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To:         Date: 21 October 2026 

HHS 

Information about non-ionizing radiation, wireless technologies, and RF 

frequencies/EMR wireless technologies 

 

To the HHS and the RFK Jr. team. 

Thank you for asking for science and to better understand the EMR syndrome and 

injury from wireless technologies. 

Say thanks to RFK Jr and his team from me. 

  

I am a school teacher, an educator, from Europe injured by wi-fi and mobile 

phone radiation. 

It all started 10 years ago at my job, a school, where I got a “pain in the head”, in 

scientific literature named “headache”, from a wi-fi router. The pain pointed in 

the direction of the wi-fi router. When I turned around, the pain always pointed in 

the direction of the wi-fi router. Since then, I got, and still get, pain from wi-fi. It 

worsened, and after weekends and months, and still to this day, I get pain and 

inflammation because of wi-fi, mobile phones, Bluetooth, mobile phone masts, 

antennas, smart meters, radio antennas, microwaves, and all wireless 

technologies.  

I lost my job half a year ago because they put a mobile phone mast on the rooftop 

of my job, the school where I had worked for years. 

I cannot find a new job because they have wi-fi everywhere in all schools, 

kindergardens, daycares, and just everywhere. 

 

 



   

 

  2 

 

To better understand the EMR syndrome and other injuries from wireless 

technologies please be aware of:  

 

1. Nerve pain.  

a. Direct nerve pain from the voltage in wireless radiation. 

b. Indirect nerve pain from inflammation due to oxidative stress 

processes. It it known scienfifically that nerve pain can accur when 

there is oxidative stress /ROS. 

c. Myelin damage around the nerves. It is known that oxudative stress 

can cause myelin damage. 

d. Some people with the EMR syndrome have nerve pain eg. headache 

while others don't.  

e. Headache and different form of brain damage from has been known 

scientifically for decades, for more than 50 years in the US. 

f. Nerve pain from the heart e.g. like the rats had in the NTP study. 

g. Some people get nerve pain e.g. nerve pain in the head/ headache 

while others don't.  

h. Being injured and suffering from nerve pain IS NOT the same as being 

“sensitive”. Ironically said, for people to better understand, you 

wouldn't call people involved in a car accident for being “car 

sensitive” now would you. Please be aware of bullying nick names. 

There is a huge interest from the telecom industry among others to 

talk people down as being “worried” or “sensitive” because they are 

trying to blame us and go free themselves. The propaganda is so 

huge that even people being injured themselves sometimes/often 

call themselves EHS, being sensitive, or other misleading words. But 

that doesn't mean we're haven't been injured. Please be aware that 

there are huge amount of scientific evidence on injury, oxidative 

stress processes, and other consequences.  

2. The opening of the BBB (blood brain barrier) in the brain and what 

consequences that can give.  

a. I have been taken away the right to have my head properly 

investigated. A doctor told me I assumably am suffering from BBB 

leak.  
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b. Be aware that some people have fast oxidative stress processes while 

others have slow. Some get visible symptoms like skin rashes, some 

get them fast like in seconds or a few minutes, while others get them 

slowly over minutes or several hours. As I mentioned earlier and will 

repeat so you'll understand, some get nerve pain while others don't. 

This is often being misused by the telecom industry “science”. The 

telecom industry have several times misconducted science eg. The 

WHO, have done that. They asked all sorts of people to join their 

“science” and ended up with a lot of people who just thought it 

would be interesting to join, among many who didn't suffer from 

wireless technologies, so they took the focus away from those who 

got real sick. Real science, independent science, know this, and those 

have ended up asking people who get nerve pain real fast to join 

their science, and some could detect radiation from a “mast” 100 % 

of the times. 

3. Please be aware of wifi in schools.  

a. So many kids are having concentration difficulties, ADHD, cognitive 

decline, learning challenges, reading challenges, and the Pisa tests 

show poor results not just in Denmark, but in Europe. 

b. Please look at the statistics in the western world. The challenges with 

kids health started/accelerated when wifi came. 

4. Please be aware that our right to be propperly examinated by doctors and 

have relevant tests being made are being taken away from us. This is a 

human rights violation. This is due to the WHO. Please be aware of the 

telecom industry in the WHO, and the WHO's EMF Project. I know this is 

due to the WHO because they are being mentioned in my journal. 

5. Be aware that oxidative stress/ROS has a wide variarity of damage (eg. 

Damage on proteins, DNA, myelin, and cells in general. Heat Shock 

Proteins.). 

6. Be aware of different symptoms like nerve pain, headache, heart (nerve 

pain, tachycardia, low blood pressure, high blood pressure e.g.), respiratory 

system, genitourinary system (both male and female fertility), 

mitochondrial functions like loss of energy and chronic lack of energy, sleep 

disturbances, lack of concentration, ADHD, cognitive decline, irritability, 

organ damage, cognitive decline, brain damage, cell death, different types 
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of dizziness, brain fog, cognitive decline, memory loss, Alzheimer's, 

autoimmune diseases of different kind, single or double strain DNA breaks/ 

damage eg. Comet assay science, cell stress, oxidative stress, stress in the 

brain (physical stress can be measured on an EEG), nose blead, lowered 

libido, and psychological challenges.  

7. Be aware of children's challenges in school like concentration challenges, 

learning difficulties, difficulties reading. Difficult learning words, delay of 

speaking, mathematical challenges, different neurological and cognitive 

challenges, decline in social skills, ADHD, Autism (can have different 

causes), mental health issues, agression, irritability. 

 

 

Highlights: 

My conclusion underlines that our basic human rights must be restored: 

• RF exposure limits are insufficient and does not protect public health nor 

the environment. The RF exposure limits must be lowered. 

• According to science and injured people, wi-fi in schools must be concluded 

hazardous for children, school staff, and public health. Wi-fi must be turned 

off in schools. 

• Our basic human rights must be restored. 

1. We must have schools without wi-fi and other wireless technologies. 

2. We must have hospitals without wi-fi and other wireless 

technologies. We must have hospitals, physicians, doctor's offices, 

ambulances, hospital rooms, operating rooms, consulting rooms, and 

examination rooms without wireless technologies. 

3. We must have workplaces without wi-fi and other wireless 

technologies. 

4. We must have homes/neighborhoods and local environments 

without wi-fi and other wireless technologies. Our homes cannot be 

radiated by others. 

• The FCC and the Chief of FCC must be restored without corruption, conflict 

of interests, and industry interests and funding.  
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• The WHO and the EMF Project must be restored without corruption, 

conflict of interests, and industry interests and funding. The head of the 

EMF Project is from the telecom industry. It is just outrageous that the 

telecom industry decides upon if we can get ill of their products or not. 

• The IARC and the Director of IARC must be restored without corruption, 

conflict of interests, and industry interests and funding. The Director/head 

of IARC has been in the board of a telecom industry fond. It is just 

outrageous that the telecom industry decides upon if we get cancer of their 

products or not. 

 

 

 

 

Important science links for documentation:  

1. Functional brain MRI in patients complaining of electrohypersensitivity 

after long term exposure to electromagnetic fields. PubMed. 2017.  
https://pubmed.ncbi.nlm.nih.gov/28678737/ 

• “Ten adult patients with electromagnetic hypersensitivity underwent 

functional magnetic resonance imaging (fMRI) brain scans. All scans were 

abnormal with abnormalities which were consistent and similar.”  

• "Over the years we have seen an increasing number of patients who had 

developed multi system complaints after long term repeated exposure to 

electromagnetic fields (EMFs). These complaints included headaches, 

intermittent cognitive and memory problems, intermittent 

disorientation, and also sensitivity to EMF exposure. Regular laboratory 

tests were within normal limits in these patients.” 

2. Electrohypersensitivity as a Newly Identified and Characterized 

Neurologic Pathological Disorder: How to Diagnose, Treat, and Prevent It. 

PubMed. 2020. https://pmc.ncbi.nlm.nih.gov/articles/PMC7139347/ 
• “In summary, we showed that there are presently sufficient 

clinical, biological, and radiological data for EHS to be 

acknowledged as a well-defined, objectively identified, and 

characterized pathological neurologic disorder.”  

3. Wi-Fi is an important threat to human health. ScienceDirect. 2018. 
https://www.sciencedirect.com/science/article/pii/S0013935118300355 
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4. Electromagnetic hypersensitivity (EHS, microwave syndrome) – Review of 

mechanisms. ScienceDirect 2020.  
https://www.sciencedirect.com/science/article/abs/pii/S0013935120303388?via%3Di

hub 

• “Electromagnetic hypersensitivity (EHS), known in the past as 

“Microwave syndrome”, is a clinical syndrome characterized by the 

presence of a wide spectrum of non-specific multiple organ symptoms, 

typically including central nervous system symptoms, that occur following 

the patient's acute or chronic exposure to electromagnetic fields in the 

environment or in occupational settings. Numerous studies have shown 

biological effects at the cellular level of electromagnetic fields (EMF) at 

magnetic (ELF) and radio-frequency (RF) frequencies in extremely low 

intensities.” 

• “Autonomic nervous system effects of EMF could also be expressed as 

symptoms in the cardiovascular system. Other common effects of EMF 

include effects on skin, microvasculature, immune and hematologic 

systems. It is concluded that the mechanisms underlying the symptoms 

of EHS are biologically plausible and that many organic physiologic 

responses occur following EMF exposure. Patients can have neurologic, 

neuro-hormonal and neuro-psychiatric symptoms following exposure to 

EMF as a consequence of neural damage and over-sensitized neural 

responses. More relevant diagnostic tests for EHS should be developed. 

Exposure limits should be lowered to safeguard against biologic effects of 

EMF. Spread of local and global wireless networks should be decreased, 

and safer wired networks should be used instead of wireless, to protect 

susceptible members of the public. Public places should be made 

accessible for electrohypersensitive individuals.” 

• “Further studies suggest that EMF exposure may be associated with 

changes in cerebral blood flow which correspond to abnormalities on PET 

scan of the brain.” 

5. Effects of Radiofrequency Electromagnetic Radiation on 

Neurotransmitters in the Brain. Frontiers in Public Health. 2021. 

https://www.frontiersin.org/journals/public-

health/articles/10.3389/fpubh.2021.691880/full  
• “Many evidences indicate that EMR alter several aspects of calcium 

function in cells.” 

• “Numerous animal experiments have clearly demonstrated that non-

thermal EMR can cause oxidative stress, particularly in the brain”.  
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• “It has been documented that non-thermal EMR exposure of 900 MHz or 

2.45 GHz in rats, either short-term or long-term, can trigger neuronal 

dysfunction and apoptosis of hippocampal pyramidal cells and 

cerebellum Purkinje cells through induction of oxidative stress.” 

• “ROS plays a key role in the regulation of cytosolic calcium homeostasis. 

The protein phosphorylation and activation of the AP-1 family factors and 

nuclear factor kappa B (NF-κB) is regulated by the level of cytosolic 

calcium. Activation of the protein kinases pathways regulates the 

physiological response to EMR exposure including neurotransmitter 

imbalance, but the detailed mechanisms are still unclear.”  

• It was reported that, EMR activation of voltage-gated calcium channels 

(VGCCs) causes a rapid increase in intracellular calcium, nitric oxide, and 

peroxynitrite. 

• “The changes of membrane permeability may result in the damage of 

membrane integrity, and lead to the changes in brain neurotransmitter 

imbalance.” 

• “It is known that neurotransmitter and its receptors are involved in 

various signaling related to cell proliferation, apoptosis, differentiation 

and inflammation. The crosstalk between neurotransmission and cell 

signaling may in turn affect the metabolism and transport of 

neurotransmitters. EMR exposures produce the main pathophysiological 

effects via excessive calcium signaling and the peroxynitrite pathway, and 

the diverse non-thermal effects of EMR are produced via VGCC 

activation”. 

• “It is known that membrane is the first and an important target of EMF in 

cells. Cell membrane damage might result in neurotransmitter changes in 

the brain.” 

• “EMR can alter cell membrane permeability such as changes in calcium, 

ionic distribution and ion permeability”. 

• “Calcium is one of the important signaling substances, and an imbalance 

of calcium homeostasis can alter many functions of the cell.  It was 

reported that the number of opened calcium channel increased with the 

presence of EMFs, which might resulting in the increased intracellular 

calcium concentration under EMR exposure. In addition, the changes of 

intracellular calcium levels can trigger unusual synaptic action or cause 

neuronal apoptosis. This in turn can exert an influence on the 

neurotransmission of learning and memory process”. 

6. Chronic paternal Wi-Fi RF-EMR exposure impairs placental 

efficiency and fetal growth: Association with sex-dependent histone 

modification patterns in mice. ScienceDirect 2026. 
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https://www.sciencedirect.com/science/article/pii/S014765132601081X?via%3Dihub 

• This study demonstrates that chronic paternal exposure to Wi-Fi-derived 

RF-EMR (2.4 GHz, whole-body SAR 0.125–0.5 W/kg, 20 weeks) impairs 

sperm quality in F0 male mice and adversely affects fetal growth and 

placental efficiency in F1 offspring 

 

7. New study: Increased DNA damage markers among children in schools 

near mobile phone base stations. 2026 
https://www.stralskyddsstiftelsen.se/2026/08/26/ny-studie-okade-dna-

skademarkorer-bland-barn-i-skolor-nara-mobilbasstationer/ 

A new study shows a clear association between elevated exposure to radiofrequency 

microwave radiation from mobile phone base stations and distance to mobile phone base 

stations and the presence of micronuclei in cells from the oral mucosa of 200 children. 

Micronuclei are used in research as a biomarker for chromosomal damage and genomic 

instability. 

The study , Environmental radiofrequency exposure and genotoxic biomarkers in schoolchildren: 

a cross-sectional analysis , has been accepted for publication in the scientific journal Scientific 

Reports in June 2026. The researchers, working at the Department of Environment and Health 

at Putra University in Malaysia, examined samples from the oral mucosa of children in eight 

primary schools located at different distances from mobile phone base stations. 

200 school children were examined 

200 children from eight primary schools participated, approximately 25 children from each 

school. The schools were selected to represent different levels of exposure and were divided 

according to the distance to the nearest mobile base station: 0–100 meters, 101–200 meters, 

201–300 meters and 301–400 meters. 

The researchers measured radiofrequency (RF) microwave radiation outdoors in places where 

children normally spend time, including schoolyards, entrances and open areas around schools. 

At each measurement point, ten measurements were made at 30-second intervals for five 

minutes. The measurements were carried out during regular school hours. The measurements 

were made with a meter that measures 800 MHz – 2.7 GHz. Ten measurements at 30-second 

intervals were made for five minutes at each point, with an average value for each point being 

calculated. This means that any exposure to 5G at 3.5 GHz could not be measured. 

Cells from the children's oral mucosa were analyzed 

Cell samples were taken from each child's oral mucosa, examined under a microscope, and the 

researchers counted the presence of micronuclei. 
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Micronuclei are small structures that can occur when entire chromosomes or chromosome 

fragments are not properly incorporated into the cell nucleus during cell division. Increased 

occurrence of micronuclei is therefore used as a biomarker for chromosome damage and 

genomic instability. 

The analysis of the cells was done by a cytogeneticist who was unaware of the school or 

exposure category the children belonged to. Ten percent of the samples were also analyzed by 

an additional assessor, with high agreement between the assessors. 

Clear connection between radiation and micronuclei 

The results showed a strong positive correlation between measured RF radiation and the 

presence of micronuclei. The higher the radiation level measured at the school, the more 

micronuclei were observed in the children's cells. 

The differences for the three closest groups were statistically significant compared to the group 

furthest away. 

In the adjusted analysis, children at schools within 100 meters of a base station had 

approximately 86 percent higher average prevalence of micronuclei than children at schools 

301–400 meters away. 

The association remained after adjusting for other factors 

The researchers used statistical models where they took into account that children from the 

same school form groups and adjusted for factors such as age, gender, body weight, passive 

smoking in the home, breakfast habits, physical activity and possession of electronic devices. 

After these adjustments, both the measured RF radiation and the distance to the nearest 

mobile base station were still statistically significantly associated with the occurrence of 

micronuclei. 

The researchers also found that a greater number of personal electronic devices, such as 

smartphones, tablets and laptops, and more RF-emitting devices in the home were statistically 

associated with higher prevalence of micronuclei. However, data on how long and how the 

devices were used were missing, which the researchers highlight as a limitation. 

Radiation levels were well below the applicable limit value 

The measured radiation levels varied between schools but were highest in a school with the 

shortest distance to the nearest base station. The highest average level was 1,888 µW/m² at a 

school 50 meters from a base station, while the lowest was 83 µW/m² at a school 340 meters 

away. 
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The most exposed group of children was still exposed to radiation well below the ICNIRP and 

Swedish Radiation Safety Authority limit/reference value for the general public of 10,000,000 

µW/m². Despite this, a statistical correlation was observed between increased occurrence of 

micronuclei in the children. 

Calls for caution around base stations near schools 

The researchers believe that the findings warrant further research into long-term RF exposure 

in school environments. They also discuss precautionary measures, including the location of 

mobile phone base stations in relation to schools and the use of wired computer connections. 

In conclusion, the researchers write that proximity to mobile phone base stations may be 

associated with increased incidence of micronuclei in schoolchildren. They suggest, among 

other things, that appropriate protective distances between base stations and sensitive 

environments such as schools may be a prudent strategy while the state of knowledge 

develops. 

Measurements at Swedish schools showed high radiation 

In 2025, the Swedish Radiation Safety Authority published results from radiation measurements 

at Swedish schools. They showed that radiation measured with another meter, Narda, which 

could also measure 5G frequencies (3.5 GHz), at schools in Örebro was even higher than the 

highest levels in the new study from Malaysia. 

The highest levels measured at each school ranged between 10,716 and 68,452 µW/m² 

This can be compared to the levels recommended by doctors and researchers in 2016 

(EuropaEM EMF Guidelines ): max 100 µW/m² for daytime exposure. The same maximum level 

was recommended by the Parliamentary Assembly of the Council of Europe in 2011. 

The measured levels are also significantly lower than the maximum level allowed by the 

Swedish Radiation Safety Authority, SSM (10,000,000 µW/m). 

Comment from cancer doctor and researcher Lennart Hardell 

Cancer doctor and researcher Lennart Hardell, former chief physician at the oncology clinic, 

Örebro University Hospital, says that increased occurrence of micronuclei is, among other 

things, a marker for increased cancer risk: 

– Our research group has already shown an increased risk of cancer when using mobile phones 

more than two decades ago. This is another result that strengthens our findings. The results of 

the current study must be taken seriously; children and young people have their lives ahead of 

them and are at risk of getting cancer from radiation over time. Back in 2011, the IARC cancer 

agency at the WHO classified radiofrequency radiation as 'possibly carcinogenic'. Since then, 
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the connection has been strengthened both through studies on humans and in laboratory 

studies. The new study therefore strengthens the connection even further. 

– It should be added that in 2025 we published a study of the radiation from base stations 

around 10 schools (ref). Maximum levels varied between 10,716 to 68,452 microW/m2. They 

were therefore significantly higher than the levels that increased the risk of micronuclei 

formation in the new study. There is undoubtedly a need to conduct a study in Sweden similar 

to the current one from Malaysia. It is high time that radiofrequency radiation is included in the 

assessment of health risks, not least in the school environment. 

Sources: 

Environmental radiofrequency exposure and genotoxic biomarkers in schoolchildren: a cross-

sectional analysis, Link 

High Radiofrequency Radiation in the Surroundings of 10 Schools in Örebro, Sweden . Link 

 

More information: 

Fact sheet mobile phone mast health – Radiation Protection Foundation. Link 

 

8. Statistics. 2025 
https://www.stralskyddsstiftelsen.se/statistik/ 

▪ Statistics 

There are several diseases that can be expected to increase as a result of increasing exposure to 

radiation from wireless technology. The Swedish Radiation Protection Foundation has therefore 

been monitoring statistics on certain diseases for several years. 

Sleep disturbances, headaches, abnormal fatigue 

Radiation similar to that emitted from wireless technology, pulsed microwave radiation, has 

been shown since the 1960s to cause a symptom picture called microwave syndrome, which 

has been described in the scientific literature and by researchers primarily from Eastern Europe. 

Microwave syndrome includes symptoms that largely correspond to what is defined in Sweden 

as “mental illness”. 

The Radiation Protection Foundation has received many testimonies over several years that 

people who seek healthcare and state that they experience health symptoms corresponding to 

microwave syndrome as a result of exposure to electromagnetic radiation receive a diagnosis 

related to mental illness. 
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In the case studies that the Radiation Protection Foundation has conducted and published 

together with Dr. Lennart Hardell, sleep disturbances, headaches and abnormal fatigue have 

been the most frequent symptoms. 

2025: More and more children have sleep problems, headaches 

2025: Sharp increase in costs for long-term sick leave – mental illness dominates 

2024: Behavioral disorders and mental illnesses increase among Swedish children 

2024: Sleep disorders increase dramatically among Swedish children 

2016: Dramatic increase in mental illness 

2016: Report as pdf from the Radiation Protection Foundation 

  

Cancer 

Radiation from wireless technology and low-frequency magnetic fields are classified as 

“possibly carcinogenic” by IARC. Repeated research has shown that electromagnetic fields and 

microwave radiation cause oxidative stress, DNA damage, increased incidence of cancer with 

increased exposure. When the mobile phone is held to the head during a call, the entire head 

and neck area is heavily exposed to increased radiation, which is why an increased incidence of 

cancer in this area can be expected. 

2024: Brain tumors increase in Denmark 

2024: The number of cases of malignant brain tumors increases among Swedish men 

2024: Malignant melanoma and thyroid cancer increase 

2022: Cancer cases increase 

2018: Sharp increase in head and neck cancer 

2019: Malignant brain tumors increase sharply in France 

2019: Sharp increase in brain tumor patients in Sweden 

2018: Brain tumors and thyroid cancer are increasing among children in the US 

2018: Aggressive brain tumors increase dramatically in England 

2016: Sharp increase in thyroid cancer and oral cancer 

Eyes 

Eyes are particularly sensitive to microwave radiation. Research has shown harmful effects on 

the eye, which can lead to, among other things, cataracts. 
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2019: Cataracts and blindness are increasing among young people 

Degenerative diseases 

Microwave radiation and low-frequency magnetic fields damage the brain. Repeated research 

has shown that long-term exposure to elevated magnetic fields increases the risk of Alzheimer's 

and ALS. Animal research has shown that microwave radiation causes damage to the brain that 

suggests an increased risk of Alzheimer's. 

2019: Dramatic increase in deaths from neurological diseases in the Western world 

 

9. Wifi and Children.  
https://emrsyndrome.com/wifi-and-children/ 

• German neurologist: - I see children's brain damage from the use 

of wireless equipment every day in my office! 

A German neurologist Keren Grafen says, 

“I see this every day in my practice, where desperate parents look on helplessly while their 

children behave like remote-controlled beings. It is high time that at least parents, teachers and 

educators develop awareness of the ever-increasing risks that EMF exposure poses to the 

brains of our children and young people.” 

“It is high time that we address the dramatic consequences of these results! Schools, daycare 

centers and parents must act now to reduce the uncontrolled EMF exposure of children and 

young people. There is a need for swift action… If we do not act, we risk causing lasting damage 

to the next generation’s mental health and cognitive development.”  

Links: 

https://cdn.fortunejournals.com/articles/increasing-numbers-of-children-aged-5-19-years-

with-memory-problems-in-sweden-and-norw-6333.pdf 

https://nejtil5g.dk/dramatisk-stigning-i-hukommelsesproblemer-blandt-boern-og-unge-i-

sverige-og-norge/ 

https://einarflydal.com/2025/03/14/tysk-nevrolog-jeg-ser-barns-hjerneskader-fra-bruk-av-

tradlost-utstyr-hver-dag-pa-mitt-kontor/ 

https://einarflydal.com/2025/10/28/hvorfor-havner-langt-flere-barn-na-hos-legen-for-darlig-

hukommelse/ 

https://www.diagnose-funk.org/aktuelles/artikel-archiv/detail&newsid=2205 

• WI-FI must be banned from school deployment 
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Prof, Dr David Carpenter, MD, Director Institute for Health and the Environment, University at 

Albany and Professor Environmental Health Sciences, School of Public Health, USA.  

“Chronic, such as all-day, school exposure, is more likely than short and intermittent exposure, 

such as cell phone use, to produce harmful health effects, and is likely to do so at lower 

exposure levels. Persons stationed close to school computers with WI-FI and especially those 

very near to any WI-FI infrastructure will receive considerably higher exposure than do others.  

Exposure to high-frequency radiofrequency (RF) and microwave (MW) radiation and also the 

extreme low frequency (ELF) EM fields that accompany WI-FI exposure have been linked to a 

variety of adverse health outcomes. Some of the many adverse effects reported to be 

associated with and/or caused by ELF fields and/or RF/MW radiation include neurologic, 

endocrine, immune, cardiac, reproductive and other effects, including cancers. Human studies 

of comparable RF/MW radiation parameters show changes in brain function including memory 

loss, retarded learning, performance impairment in children, headaches and neurodegenerative 

conditions, melatonin suppression and sleep disorders, fatigue, hormonal imbalances, immune 

dysregulation such as allergic and inflammatory responses, cardiac and blood pressure 

problems, genotoxic effects like miscarriage, cancers such as childhood leukemia, childhood 

and adult brain tumors, and more.” 

“Children are more vulnerable to RF/MW radiation because of the susceptibility of their 

developing nervous systems. RF/MW penetration is greater relative to head size in children, 

who have a greater absorption of RF/MW energy in the tissues of the head at WI-FI 

frequencies. Children are largely unable to remove themselves from exposures to harmful 

substances in their environments. Their exposure is involuntary. There is a major legal 

difference between an exposure that an individual chooses to accept and one that is forced 

upon a person, especially a dependent, who can do nothing about it. WI-FI must be banned 

from school deployment.” (Safe Schools 2012). 

http://www.magdahavas.com/wordpress/wp- content/uploads/2012/01/Amended-

Declaration-of-Dr-David-Carpenter.pdf 

Letter about Wi-Fi in schools: 

http://wifiinschools.org.uk/resources/Carpenter+letter+Feb2011.pdf. 

 

• ON THE CLEAR EVIDENCE OF THE RISKS TO CHILDREN FROM 

SMARTPHONE AND WIFI RADIO FREQUENCY RADIATION. 2019. Tom 

Butler 

Abstract 

Children’s health and well-being is under significant threat from everyday digital technologies, 

as the past 15 years have seen the proliferation of microwave Radio Frequency Radiation (RFR) 

devices in the home, school and society. The safety standards for such devices — smartphones, 

tablets etc. — were based on the proven thermal effects of microwave devices in adults, not 
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children. Scientists in the life sciences have long been aware of equally harmful non-thermal 

effects. However, physicists and engineers have operated on the theory that non-ionizing RFR 

could not directly damage human DNA and lead to cancer, as it was far  less powerful than 

ionizing radiation (x-rays, nuclear etc.). That theory has been solidly and roundly refuted, as this 

paper illustrates. Cancer risks aside, research studies have demonstrated that low-intensity RFR 

elicits a range of pathophysiological conditions in experimental animals and humans. This is 

why parents, educators and governments should be alarmed and take immediate and 

appropriate action. There is clear ignorance on such matters among parents, educators and 

governments, as well as academics across the natural, life and social sciences. In response, this 

paper aims to inform by presenting clear evidence, in a balanced manner, of the risks to 

children based on proven scientific theories and empirical evidence. The paper concludes by 

offering practical advice on how the risks to children, and indeed adults, can be minimised.”  

Link:https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3345910 

• WIRELESS TECHNOLOGIES, NON-IONIZING ELECTROMAGNETIC FIELDS AND 

CHILDREN: IDENTIFYING AND REDUCING HEALTH RISKS 

Science Direct February 2023 

Devra Davis PhD, MPH a b, Linda Birnbaum PhD c #, Paul Ben-Ishai PhD d, Hugh Taylor MD e h, 

Meg Sears MEng, PhD f, Tom Butler PhD, MSc g, Theodora Scarato MSW b 

Abstract 

“Children today are conceived and live in a sea of wireless radiation that did not exist when 

their parents were born. The launch of the digital age continues to transform the capacity to 

respond to emergencies and extend global communications. At the same time that this 

increasingly ubiquitous technology continues to alter the nature of commerce, medicine, 

transport and modern life overall, its varied and changing forms have not been evaluated for 

their biological or environmental impacts. Standards for evaluating radiation from numerous 

wireless devices were first set in 1996 to avoid heating tissue and remain unchanged since then 

in the U.S. and many other nations. A wide range of evidence indicates that there are numerous 

non-thermal effects from wireless radiation on reproduction, development, and chronic illness. 

Many widely used devices such as phones and tablets function as two-way microwave radios, 

sending and receiving various frequencies of information-carrying microwave radiation on 

multiple simultaneously operating antennas. Expert groups advising governments on this 

matter do not agree on the best approaches to be taken. The American Academy of Pediatrics 

recommends limited screen time for children under the age of two, but more than half of all 

toddlers regularly have contact with screens, often without parental engagement. Young 

children of parents who frequently use devices as a form of childcare can experience delays in 

speech acquisition and bonding, while older children report feelings of disappointment due to 
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‘technoference’—parental distraction due to technology. Children who begin using devices 

early in life can become socially, psychologically and physically addicted to the technology and 

experience withdrawal upon cessation. We review relevant experimental, epidemiological and 

clinical evidence on biological and other impacts of currently used wireless technology, 

including advice to include key questions at pediatric wellness checkups from infancy to young 

adulthood. We conclude that consistent with advice in pediatric radiology, an approach that 

recommends that microwave radiation exposures be As Low As Reasonably Achievable (ALARA) 

seems sensible and prudent, and that an independently-funded training, research and 

monitoring program should be carried out on the long term physical and psychological impacts 

of rapidly changing technological milieu, including ways to mitigate impacts through 

modifications in hardware and software. Current knowledge of electrohypersensitivity indicates 

the importance of reducing wireless exposures especially in schools and health care settings.” 

https://www.sciencedirect.com/science/article/pii/S1538544223000238?via%3Dihub 

• MAKARIOS HOSPITAL CAMPAIGN ON EMF/RF RADIATION (2020 

VIDEO ENGL. SUBS). The Cyprus Committee 

“The exposure to non-ionizing Electromagnetic Radiation (EMF/RF) is universal, manifold and 

uninterrupted. It will grow geometrically, and there is already a scattered inadvertent 

exposure. The dangers associated with it particularly affect children (cancer, effects on brain 

development and fertility). 

For this reason, and on the basis of ongoing scientific evidence, the Cyprus Committee 

proposes the adoption of the Precautionary  Prinsiple and ALARA (As Low Exposure As 

Possible). The reduction of exposure is in our hands and is made possible by the application 

of good practices. 

The Committee’s four videos on EMF/RF Radiation, regarding it’s effects on children, 

foetuses/pregnant women and teenagers  can be viewed below. All the videos contain 

English subtitles. 

The President and the members of the Cyprus National Committee cordially thank Mr. Loucas 

Hamatsos for his consecutive non-profit participation in the informative videos on 

Electromagnetic Radiation Radiofrequency (EMF/RF), Mrs. Katerina Agapitou also for her 

non-profit participation in the video on pregnancy and the fetus, all the participants for their 

voluntary contribution, the producer Mr. Miltos Hadjoulles, and everyone who assisted in the 

production of the videos.” 

Link: https://paidi.com.cy/videos-emf-280519/?lang=en 

• SAFE SCHOOLS 2012 

Safe Schools. Professor Dr. Christos Georgiou, PhD 
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Professor Dr. Christos Georgiou, PhD, Professor of Biochemistry, University of Patras, Greece 

“Every child has the non-negotiable, obvious right to a healthy and safe school environment. 

Governments and school boards can no longer trust the wireless communication industry’s 

monotonous slogan that Wi-Fi and cell phones are safe. In May 2011, the World Health 

Organization (WHO) classified microwave radiation, emitted by such wireless devices, as a 

possible carcinogen. WHO could no longer ignore the scientific and social pressure from 

numerous studies, which have shown that Wi-Fi/cell phone radiation penetrates the body, 

affects cell membranes, makes cells lose their ability to function properly over time, and 

disturbs the body’s normal metabolism causing numerous abnormalities and diseases. 

Children are especially vulnerable to microwave radiation because their nervous system and 

especially the brain are still developing. Moreover, their skulls are thinner and smaller than 

those of the adults, so the radiation penetrates their brains more freely and deeply. 

Microwave radiation displays in children life threatening short and long term effects: the short 

term effects are experienced as headaches, dizziness, nausea, vertigo, fatigue, visual and 

auditory distortion (voices change volume, ringing ears), abnormal heart rates (racing heart rate 

or tachycardia, erratic heart rates), memory loss, attention deficit (trouble concentrating while 

in class), skin rash, hyperactivity, anxiety, autism, depression, night sweats, insomnia 

(microwaves affect melatonin levels), learning impairment, behavioural changes etc; the long 

term effects are expressed as stress, a weakened immune system, seizures, epilepsy, high blood 

pressure, brain damage, diabetes, fibromyalgia, infertility, birth defects, DNA damage, 

leukemia, cancer, etc.” 

“Safe Schools” from wifiinschools.uk. 

• The evidence is now indisputable and children are many times more at 

risk than adults 

Dr Mae-Wan Ho, PhD, FRSA, Director of the Institute of Science in Society, London, UK: 

“It is very important for schools and other public places frequented by children to be free of Wi - 

Fi. The evidence on ‘non-thermal’ biological effects of very weak electromagnetic fields is now 

indisputable and children are many times more at risk than adults.” 

• Wifi must be deemed highly hazardous and unsafe for the children as well 

as for the staff. 

Dr Olle Johansson, Associate Professor, Karolinska Institute, Stockholm, and Professor, The 

Royal Institute of Technology, Stockholm, Sweden.: 

“Wireless systems, such as Wi-Fi routers and cell/mobile/smart phones, cannot be regarded as 

safe in schools, but must be deemed highly hazardous and unsafe for the children as well as for 

the staff.” (Safe Schools 2012) 

• Dr Olle Johansson, Associate Professor, statement. 2018 
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Dr Olle Johansson, Associate Professor, Karolinska Institute, Stockholm, and Professor, The 

Royal Institute of Technology, Stockholm, Sweden. 2018:  

“ I’m just surprised that our society including parliament, government, health authorities, 

citizens, parents, and more are so quickly willing to expose their kids to things that in laboratory 

experiments have been very detrimental to life”. (From “I´m not the only one.” by Jolie Jones). 

https://youtu.be/lysPKoFyLaE?si=IdwBev5c4Z7mxYLQ 

 

Question: “i have come to Stockholm to talk with one of the world's leading experts in this field 

his name is Olle Johansson. This very important study that the u.s national toxicology program 

just put out in june i think is going to be a tipping point in public awareness and i'm really 

interested in what your take is on that?” 

Dr Olle Johansson : “It's a sensational discovery in the sense that they have spent 25 million us 

dollars in work for 16 years and now showing that rats are exposed to wireless 

telecommunication like mobile phones and similar things get cancer and there are two types of 

cancers some brain tumors and also heart tumors the latter is called schwannomas and it has 

been a huge debate where their mobile phones and tablets do cause an increase in cancer 

incidence and this proves it beyond any doubt.” 

Question: “are some people more susceptible to wireless exposure than others?”  

Dr Olle Johansson : “That's a very good question it could be like that that human beings would 

be more susceptible than for instance other animals for instance rats and cockroaches are 

known to withstand radiation effects much better than human beings. It could mean that more 



   

 

  19 

 

than three percent which was shown for the rats will get cancer in the human population but if 

we say they are equally sensitive it still means in the coming years that we may see a panorama 

or 150 million extra cancer cases in the world.” 

Question: “So what are some of the symptoms that people you know like me complain about to 

you that you hear every day?” 

Dr Olle Johansson : “It's mostly starts with problems from like eyes skin later on you can have 

concentration difficulties headaches sleep problems short-term memory losses and all of this 

has actually been replicated in controlled periview-based scientific publications showing that if 

you are irradiated all of this will actually happen so persons that have this over sensitivity and 

they are were actually right from the beginning they were very much doubted but it has been 

shown that they were right and then of course you can get problems from other organs like 

heart palpitations breathing problems pricking pain etc of course you need to look out for this 

and before you throw away your mobile phone or computer or or tablet please do visit your 

physician and especially at the university clinics you can rule out so that there are no other 

treatable diseases actually  

Question: “and what about children how does it affect kids?” 

Dr Olle Johansson : “The most common call or email i would get would be from a concerned 

father or mother asking the simple question are these gadgets mobile phones tablets and so on 

are they safe for my kid and I cannot lie I have to say no they're not and the most telling 

evidence for that is that the world's insurance companies all of them have abandoned shipped 

10 15 years ago they said no we will not pay for any health consequences of 

telecommunication devices.” 

Question: “speaking of that dr Melnick in response to the NTP study had a quote he said in my 

view a pediatrician would be acting irresponsibly if he or she knew and understood the 

implications of the human and animal cancer data on cell phone radiation and did not offer 

precautionary advice to the parents of his or her patients that's quite strong.”  

Dr Olle Johansson : “It's very strong and it's exactly the same what i've said for decades and i 

agreed to 100 percent and i'm just surprised that our society including parliament government 

health authorities citizens parents etc that they are so quickly willing to expose their kids to 

things that in laboratory experiments has been very detrimental to life. But it's not the most 

horrifying effect that has been shown quite the contrary uh the most scary effects that we have 

seen are impacts for instance on the immune system on nature as such including plants and 

insects and other animals and of course the very scary effects on fertility meaning that maybe if 

you come back in 150- 200 years there won't be anyone to interview any longer i think that's a 

very crucial tipping point as you said people need to stand up and do something and people are 

especially in our neighboring country Norway they see this crisis if you call it like that as a 

potential platform to build tomorrow's green human friendly technology and that's smart you 
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know to see us sell all these gadgets once more but without these unnecessary side effects will 

probably make norway richer than japan ever was when i give lectures i always tell people don't 

trust me you have to go back and look at the sources with a very critical mind read read more 

and put the data together and if you arrive at the same conclusion as the insurance companies 

and the manufacturers then you won't use it. And we are talking about peer review-based 

scientific studies many of which have been replicated and replicated and replicated and the 

question for mankind and especially people in power like parliament's health authorities how 

many times do they need to see the evidence on the table-” 

• Please act now to safeguard your children’s future  

Cris Rowan, BScBi, BScOT, SIPT, AOTA Approved Provider CEO Zone’in Programs Inc. and 

Sunshine Coast Occupational Therapy Inc. 

“The implications of failure of schools to act with caution now regarding wireless radiation 

and technology, could potentially be horrific in both scope and magnitude, and may 

constitute neglect of children. Please act now to safeguard your children’s futu re.” 

Letters from doctors to scools in the U.S. : https://ehtrust.org/wp-content/uploads/Doctor-

Letters-on-Wi-Fi-In-School-Full-Compilation.pdf 

 

• Imprisoning Children and Teachers in Microwaved Classrooms Is a Crime 

Beyond Belief! 

James G. (“Jerry”) Flynn, Captain (Retʼd), Canadian Armed Forces: 

”Imprisoning Children and Teachers in Microwaved Classrooms Is a Crime Beyond Belief!”  

“ Inconceivably, precious children and their teachers are forced – every moment they are at 

school – to sit in classrooms with powerful industrial-grade Wi-Fi routers above their heads 

that emit the more dangerous ʻpulsedʼ form of M/W radiation on frequenc ies which the US 

Military knows are lethal to all human organs and organ systems: 2.4 GHz or both 2.4 and 5.8 

GHz! W-Fi routers emit their pulsed non-thermal radiation in all directions constantly, 

24/7/365, blanketing entire areas ranging in distance from just hundreds of feet out to 

encompass a schoolʼs entire property! 

Non-industry scientists know that the harmful biological and health effects of low-level 

pulsed radiation are cumulative. It is not a question of IF a student or teacher will be harmed, 

but how much accumulated radiation over how many months and/or years can their 

individual bodies endure before they succumb to serious illness?”  

Read more here: https://www.odwyerpr.com/story/public/6595/2016-03-28/governments-

authorities-ignore-60-years-dangers-wi-fi.html 

• You don’t want to wait until you can count the bodies before you tell the public that 

there is a serious potential of harm 
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Prof, Dr David Carpenter, MD, Director Institute for Health and the Environment, University at 

Albany and Professor Environmental Health Sciences, School of Public Health, USA.: 

“ You don’t want to wait until you can count the bodies before you tell the public that there is a 

serious potential of harm – and with regard to the issue of WiFi in schools this is exactly where 

we are”. Interview published 2013. 

• WHAT DOES THE LAWYER AND HUMAN RIGHTS ADVOCATE SAY? 

Dafna Tachover is a lawyer and CEO at the We Are The Evidence. 

Court hearing 2018. The United States Dafna  Tachover has joined a team with doctors and 

scientists. 

She is known for documenting that Israeli children became ill from WiFi in schools. She has got 

WiFi turned off in all Israeli schools (in the primary school).  

Dafna Tachover is also known for her participation in winning the case against the FCC. We link 

to this case elsewhere on our website.  

Hear her testimony where she mentions different topics and science about wireless radiation 

and microwave sickness. 

Here she talks about wireless in schools, a study from Israel. 206 children from 6 schools had 

following top 5 symptoms: 

Headaches. 

Nose bleas. 

Cognitive problems. 

Exhaustion. 

Nausia. 

Hear the details here (17.53 min (starts 16.45  min from the start of the video)): 

https://youtu.be/e6JMjyXre3U 

 

10. 1971 Naval Report USA 
• More than 2000 references on the biological responses to radio 

frequency and microwave radiation, published up to June 1971, are 

included in the bibliography. Particular attention has been paid to 

the effects on man of non-ionizing radiation at these frequencies. 

An outline of the effects which have been attributed to radio frequency and 

microwave radiation is also part of the report. 
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Links: 
https://apps.dtic.mil/sti/pdfs/AD0750271.pdf 
https://ehtrust.org/timeline-of-development-of-safety-limits-for-wireless-radiation-in-us/ 
https://ehtrust.org/1976-naval-medical-research-report-biological-effects-microwave-radiation-

3700-references/ 
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proved for other mechanistic pathways in addition to genetic. Calcium flux through 
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at ELF up to MHz, as in modulated cell phone signals. Unmodulated GHz radiofrequency 

can generate oxidative stress and may act through ferritin, calcium spikes or water 

modification, but further proof is needed. Other pathways include cryptochromes [4]. 

Such EMF sensitivity occurs in 100% of people subliminally, and in 30% consciously [5]. 

Hypersensitivity is associated with the 1.2% severely disabled by EMFs.”  

https://www.degruyter.com/document/doi/10.1515/reveh-2021-0101/html 
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• NTP STUDY FOUND OF OF HEART DISEASE AND CANCER IN THE HEART 
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NTP STUDY 

What did the studies find? 

NTP uses a standard scale (graphic of NTP’s Level of Evidence Rating System for Cancer 

Studies) to determine the strength of the evidence for an association between the exposure 

and findings in the tissues or organs studied. The scale ranges from the highest rating of 
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“clear evidence,” followed by “some evidence,” then “equivocal evidence,” and finally “no 

evidence.” Different organs or tissues can have different conclusions. 

The NTP studies found that high exposure to RFR (900 MHz) used by cell phones was 

associated with: 

Clear evidence of an association with tumors in the hearts of male rats. The tumors were 

malignant schwannomas. 

Some evidence of an association with tumors in the brains of male rats. The tumors were 

malignant gliomas. 

Some evidence of an association with tumors in the adrenal glands of male rats. The tumors 

were benign, malignant, or complex combined pheochromocytoma. 

https://ntp.niehs.nih.gov/whatwestudy/topics/cellphones/index.html  

https://youtu.be/nC-FvW9FAVY?si=_i2X8ipRa1tgP5Wa 
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https://helbredssikker-telekommunikation.dk/nyheder/letter-un-human-rights-council-

advisory-committee 

https://helbredssikker-telekommunikation.dk/sites/default/files/Letter_to_HRCAC.pdf  

 

Science links EMR and the heart 

• MOBILE PHONE CALLS, GENETIC SUSCEPTIBILITY, AND NEW-ONSET HYPERTENSION: 

RESULTS FROM 212 046 UK BIOBANK PARTICIPANTS. 04 May 2023. Oxford Academic 

“Conclusions: 

Mobile phone use for making or receiving calls was significantly associated with a higher risk of 

new-onset hypertension, especially among high-frequency users.” 

 Link: 

https://academic.oup.com/ehjdh/article/4/3/165/7131479 

• HOW DOES WIRELESS RADIATION AFFECT THE HEART? 

 

 

Internal link to the video of Prof. Martin Pall: 

• MAGDA HAVAS EXPLAINING HOW WIFI CAN AFFECT THE HEART 
https://microwavesicknessinfo.com/index.php/how-does-wireless-harm/  

HTTPS://YOUTU.BE/FQMCJES9OXE?SI=LE_QWWNOPC_QCY5D 

 

 

OTHER SCIENCE LINKS 

CANCER 

THE WHO CONCLUDES: THERE IS EVIDENCE THAT RF EMF EXPOSURE INCREASES THE 

INCIDENCE OF CANCER 

2025 
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Effects of radiofrequency electromagnetic field exposure on cancer in laboratory animal 

studies, a systematic review 

The new World Health Organization review concludes: 

“…there is evidence that RF EMF exposure increases the incidence of cancer in 

experimental animals with the CoE being strongest for malignant heart schwannomas 

and gliomas.” 

Link: https://www.sciencedirect.com/science/article/pii/S0160412025002338 

https://icbe-emf.org/who-funded-study-reports-high-certainty-of-the-evidence-linking-

cell-phone-radiation-to-cancer-in-animals/ 

MELANOMA OF THE SKIN 

Links: 

• Malignant melanoma of the skin – not a sunshine story! 

Orjan Hallberg  1, Olle Johansson (2004) 

https://pubmed.ncbi.nlm.nih.gov/15232509/ 

• Radiofrequency radiation emitted from Wi-Fi (2.4 GHz) causes impaired insulin secretion 

and increased oxidative stress in rat pancreatic islets 

Ali Masoumi 1, Narges Karbalaei 1 2, S M J Mortazavi 3, Mohammad Shaban (2018): 

https://pubmed.ncbi.nlm.nih.gov/29913098/ 

GLIOBLASTOMA 

Brain cancers : 4 times more new cases of glioblastoma in 2018 according to Public 

Health France 

Glioma 

Link: https://phonegatealert.org/en/press-release-brain-cancers-4-times-more-new-

cases-of-glioblastoma-in-2018-according-to-public-health-france/ 

 

 

 

 

12. Legal letter 

Legal Opinion on 5G 
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https://helbredssikker-telekommunikation.dk/nyheder/LegalOpinion5G 

Lawyer Christian F. Jensen. 

https://helbredssikker-telekommunikation.dk/sites/default/files/LegalOpinionOn5G.pdf  
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Rachel Santini, head of the scientist network the Danish Institute for Public Health, together 

with the Council for Health-Safe Telecommunications, the EHS-association, and the Danish 

Health Association May Day, have asked me to prepare a legal opinion on the above mentioned 

issue.  

The legal opinion is based on the rules of law in the European Convention on Human Rights, the 

UN Convention on the Rights of the Child, the EU directive on the conservation of natural 

habitats and of wild fauna and flora, the EU directive on the conservation of wild birds, on the 

precautionary principle as well as on the Bern- and Bonn-conventions on the protection of 

animals and plants.  

The opinion is divided into Section 1 which relates to the facts (regarding the 5G-system as well 

as scientific research concerning the damaging effects of radiofrequency electromagnetic 

radiation), Section 2 which compares the facts with the rules mentioned above and Section 3 

which contains an overall conclusion. 

1  
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2  
1. Facts.  

1.1. What is 5G?  

”5G” is a collective term for the next (fifth) generation communications system for mobile phones 

and internet use. There is no legal def inition, and the system does not appear to be either 

completely defined or standardised.  

The available information regarding the intended system is primarily found via expressions on 

what the intended tasks and purposes of 5G are, cf. e.g. the European Commission’s September 

14th 2016 ”Working document,” item 3, and the telecommunications industry’s 5G manifesto1of 

July 7th 2016.  

The 5G-system is et al. described as follows in the scientif ic literature (cf. Neufeld og Kuster, 

2018: p. 705):  

”THE FIFTH generation of wireless communication technology (5G) promises to facilitate 

transmission at data rates up to a factor of 100 times higher than 4G. For that purpose, higher 

frequencies (including millimeter-wave bands), broadband modulation schemes, and thus faster 

signals with steeper rise and fall times will be employed, potentially in combination with pulsed 

operation for time domain multiple access. 5G is designed as a ubiquitous communication system 

spanning applications such as high-bandwidth mobile data and telephony, real-time machine-to-

machine communication (e.g., autonomous mobility), and the Internet of Things (IoT).”  

Among other elements, it has as yet not been established which frequency bands the 5G system 

will utilise, and as can be seen from the table below, the frequencies currently being considered 

are the same as have thus far been used for previous generations2:  
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A reply from the Danish minister of Energy, Utilities and Climate to the parliamentary committee, 

dated April 1st 2019, regarding the intended system's implementation in Denmark states that:  

”The limits currently being employed in Denmark have their basis in recommendations from the 

EU, which are founded on limits set by the International Commission on Non-Ionizing Radiation 

Protection (ICNIRP).  

The telephone companies shall ensure compliance with these limits, which are 2 W/kg wherever 

people are staying and move about. These limits are technology neutral which means that the 

limits apply irrespective of the technology employed, e.g. 2G, 3G, 4G or 5G.  

The telephone companies have informed that they expect the number of mast positions to be 

increased by 15-25% towards 2025 as a result of the phasing in of 5G. It is the companies'e 

expectation that the combined electromagnetic exposure will be increased by 10-20% compared 

to today.  

A reply from the Danish minister of Energy, Utilities and Climate to the parliamentary committee, 

dated April 1st 2019, regarding the intended system's implementation in Denmark states that:  

   
1

 Available from http://ec.europa.eu/newsroom/dae/document.cfm?action=display&doc_id=16579 2 

The table is used in the European Parliament's April 2019 report titled “5G Deployment – State of play in Europe, 

USA and Asia” (p. 10). 

3  
”The limits currently being employed in Denmark have their basis in recommendations from the 

EU, which are founded on limits set by the International Commission on Non-Ionizing Radiation 

Protection (ICNIRP).  

The telephone companies shall ensure compliance with these limits, which are 2 W/kg wherever 

people are staying and move about. These limits are technology neutral which means that the 

limits apply irrespective of the technology employed, e.g. 2G, 3G, 4G or 5G.  
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The telephone companies have informed that they expect the number of mast positions to be 

increased by 15-25% towards 2025 as a result of the phasing in of 5G. It is the companies' 

expectation that the combined electromagnetic exposure will be increased by 10-20% compared 

to today.  

The telephone companies expect the exposure from the mobile nets to remain far below the 

limits, also when the 5G-nets have been fully expanded.  

The 5G-net will be based on higher frequencies than the other technologies, and the mobile 

signals will therefore have a shorter range. This means that there will be need of a finer mesh 

with more base stations (small cells). These base stations will transmit using a lower effect than 

e.g. the antennas transmitting on 2G, 3G and 4G. The radiation will therefore be correspondingly 

smaller.”3
  

1.2. Research.  

Scientif ic research has been documenting health damage caused by electromagnetic f ields since 

at least 1966.4
  

It is this research which will be compared with the intended 5G-system's known characteristics, 

cf. item 1.1 above, as well as the ”limits” (maximums for emitting a certain kind of environmental 

affector) which are currently being employed in the EU and Denmark, cf. item 2.1 below.  

It has not been practically possible to peruse the full body of available scientif ic material that 

underpins the above mentioned health damage effects on humans and animals by means of 

exposure to radiofrequent electromagnetic radiation, as this material comprises several thousand 

articles.  

A portion of the analysed material has been compiled by the undersigned, and a portion has been 

sent by the commissioner of this legal opinion, including by request from the undersigned.  

1.2.1. The focus of this legal opinion.  

This legal opinion is centred around the results that positively document either actual damages 

or risks thereof to humans, animals, and plants.  

To the extent that such provable research results are available, they are inherently of much 

greater signif icance than examinations which have been incapable of identifying a damage or risk 

thereof, since the latter group does not in itself  exclude the possibility that there exist real 

damages or risks.  

   
3For further information, see item 2.1 below which deals with the limits currently employed in Denmark. 4 Cf. Pall 

(2018, p. 9) which refers to Marha K.’s (1966) article: “Biological effects of high-frequency electromagnetic fields” 

(translation). 

4  
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If it has on one occasion defensibly been scientif ically proven that there is a damaging effect or 

risk of damage, then the fact that ten other defensible trials did not show such an effect or risk 

is irrelevant. It is then merely up to the scientif ic community to clarify why the ten defensible 

trials did not show what is scientif ically proven, in order to better understand why and how the 

damages occur or could occur.5
  

This point can be illustrated at the hand of swan populations: If one study shows that black swans 

exist, then it is not relevant that ten other studies did not f ind any black swans. It has been 

proven that the black swan exists, and it may be useful to determine why the ten other studies 

did not yield the same results.6
  

It would be misleading if  one were to attempt a ”statistical average calculation” and in such a 

manner conclude that there is but a 1/11 chance that the black swan actually exists, as its 

existence has been shown in only one study, whilst ten others found no such proof.  

1.2.2. Humans: Health damages and hazards.  

1.2.2.1. DNA damage.  

In 2015, a scientif ic review of the then more than 100 accessible peer-reviewed studies regarding 

the so-called ”oxidative effects” of low intensity radiofrequent radiation (hereafter: RFR) was 

undertaken.  

The review (Yakymenko et al., 2015 7) showed e.g. that it was plausible that EHS-like 8 conditions 

were in part caused by exposure to low intensity RFR (p. 195) and that the exposure could lead 

to cancer (p. 196), both of which are caused by ”oxidative stress”. It was thus found that 93% of 

studies showed that such radiation led to the forming of reactive oxidative connections in all 

investigated living organisms, from cells, plants, insects, lab animals to humans (sperm), (cf. ibid. 

p. 186).  

Yakymenko et al. (2015, p. 186) continues thus:  

”All above mentioned studies dealt with the effects of low-intensity RFR. This means that the 

intensity of radiation was far below observable thermal effects in biological tissues, and far below 

safety limits of the International Commissions on Non-Ionizing Radiation Protection (ICNIRP) 

(ICNIRP, 1998).”9
  

Ibid. (p. 187):  

”Low-intensity RFR is referred to as radiation with intensities which do not induce significant 

thermal effects in biological tissues. Accordingly, any intensity of RFR under the ICNIRP limits can 

be referred to as low-intensity. In this paper we will analyze only the effects of low intensity RFR.”  

   
5In the same vein, Philips et al. (2009) published an article titled “Electromagnetic fields and DNA damage” in the scientific 

journal “Pathophysiology,” no. 16, pp. 79 – 88. They state that “Each study to investigate RFR-induced DNA damage must 

be evaluated on its own merits, and then studies that both show effects and do not show effects must be carefully evaluated 

to define the relationship of experimental variables to experimental outcomes and to assess the value of experimental 

methodologies to detect and measure these outcomes (see Section 2)” (p.85)  
6 The example has been used by e.g. the philosopher of science Karl Popper.  
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7Published in 2016 in the scientific journal “Electromagnetic Biology and Medicine”, no. 35, pp. 186 – 202. 8 

EHS stands for Electro Hyper Sensitivity, and is a physical condition in which a person displays a series of 

symptoms when they are near equipment which emits electromagnetic radiation, often termed “electric over 

sensitivity”.  
9 These limits are mentioned further in item 2.1 below. 

5  
They conclude (ibid., p. 196) that:  

”...a broad biological potential of ROS and other free radicals, including both their mutagenic 

effects and their signaling regulatory potential, makes RFR a potentially hazardous factor for 

human health. We suggest minimizing the intensity and time of RFR exposures, and taking a 

precautionary approach towards wireless technologies in everyday human life.”  

----  

On November 15th 2017, the US-based researcher-driven ”BioInitiative 2012 – A Rationale for 

Biologically-based Exposure Standard for Low-Intensity Electromagnetic Radiation” published a 

review of 200 then available studies on the effect of radiofrequent electromagnetic radiation on 

free radicals, which provoke so-called ”oxidative stress,” cf. the mention of Yakymenko et al. 

(2015) in the above.  

The review showed that in 180 of the 200 studies (90%) there was a statistically signif icant 

effect, whilst the last 20 (10%) did not report any statistically signif icant effect.  

----  

In May 2018, Martin Pall 10 ascertained that at the time there existed a minimum of 21 scientific 

studies (since 1971) that documented DNA damage caused by radiofrequent electromagnetic 

radiation, and that these led to chromosome damage and other mutations.  

Further, he ascertained that there was a minimum of 19 studies (since 1981) that documented 

the causation of free radicals and oxidative stress by this radiation11.  

----  

The REFLEX-study (2004) was conducted by 12 research institutions on behalf of the EU, with a 

budget of 3 million euro. The results included that fact that at the specif ic absorption rate 

(hereafter SAR) of 1,3 W/kg (i.e. below the ICNIRP guidelines recommendation of 2,0 W/kg for 

the body and head, cf. item 2.1. below), there was a signif icant increase of DNA damage (p. 109):  

”RF-EMF exposure at a SAR of 1.0 W/kg and below had no effect on Comet formation in HL-60 

cells (expressed as Olive Tail Moment OTM) as compared to control and sham-exposed cells. On 

the other hand RF-EMF at SAR of 1.3 W/kg and above caused a significant increase in DNA strand 

breaks. The maximum of this effect was observed at SAR 1.3 W/kg (OTM = 2.20 ± 0.16) and 1.6 

W/kg (2.24 ± 0.10).”  

Further, this radiation rate was the one that produced the greatest effect on DNA (p. 119, 

repeated on p. 222):  
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”...were applied following RF-field exposure of HL-60 cells at that exposure condition with the 

most significant effect on DNA integrity (1800 MHz, continuous wave, 1.3 W/kg, 24h).”  

Ibid. (p. 223, section 5.2.1., lab participant 2, conclusion 9):  

”Within the investigated SAR energy ranges RF-EMF under the in-vitro conditions used are 

genotoxic in HL-60 cells without affecting cell-cycle distribution cell proliferation or cell  

 
10 

PhD, prof. emeritus in biochemistry and Basic Medical Sciences, Martin L. Pall “5G: Great risk for EU, US and 

International Health! Compelling Evidence for Eight Distinct Types of Great Harm Caused by Electromagnetic Field 

(EMF) Exposures and the Mechanism that Causes Them” (2018, pp. 6 – 8).  
11 Ibid., pp. 11 – 12. 

6  
progression.”  

Ibid. (conclusion 10):  

”The partial-body SAR for any 10-gram tissue like for example the head as exposed region to 

mobile phone electromagnetic fields should not exceed 2 W/kg according to the Radio Radiation 

Protection Guidelines. Notably, our findings on genotoxic effects of RF-fields in HL-60 cells have 

been shown for SAR levels below these acceptable partial-body SAR levels.”  

Ibid. (p. 223, section 5.2.2., lab participant 3):  

”Our results imply a genotoxic action of RF-EMFs below proposed radiation safety levels.”  

However, it was also concluded (p. 226) that since these were ”only” lab tests, the REFLEX study 

was not in itself  enough to draw the conclusion that the (still) employed limits posed a danger to 

human health, though the study made such a conclusion more likely. Further, it was concluded 

that:  

”Furthermore, there exists no justification anymore to claim, that we are not aware of any 

pathophysiological mechanisms which could be the basis for the development of functional 

disturbances and any kind of chronic diseases in animal and man.”  

----  

Beyond the REFLEX-study, it appears that over 40 studies that show DNA damage as a result of 

exposure to radiofrequent electromagnetic radiation have been conducted12.  

These include, e.g.:  

Burlaka et al (2013), ”Overproduction of free radical species in embryonal cells exposed to low 

intensity radiofrequency radiation.”13, p. 223:  

”In conclusion,the exposure of developing quail14 embryos in ovo to extremely low intensity RF-

EMR of GSM 900MHz during at least one hundred and fifty-eight hours discontinuously leads to 

the significantly increased rates of superoxide and nitrogen oxide generation in embryo cells. This 

was accompanied by a significantly increased level of lipid peroxidation,a depression of key 
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antioxidant enzymes activity,and significantly,2–3-fold,increased level of oxidative damage of 

DNA in embryo cells.”  

----  

Blank og Goodman (2011), ”DNA is a fractal antenna in electromagnetic fields.”15, p. 411:  

“Since DNA can interact with EMF over a wide range of frequencies, and does not appear to be 

limited to an optimal frequency, it has the functional properties of a fractal antenna. …  

 
12 

A documentation list is attached to this legal opinion as Appendix 1.  
13 Published in 2011 in the scientific journal “International Journal of Radiation Biology” vol. 87, no. 4, pp. 409 -15. 14 It 

is common to use animals to assess health risks to humans, and to use such studies as the basis for guidelines and limits, 

cf. e.g. Engels et al. (2014), “Anthropogenic electromagnetic noise disrupts magnetic compass orientation in a migratory 

bird” (Nature, vol. 509), p. 354: “...animal studies are commonly used to evaluate human health risks and have 

contributed to guidelines for human exposures…”. In a written reply dated February 20 th 2019, the (Danish) 

Environmental Protection Agency stated the same and referred to the European Chemicals Agency with the following 

link https://echa.europa.eu/da/information-on-chemicals/biocidal-active-substances 15 Published in the 

scientific journal “Experimental Oncology,” vol. 35, no. 3, pp. 219 – 225. 

7  
From the above analysis of the effect of EMF on the stress response, DNA strand breaks and 

cancer epidemiology, the fractal property of DNA is apparent in the ELF and RF ranges. …  
Electron transfer is a plausible mechanism for EMF interactions with DNA at higher frequencies 

where higher energies are involved. The damage due to DNA strand breaks that occur at higher 

frequencies, including ionising radiation, is generally attributed to oxidation, another chemical 

name for electron transfer. Because of the greater energy at higher frequencies, reactive oxygen 

species, such as peroxides, contribute to the DNA damage. However, DNA strand breaks occur 

over a wide range of frequencies, and do not demonstrate frequency optima related to molecular 

reaction kinetics.” (Emphasis added.)  

It is further stated in the currently employed guidelines for human exposure to radiofrequent 

electromagnetic radiation (cf. item 2.1 below) (p. 413):  

”...The existing 100 mT ELF exposure limit set by ICNIRP (International Commission for Non 

Ionizing Radiation Protection) is many times higher than the 0.4 mT where a doubling of childhood 

leukemia risk is widely acknowledged. It has also been pointed out that the specific absorption 

rate (SAR), the widely used thermal standard for EMF safety, does not relate at all to the biological 

thresholds of the stress response in the ELF and RF ranges, and that the threshold for the same 

biological process differs by many orders of magnitude in the two ranges (Blank and Goodman 

2004).”  

----  

Philips et al (2009), ”Electromagnetic fields and DNA damage.”16, p. 85:  

”RFR exposure does indeed appear to affect DNA damage and repair, and the total body of 

available data contains clues as to conditions producing effects and methodologies to detect them.  
…  
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The lack of a causal or proven mechanism(s) to explain RFR-induced effects on DNA damage and 

repair does not decrease the credibility of studies in the scientific literature that report effects of 

RFR exposure, because there are several plausible mechanisms of action that can account for the 

observed effects. The relationship between cigarette smoking and lung cancer was accepted long 

before a mechanism was established. ...”  

----  

Panagopoulos (2019), ”Comparing DNA damage induced by mobile telephony and other types 

of man-made electromagnetic f ields”17, p. 53 (abstract):  

”The number of studies showing adverse effects on living organisms induced by different types of 

man-made Electromagnetic Fields (EMFs) has increased tremendously. Hundreds of peer reviewed 

published studies show a variety of effects, the most important being DNA damage which is linked 

to cancer, neurodegenerative diseases, reproductive declines etc. Those studies that are far more 

effective in showing effects employ real-life Mobile Telephony (MT) exposures emitted by 

commercially available mobile phones....” (Emphasis added.)  

The investigation further ascertains that characteristics other than merely signal strength are 

signif icant causes of the damaging effects (cf. ibid.):  

”...The crucial parameter for the intense bioactivity seems to be the extreme variability of the  

 
16 

Published in 2009 in the scientific journal ”Pathophysiology,” no. 16, pp. 79 – 88.  
17 Published in 2019 in the scientific journal “Mutation Research -Reviews in Mutation Research,” no. 781, pp. 53 – 62. 

8  
polarized MT signals, mainly due to the large unpredictable intensity changes.” 

Ibid. (p. 60, conclusion):  

”The importance of exposure variability shown in the present study implies the need to define 

EMF-exposures not only by frequency components and average intensity values, but by reporting 

maximum and minimum intensity as well, frequency variations, pulsing or continuous wave, 

modulation, and - of course - polarization.”  

Ibid. (pp. 59 – 60, conclusion):  

”It comes that variability in the EMF exposure is an extremely important factor in order for the 

specific type of polarized EMF to be able to induce biological/health effects. …  

The extreme and unpredictable variability of the real-life MT signals that apparently seems to be 

the reason for the corresponding intense bioactivity, does not concern only the 2nd generation 

(GSM) MT signals tested in our experiments and in the present review, but all  existing types of 

digital MT signals (2nd, 3rd, 4th generation), and all types of modern digital  microwave 

telecommunication signals/EMFs (DECT phones, Wi-Fi routers, etc.), since they all operate under 

the same principles combining RF carrier signals with ELF pulsing and modulation of similar 

frequency bands, emitting variable information each moment which in turn makes the emission 

variable in intensity, frequency, waveform etc. In fact, with every new generation of 

telecommunication devices (e.g. 3rd, 4th, 5th generation mobile phones or base antennas) the 

amount of information transmitted each moment (speech, text, images, video, internet, etc.) is 
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increased, resulting in higher variability and complexity of the signals with the living cells/ 

organisms even more unable to adapt. The result of the recent study that found a real 3rd 

generation (UMTS) MT EMF to be more bioactive than real 2nd generation (GSM) MT EMF emitted 

by the same device [36] is in line with this fact.” (Emphasis added.)  

D'Silva et al. (2017)18, the study cited as reference [36] in the above, contains the following 

description of its results and conclusions, cf. the corresponding abstract:  

”Results: In our study, the exposure of developing chick embryos to 2G and 3G cell phone 

radiations caused structural changes in liver in the form of dilated sinusoidal spaces with 

haemorrhage, increased vacuolations in cytoplasm, increased nuclear diameter and karyorrhexis 

and significantly increased DNA damage.  
Conclusion: The chronic exposure of chick embryo liver to RFR emitted from 2G and 3G cell 

phone resulted in various structural changes and DNA damage. The changes were more 

pronounced in 3G experimental group. Based on these findings it is necessary to create awareness 

among public about the possible ill effects of RFR exposure from cell phone.”  

Regarding the method employed, the study states the following (ibid., p. 6):  

”A popular brand cell phone hand set and a service provider were used for network connection 

for both 2G and 3G exposure. For exposure activation, the cell phone was rung from another cell 

phone for duration of three minutes each, every half an hour, with the first exposure given at 

12th hour of incubation (4.30 am-4.30 pm). The total exposure for a 12 hour period was 75 

minutes followed by 12 hour of exposure-free period. This was repeated daily up to 12th day of 

incubation.”  

The study further referenced that:  

 
18 

Published in July 2017 in the scientific journal “Journal of Clinical and Diagnostic Research,” vol. 11, no. 7, pp. 5 – 9. 

9  
”Non-thermal stress is more deleterious than thermal stress and is known to cause oxidative 

stress [5], production of free radicals [6], structural changes in plasma membrane [7], changes 

in ionic transport [8] and also increased DNA damage [9].”  

1.2.2.1.1. Subject conclusion.  

There is clear scientif ic documentation that radiofrequent electromagnetic radiation, including at 

levels below the limits employed in Denmark, cf. item 2.1 below, causes DNA damage to both 

humans and animals.  

Panagopoulos (2019) states that not only the strength of radiation is signif icant to the expected 

damage. Further, the f indings will also be applicable to 5G, owing to the commonalities between 

the technologies.  

1.2.2.2. Cancer.  
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1.2.2.2.1. Classif ication.  

The IARC (International Agency for Research on Cancer) is the WHO’s agency for cancer 

research.  

In 2011 the agency classif ied electromagnetic radiation as ”possibly carcinogenic to humans”. 19
  

A later scientif ic review published in November 2018 concluded that according to the IARC criteria, 

there is suff icient basis for classifying electromagnetic radiation as ”carcinogenic to humans”20, 

reasoned with the referral to a review of a series of investigations conducted prior to that time.  

Miller et al. (November 201821, p. 674):  

”...Analysis of a subset of cases (58% of all cases) based on operator -recorded information 

showed significant brain cancer risks for children with a significant trend of increase in risk with 

increasing years of use. Based on children's memory of both ipsilateral and contralateral use there 

were significant increased risk of brain cancer along with a marginal increase of risk with an 

increasing number of calls...”  

Ibid. (p. 675):  

”Carlberg and Hardell (2013) also reported that persons diagnosed with a glioblastoma multiforme 

(GBM) exposed to RFR 22 emanating from WTDs 23 had a significantly shorter survival period than 

those without such exposures.”  

Ibid. (p. 676):  

”Coureau et al. (2014) reported on a French national study of mobile phone use and brain 

tumors (glioma and meningioma) between 2004 and 2006.  
…  

There was a marginal increase in risk with increasing hours of use (ptrend=0.07). A small  
19 

Cf. 

IARC monograph vol. 102, 2013, p. 419, item 6.3.  
20 A so-called “class 1-classification” in the IARC system.  
21 Published in November 2018 in the scientific journal “Environmental Research,” no. 167, pp. 673 – 683. 
22 Radiofrequency radiation, cf. ibid., p. 673.  
23 Wireless Transmitter Devices, cf. ibid., p. 673. 

10  
number of urban users showed a significant 8-fold increased risk for brain tumors excluding 

temporal or frontal lobes (OR 24 8.2. 1.37–49.07). The authors commented: 'Finally, we observed 

increased OR for urban use for gliomas, a result inconsistent with the hypothesis of a higher RF 

power output during calls in rural areas, documented by some Swedish study. However, our 

results are consistent with a recent international study showing no difference between rural and 

urban exposition in most countries except in Sweden, and a Hardell study when considering 

gliomas separately.'”  

Ibid. (p. 676):  
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”Momoli et al. (2017) undertook a re-analysis of the Canadian data from the 13-country case 

control Interphone Study (2001–2004).  
…  
For glioma, when comparing those in the highest quartile of use (> 558 lifetime hours) to those 

who were not regular users, the odds ratio was 2.0 (95% confidence interval: 1.2, 3.4). After 

adjustment for selection and recall biases, the odds ratio was 2.2 (95% limits: 1.3, 4.1), thus 

allaying concerns that bias could explain the positive findings in the Interphone study.”  

Ibid. (p. 676):  

”Akhavan-Sigari et al. (2014) reported that patients with glioblastoma multiforme who had used 

cellphones≤3 h per day had better survival than those with cellphone use of ≥3 h per day. …  
This study shows that genetic changes, compatible with carcinogenic effects, result from higher 

exposure to RFR.”25
  

Ibid. (p. 676):  

”Carlberg and Hardell (2015) performed a pooled analysis from 1997 to 2003 and 2007–2009 of 

the risk of meningioma from cell and cordless phone use. In total, 1625 meningioma cases and 

3530 controls were analyzed. Overall no association with use of mobile or cordless phones was 

found. However, they reported an increased risk among heavy users of both mobile and cordless 

phones from various wireless phone types (wireless combines all phone types) (Table 11). The 

risk increased significantly per 100 h of use from four wireless phones categories.”  

Ibid. (p. 677):  

”Hardell et al. (2013a) pooled acoustic neuroma results from casecontrol studies conducted in 

1997–2003 and 2007–2009, including 316 participating cases and 3530 controls. ... There is some 

evidence of a dose-response relationship is evident with mobile and cordless phones associated 

with ORs of 4.5 and 6.5 respectively for 20 or more years of use. There were similar results per 

cumulative hours of use (Table 12).”  

Ibid. (p. 677):  

”Moon et al. (2014), in a matched case-control study from Korea examining 119 cases of 

vestibular schwannoma and 238 controls attending for routine examinations in the same 

institution found no difference between cases and controls in the duration, time of  use or 

cumulative use of mobile phones. However, in a case-case analysis they found that vestibular 

Schwannoma tumor volume was greater in those with higher use compared to lower use of mobile 

phones and in those with regular compared to non-regular use (Table 13).”  

 
24 

Odds ratio, cf. ibid., p. 674.  
25 The patients in the study (63 adults; 38 M 25 F) were operated on due to cancer tumours, between 2008 and 201, cf. 

Akhavan-Sigari et al., 2014, p. 117. 

11  
Ibid. (p. 678):  
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”Zada et al. (2012) examined data from three major U.p. cancer registries: Los Angeles County, 

California Cancer Registry, and the National Cancer Institute's Surveillance, Epidemiology and End 

Result for 12 U.p. states (SEER 12) from 1992. The APC for GBM (grade IV glioma) and Glioma 

was reported by brain region. Table 17 shows APC changes by cancer registry for GBM and for 

glioma located in three anatomical regions of the brain, showing significant increases compatible 

with increasing use of mobile phones.  
Consistent with the study above, Cardis et al. (2011) reported that the combined percentage of 

the total radiation absorbed by the frontal lobe (19%), the temporal lobe (50%) and the 

cerebellum (18%) was 81% at 900 MHz and was 86% at 1800 MHz (frontal lobe 14%, temporal 

lobe 50%, cerebellum 13%).”  

Ibid. (p. 679):  

”7. Case series  

West et al. (2013) reported multiple 26 primary breast cancers in young women who had regularly 

placed a cellphone in their bras (Table 20). Tumors were reported to have occurred 

subcutaneously directly under the antennas of the phones. Subsequently, a number of other such 

cases have come to light with unusually located breast tumors relative to reported cell phone 

storage in the bra.  
Peleg (2012) discussed a cancer cluster among young workers at an Israeli Antenna Range 

Facility. It was believed that significant RFR exposures took place as a result of workplace 

conditions. Five of about 30 workers were diagnosed with cancer. This was regarded as 

significantly greater than the expectation. Peleg et al. (2018) extended this analysis to 47 patients 

with cancer previously exposed to whole-body prolonged RFR, mainly from communication 

equipment and radar. They found that the percentage frequency of haemo lymphatic (HL) cancers 

in the case series was very high, at 40% with only 23% expected for the series age and gender 

profile, 95% confidence interval: 26–56%, p < 0.01; 19 out of the 47 patients had HL cancers.  
Stein et al. (2011) studied 56 cancers among 49 military personnel (47 male, 7 females) exposed 

to intense prolonged RFR between 1992 and 2011. Based on exposure information reconstructed 

from reported histories, it was assumed that significant RFR exposures took place as a result of 

workplace conditions. The average duration of exposure was 13 years; the average age at 

diagnoses was 43. There appeared to be an excess of both haemolymphatic and testicular 

cancers.”  

Ibid. (p. 680, discussion):  

”Nevertheless27, recent case-control studies from Sweden and France corroborate findings of 

earlier studies in providing support for making a causal connection between cell phone use and 

brain cancer, as well as acoustic neuroma, also called Vestibular Schwannoma. Hardel l and 

Carlberg (2013) concluded that the Bradford Hill criteria for causality have now been fulfilled. It 

is notable that three recent meta-analyses all confirm significant increased risk of glioma after 10 

or more years of use of cell phones (Bortkiewicz et al., 2017; Prasad et al., 2017; Yang et al., 

2017). The Aydin et al. (2011) data that relied on billing records along with children's recall of 

their uses of phones approaches and in some instances met conventional tests of statistical 

significance and indicated that four years or more of heavy cell phone radiation causes glioma in 

children. This finding is consistent with that of Hardell and Carlberg (2015) who showed that those 

who began using cell phones and/or cordless phones regularly as children had between 4 and 8-

fold increased risk of glioma as adults.”  

 
26 

Four patients aged 21, 21, 33 and 39, cf. ibid., Table 20.  
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27 In the article itself, the quote follows a review of usual reservations made in connection with the various, common 

research methods, which have likewise been used in the studies referred to in the article. 

12  
Ibid. (p. 680, discussion):  

”Potential cancer sites and other outcomes for consideration in new studies include... Other sites 

than brain and acoustic neuroma could potentially increase in incidence when untested whole-

body exposure occurs, this may be the case with several evolving technologies....other possible 

sources of exposures that have not been evaluated include areas close to cellular base station 

antennas, the yet-to-be introduced 5 G communication systems, and rapidly evolving occupational 

exposure and novel systems for Wi-Fi (Peleg, 2009).”  

Ibid. (p. 681, discussion):  

”There are indications particularly from the Ramazzini animal studies that other environmental 

exposures might make people more susceptible to a combination of exposures (Falcioni et al., 

2018). This combinatorial issue been noted in studies of occupational exposure to chemicals, 

metals and electromagnetic fields (Navas-Acien et al., 2002). Separately, no effects were 

observed but when combined with EMF strong results were found. In the Ramazzini studies finding 

a synergistic interaction between RFR and ionizing radiation, RFR served as a promoter while in 

the NTP animal studies RFR served as a direct carcinogen and genotoxic agent (National 

Toxicology Program, a, b, 2018.).”  

Ibid. (p. 681, discussion):  

”Individual hypersensitivity to electric and radiofrequency fields (EHS) is a relatively newly 

reported phenomenon in the west, although cases of radiation sickness have been found in the 

former Soviet literature from the 1960s and 1970s. Case studies and individual reports together 

identify a population which would benefit from RFR exposure reduction (Davis et al., 2017). 

Because of serious methodological difficulties in operationalizing the concept and a lack of 

investment in research, definitive epidemiological studies of EHS have not yet been conducted.”  

Ibid. (p. 681, discussion):  

”However, non-cancer outcomes such as sperm damage, hearing loss and loss of visual acuity 

are likely to be more commonly linked to mobile phone use.”  

Ibid. (p. 681, conclusions):  

”The Epidemiological studies reported since the 2011 IARC Working Group meeting are adequate 

to consider RFR as a probable human carcinogen (Group 2 A). However, they must be 

supplemented with the recently reported animal data as performed at the Ramazzini  Institute and 

the US National Toxicology Program as well as by mechanistic studies. These experimental 

findings together with the epidemiology reviewed here are sufficient in our opinion, to upgrade 

the IARC categorization of RFR to Group 1, carcinogenic to humans.  
…  
In light of the evolving science concerning mobile phone and screen time exposures and the 

longer-term risk of cancer established by both epidemiological and toxicological studies, current 
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evidence is strong enough to go from precaution concerning possible risk to prevention of known 

risks.  
…  
The precautionary principle should be applied now and suitable warning messages provided to 

adults and critically to children and their parents.  
…  
experimental evaluations and modeling are essential before distributing newer systems (e.g. 5 G) 

for which no safety data have been obtained. The absence of systematic testing of such 

technologies should not be confused with proof of safety.  
…  
In the meantime, the evidence amassed thus far from epidemiology strengthens the case for  

13  
instituting the precautionary principle with respect to exposures to RFR, especially to young 

children and men and women that wish to reproduce. … Where studies have been carried out on 

human sperm quantity and quality there are increasing indications of serious human health 

impacts. To ignore those findings and subject humans to unevaluated novel RFR frequencies 

places current and future generations at risk.” (Emphasis added.)  

1.2.2.2.2. Further.  

A long list of other scientif ic studies confirm that exposure to radiofrequent electromagnetic 

radiation (including below the levels stipulated in Denmark’s currently employed guidelines, cf. 

item 2.1 below) can be carcinogenic. Some of them are:  

Blank og Goodman (2011), ”DNA is a fractal antenna in electromagnetic fields.”28, p. 411:  

“Regarding the connection between EMF and the incidence of cancer, the different EMF energy 

levels in the non-ionising and ionising ranges all involve interaction with and activation of DNA 

and induction of protein synthesis. The ability of EMF to cause DNA strand breaks and damage to 

proteins in the non-ionising range is similar to the destructive effects on DNA of the much more 

energetic X-rays and gamma rays in the ionising ranges, where it is generally acknowledged that 

the cancers are due to DNA damage. The recent epidemiology studies in the non-ionising range 

link EMF-caused changes in DNA with cancer. Additional support comes from the study showing 

that the absence of DNA repair genes is associated with a greater incidence of leukemia from 

exposure to low frequency EMF (Yang et al. 2008).” (underlined here)  

----  

Lerchl et al (2015), ”Tumor promotion by exposure to radiofrequency electromagnetic fields 

below exposure limits for humans”, p. 585 (abstract):  

”...Since many of the tumor-promoting effects in our study were seen at low to moderate exposure 

levels (0.04 and 0.4 W/kg SAR), thus well below exposure limits for the users of mobile phones, 

further studies are warranted to investigate the underlying mechanisms. Our findings may help 

to understand the repeatedly reported increased incidences of brain tumors in heavy users of 

mobile phones.”  

----  
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Yakymenko et al. (2015, cf. item 1.2.1. above) showed e.g. that low intensity RFR could lead to 

cancer (p. 196).  

----  

Prasad et al (2017), ”Mobile phone use and risk of brain tumours: a systematic review of 

association between study quality, source of funding, and research outcomes.”29, p. 808 

(conclusion):  

”In our review of the literature and meta-analysis of case–control studies, we found evidence 

linking mobile phone use and risk of brain tumours especially in long-term users (>10 years). We 

also found a significantly positive correlation between study quality and outcome in the form of 

risk of brain tumour associated with use of mobile phones. Higher quality studies show a 

statistically significant association between mobile phone use and risk of brain tumour. Even  

 
28 

Published in the scientific journal “Experimental Oncology,” vol. 35, no. 3, pp. 219 – 

225. 29 Published in 2017 in the scientific journal “Neurological Sciences,” vol. 38, pp. 797 – 

810. 

14  
the source of funding was found to affect the quality of results produced by the studies.”  

This is a systematic, scientific review of the then current research that found a clear basis for 

linking the use of mobile phones to cancer tumours in the brain.  

Further, the review in question found that the studies that had the highest scientif ic quality were 

the same as those f inding the link, and that the source of f inancing had also played a part in the 

quality of the studies.  

----  

In November 2018, the American National Institute of Health published a report titled ”Toxicology 

and Carcinogenesis Studies in Hsd:Sprague Dawley SD Rats Exposed to Whole Body Radio 

Frequency Radiation at a Frequency (900 MHz) and Modulations (GSM and CDMA) Used by Cell 

Phones,” which states (p. 125 – 126, conclusions):  

”GSM-Modulated RFR  
Under the conditions of this 2-year whole-body exposure study, there was clear evidence of 

carcinogenic activity*30 of GSM-modulated cell phone RFR at 900 MHz in male Hsd:Sprague 

Dawley SD rats based on the incidences of malignant schwannoma of the heart. The incidences 

of malignant glioma of the brain and benign, malignant, or complex pheochromocytoma 

(combined) of the adrenal medulla were also related to RFR exposure. The incidences of benign 

or malignant granular cell tumors of the brain, adenoma or carcinoma (combined) of the prostate 

gland, adenoma of the pars distalis of the pituitary gland, and pancreatic islet cell adenoma or 

carcinoma (com-bined) may have been related to RFR exposure. There was equivocal evidence of 

carcinogenic activity of GSM-modulated cell phone RFR at 900 MHz in female Hsd:Sprague Dawley 

SD rats based on the incidences of schwannomas of the heart.  
…  
CDMA-Modulated RFR  
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Under the conditions of this 2-year whole-body exposure study, there was clear evidence of 

carcinogenic activity of CDMA-modulated cell phone RFR at 900 MHz in male Hsd:Sprague Dawley 

SD rats based on the incidences of malignant schwannoma of the heart. The inci dences of 

malignant glioma of the brain were also related to RFR exposure. The incidences of adenoma of 

the pars distalis of the pituitary gland and adenoma or carcinoma (combined) of the liver may 

have been related to RFR exposure. There was equivocal evidence of carcinogenic activity of 

CDMA-modulated cell phone RFR at 900 MHz in female Hsd:Sprague Dawley SD rats based on the 

incidences of malignant schwannoma of the heart, malignant glioma of the brain, and benign, 

malignant, or complex pheochromocytoma (combined) of the adrenal medulla. Increases in 

nonneoplastic lesions of the heart, brain, and prostate gland in male rats, and of the brain in 

female rats occurred with exposures to CDMA-modulated RFR at 900 Mhz.” (Emphasis added.)  

On the immediate transference of these results onto humans, it further states (ibid., p. 125):  

”The malignant schwannomas of the heart observed in male rats in the current studies and the 

malignant gliomas observed in the brain of male rats, arise from the same cell type as the acoustic 

neuromas (vestibular schwannomas) observed in humans, though in a different location. This 

lends credence to the possible association of these tumors with cellular phone use. The cellular 

origin of malignant gliomas in the rat brain is unclear, but they do arise from glial cells (support 

cells in the brain), as do human glioblastomas, so it is possible that such an association exists for 

these tumors as well. However, the interpretation of these findings with  

 
30 

The asterisk refers to p. 16 of the study, in which the standards of proof are more clearly defined. “Clear evidence” is 

defined as “...studies that are interpreted as showing a dose-related (i) increase of malignant neoplasms, (ii) increase of 

a combination of malignant and benign neoplasms, or (iii) marked increase of benign neoplasms if there is an indication 

from this or other studies of the ability of such tumors to progress to malignancy.” 

15  
respect to specific risks to humans from cellular telephone use is beyond the scope of the current 

studies. Further efforts to characterize the molecular basis by which RFR elicits its effects in rats, 

and a more complete assessment of the exposure conditions in the current studies in relation to 

exposures to humans from cellular telephone technologies should provide con-text to aid 

understanding of the implications of the current findings to human health.” (Emphasis added)  

Falcioni et al. (2018), ”Report of final results regarding brain and heart tumors in Sprague Dawley 

rats exposed from prenatal life until natural death to mobile phone radiofrequency field 

representative of a 1.8 GHz GSM base station environmental emission”31, p. 496 (abstract):  

”The RI32 findings on far field exposure33 to RFR are consistent with and reinforce the results of 

the NTP study 34 on near field exposure, as both reported an increase in the incidence of tumors 

of the brain and heart in RFR-exposed Sprague-Dawley rats. These tumors are of the same 

histotype of those observed in some epidemiological studies on cell phone users. These  

experimental studies provide sufficient evidence to call for the reevaluation of IARC conclusions 

regarding the carcinogenic potential of RFR in humans.” (Emphasis added.)  

The study continues (cf. ibid., p. 501):  

”...The statistically significant increase in the incidence of heart Schwannomas observed in male 

rats in the late part of their life, both in the RI and NTP studies, are consistent with the 

epidemiological findings, where the highest increase in risk of vestibular Schwannoma among 



   

 

  57 

 

humans exposed to RFR was observed in men over 50 years of age with the highest cumulative 

exposure (Hardell et al., 2013, 2003).”  

The trial was conducted in such a manner that the exposed animals were subjected to a radiation 

absorption estimated to be between 0,001 and 0,3 W/kg (cf. p. 499), which is signif icantly lower 

than the limits permitted in Denmark, at 2 W/kg, cf. item 2.1 below.  

The statistically signif icant results occurred in the groups of rats exposed to a f ield strength of 50 

V/m. This is below the limit of 58,34 V/m, which is currently used in Denmark for a frequency of 

1,8 GHz, cf. item 2.1 below.  

----  

In May 2018, Martin Pall 35 ascertained that at the time there existed a minimum of 35 scientif ic 

studies (since 1978) that documented that radiofrequent electromagnetic radiation was 

carcinogenic.  

----  

Panagopoulos (2019), cf. item 1.2.1. above, likewise referred to ”hundreds of peer reviewed 

articles” demonstrating a range of effects from electromagnetic f ields, including cancer (p. 53).  

----  

 
31 

Published in 2018 in the scientific journal “Environmental Research”, vol. 165, pp. 496 – 503. 32 RI stands for 

“Ramazzini Institute,” the research institute where the investigation took place. 33 Far field exposure in this case 

implies that the study recreated the conditions for radiation with a 1.8 GHz mobile phone mast, cf. ibid., p. 497, item 

2.1.  
34 The “NTP-study” is the immediately above mentioned from the American ”National Health Institute”. 35 Dr Pall is 

prof. emeritus in biochemistry and basic medical sciences, and published “5G: Great risk for EU, US and International 

Health! Compelling Evidence for Eight Distinct Types of Great Harm Caused by Electromagnetic Field (EMF) 

Exposures and the Mechanism that Causes Them” (pp. 15 – 16). 

16  
The (Danish) Minister of Health, in her reply dated April 12th 2019 to question 693 in the Danish 

parliament's Health and Elderly Committee, presented f igures from the Danish Health Registry's 

cancer registry, which show a clear increase in registered cases of cancer, in the form of 

glioblastoma, within the last 20 years.  

The increase is particularly noticeable from 2005 to 2006 in individuals more than 30 years of 

age, and on average shows a doubling of the number of cases in this age range in the period from 

2006 to 2017, compared to the preceding period from 1995 to 2006.  

Altogether, there is an almost 80% increase in occurrences from 2015 to 2017, compared with 

the general level prior to 2006.  
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The same doubling tendency is documented in England, cf. Philips et al. (2018), ”Brain Tumours: 

Rise in Glioblastoma Multiforme Incidence in England 1995–2015 Suggests an Adverse 

Environmental or Lifestyle Factor,”36 which states the following (p. 1, abstract):  

”Results. We report a sustained and highly statistically significant ASR 37 rise in 

glioblastomamultiforme (GBM) across all ages. The ASR for GBM more than doubled from 2.4 to 

5.0, with annual case numbers rising from 983 to 2531. Overall, this rise is mostly hidden in the 

overall data by a reduced incidence of lower-grade tumours. Conclusions. The rise is of importance 

for clinical resources and brain tumour aetiology. The rise cannot be fully accounted for by 

promotion of lower–grade tumours, random chance or improvement in  

 
36 

Published in 2018 in the scientific journal ”Journal of Environmental and Public Health,” article ID 

7910754. 37 Age Standardised Rate. 

17  
diagnostic techniques as it affects specific areas of the brain and only one type of brain tumour. 

Despite the large variation in case numbers by age, the percentage rise is similar across the age 

groups, which suggests widespread environmental or lifestyle factors may be responsible.” 

(Emphasis added.)  
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In the Netherlands, an increase of 20% over a 21-year period, from 1989 to 2010, is documented, 

cf. Vincent et al. (2014), ”Changing incidence and improved survival of gliomas,”38 p. 2311:  

”The incidence rate of glioma increased from 4.9 per 100,000 inhabitants in 1989 to 5.9 in 

2010...”  

1.2.2.3. Other health damages to humans.  

In their article “Systematic Derivation of Safety Limits for Time-Varying 5G Radiofrequency 

Exposure Based on Analytical Models and Thermal Dose,” Neufeld and Kuster (2018) ascertained 

that even at brief exposures to radiation corresponding to the planned 5G radiation using higher 

frequencies and/or changed modulation, etc., cf. item 1.1. above, tissue damage to humans is 

possible, cf. p. 705, 706 and 711:  

”Extreme broadband wireless devices operating above 10 GHz may transmit data in bursts of a 

few milliseconds to seconds. …these bursts may lead to short temperature spikes in the skin of 

exposed people. … To stay consistent with the current safety guidelines, safety factors of 10 for 

occupational exposure and 50 for the general public were applied. … The results also show that 

the peak-to-average ratio of 1,000 tolerated by the International Council on Non-Ionizing 

Radiation Protection guidelines may lead to permanent tissue damage after even short exposures, 

highlighting the importance of revisiting existing exposure guidelines.  
…  
THE FIFTH generation of wireless communication technology (5G) promises to facilitate 

transmission at data rates up to a factor of 100 times higher than 4G. For that purpose, higher 

frequencies (including millimeter-wave bands), broadband modulation schemes, and thus faster 

signals with steeper rise and fall times will be employed, potentially in combination with pulsed 

operation for time domain multiple access. 5G is designed as a ubiquitous communication system 

spanning applications such as high-bandwidth mobile data and telephony, real-time machine-to-

machine communication (e.g., autonomous mobility), and the Internet of Things (IoT). Exposure 

to radiofrequency (RF) radiation from wireless devices to large radar installations and medical 

equipment can result in increases in body core temperature or cause localized temperature rises, 

with the potential for adverse health effects. The thresholds for frequencies above 10 MHz set in 

current exposure guidelines (ICNIRP 1998; IEEE 2005, 2010) are intended to limit tissue heating.  
…  
However, short pulses can lead to important temperature oscillations, which may be further 

exacerbated at high frequencies (>10 GHz, fundamental to 5G), where the shallow penetration 

depth leads to intense surface heating and a steep, rapid rise in temperature... …  
The recommendations in the ICNIRP guidelines limit the power density during short pulses to 

1,000 times the limit for the time-averaged incident power density. The IEEE standard limits the 

radiant exposure (energy absorption per unit area) during any 100 ms to one-fifth of the total 

radiant exposure for the whole averaging time. The physical or biological rationales for these 

limits, however, are not provided.  
…  
Laakso et al. (2017) … The authors conclude that the current guidelines do not adequately 

prevent excessive heating from pulsed exposure, as peak temperatures can easily exceed the   

 
38 

Published in 2014 in the scientific journal “European Journal of Cancer,” vol. 50, pp. 2309 – 2318. 
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mean temperature by more than a factor of 3 and suggest that radiant exposure limits be 

introduced.  
Morimoto et al. (2017) … They conclude that the thermal time constants can be as short as 30 s 

for narrow-beam exposures and that short pulses can carry enough energy to cause injuries; …  
Another conclusion of this study is that the current ICNIRP (1998) and IEEE (2005, 2010) 

guidelines urgently need to be revised, as the duty cycle of 1,000 currently tolerated can produce 

unacceptable temperature increases that may result in permanent tissue damage. ...” (Emphasis 

added.)  

----  

Cindy Russell (2018), ”5 G wireless telecommunications expansion: Public health and 

environmental implications”, p. 485:  

”There are no long term exposure guidelines, nor are there guidelines for low level, non thermal 

or biological effects considered in the International Commission on Non-Ionizing Radiation 

Protection (ICNIRP) standards which are the basis for standards used worldwide...”  

Ibid. (p. 491):  

”Although 5G technology may have many unimagined uses and benefits, it is also increasingly 

clear that significant negative consequences to human health and ecosystems could occur if it is 

widely adopted. Current radiofrequency radiation wavelengths we are exposed to appear to act 

as a toxin to biological systems. A moratorium on the deployment of 5G is warranted, along with 

development of independent health and environmental advisory boards that include independent 

scientists who research biological effects and exposure levels of radiofrequency radiation.  
…  
Public health regulations need to be updated to match appropriate independent science with the 

adoption of biologically based exposure standards prior to further deployment of 4G or 5G 

technology.”  

----  

In May 2018, Martin Pall39 ascertained that the following further kinds of health damage could 

result due to radiofrequent electromagnetic radiation on humans:  

− reduced fertility and sex drive, increased spontaneous abortions, etc. (18 studies since 1971);  
− neurological/neoropsychiatrical effects (25 studies since 1966);  
− apoptosis/cell death (13 studies since 1971);  
− hormonal effects (12 studies since 1971); and  

− increased levels of intracellular calcium ions, causing a range of diseases (15 studies since 

1988).  

Pall (ibid., p. 1 – 2) stated:  

”Each of these effects is produced via the main mechanism of action of microwave/lower 

frequency EMFs, activation of voltage-gated calcium channels (VGCCs) (Chapter 2). Each of them 

is produced via what are called downstream effects of VGCC activation. It follows from this that 

we have a good understanding not only that these effects occur, but also how they can occur. The 

extraordinary sensitivity of the VGCC voltage sensor to the forces of the EMFs  
39 

Dr Pall is prof. 

emeritus in biochemistry and basic medical sciences, and published “5G: Great risk for EU, US and  
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International Health! Compelling Evidence for Eight Distinct Types of Great Harm Caused by Electromagnetic Field 

(EMF) Exposures and the Mechanism that Causes Them,” pp. 8 - 15. 

19  
tells us that the current safety guidelines allow us to be exposed to EMF levels that are something 

like 7.2 milion times too high. That sensitivity is predicted by the physics. Therefore, the physics 

and the biology are each pointing to the same mechanism of action of non-thermal EMFs. The 

different effects produced are obviously very deep concerns. They become much deeper and 

become existential threats when one considers that several of these effects are both cumulative 

and eventually irreversible.  
…  
Obviously 4G and 5G will make the situation much worse.” (Emphasis added.)  

1.2.2.4. Particulars regarding children and cancer or other health damages.  

There exists a series of studies, some of which are mentioned above, which specif ically refer to 

health damage and risks of cancer or other adverse effects on children, such as:  

Divan et al. (2012), ”Cell phone use and behavioural problems in young children,”40 (p. 524 

abstract):  

”The findings of the previous publication were replicated in this separate group of participants 

demonstrating that cell phone use was associated with behavioural problems at age 7 years in 

children, and this association was not limited to early users of the technology. Although weaker 

in the new dataset, even with further control for an extended set of potential confounders, the 

associations remained.”  

This investigation, which was a repetition of a previous investigation undertaken by the same 

scientists, confirmed a connection between behavioural problems with children aged 7 and the 

prenatal use of mobile phones by the mother as well as the children’s own use postnatally, without 

it being possible to determine with certainty that there was a causal link, cf. p. 529. The 

investigation thus confirmed a potential risk.  

----  

Birks et al (2017), ”Maternal cell phone use during pregnancy and child behavioral problems in 

five birth cohorts”41, p. 1 (abstract, script version):  

”Overall, 38.8% of mothers, mostly from the Danish cohort, reported no cell phone use during 

pregnancy and these mothers were less likely to have a child with overall behavioral, 

hyperactivity/inattention or emotional problems. Evidence for a trend of increasing risk of child 

behavioral problems through the maternal cell phone use categories was observed for 

hyperactivity/inattention problems (OR for problems in the clinical range: 1.11, 95%CI 1.01, 

1.22; 1.28, 95%CI 1.12, 1.48, among children of medium and high users, respectively). This 

association was fairly consistent across cohorts and between cohorts with retrospectively and 

prospectively collected cell phone use data.” (Emphasis added.)  

Ibid. (p. 13 conclusion, script version):  
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”Maternal cell phone use during pregnancy may be associated with an increased risk of behavioral 

problems, particularly hyperactivity/inattention problems, in the offspring. This is the largest study 

to date to evaluate these associations and to show mostly consistent results across cohorts with 

retrospectively and prospectively assessed maternal cell phone use. Still, the interpretation of 

these results is unclear and should take into consideration that uncontrolled confounding by social 

factors or maternal hyperactivity may influence both  

 
40 

Published in 2012 in the scientific journal “Journal of Epidemiology and Community Health,” vol. 66, no. 6, pp. 524 – 

529.  
41 Published in 2017 in the scientific journal ”Environment International,” vol. 104, pp. 122 – 131. 
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maternal cell phone use and child behavioral problems.”  

The result is thus reserved, though consistent, in confirming that there could be an increased risk 

of health problems for children due to their mothers’ use of mobile phones during pregnancy.  

----  

Sudan et al (2018), ”Maternal cell phone use during pregnancy and child cognition at age 5 

years in 3 birth cohorts”42, p. 155 (abstract):  

”We observed patterns of lower mean cognition scores among children in relation to high 

frequency maternal prenatal cell phone use. The causal nature and mechanism of this relationship 

remain unknown.”  

----  

There is a row of related tests on animal foetuses, e.g.:  

Jing et al (2012), ”The influence of microwave radiation from cellular phone on fetal rat brain”, 

p. 64:  

”In order to protect human’s health from the microwave damage, the relevant radiation limits 

have been given by many countries. The current limited guidelines for microwave from cellular 

phone in U.p. and Europe are 1.6 W/kg and 2.0 W/kg, respectively. New lower limits should also 

be used for children and/or pregnant women.  
Due to the proximity of cellular phone antenna to the user’s ear and head, the brain is inevitably 

exposed to EMFs with a relatively high specific absorption ratio (SAR), so the potentially danger 

from EMFs has been a concern of more and more people, especially by pregnant women.  

…  

As a whole, the results obtained in the present study indicate that exposure to EMFs of cellular 

phone (SAR 0.9 W/kg) could induce modifications in the fetal rat brain, not only oxidative stress 

system but also neurotransmitters. Because of the widespread use of cellular phones, further 

investigations with complementary techniques will be necessary to understand the mechanism of 

relation between EMFs of cellular phone and physiological implications.”  
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It is noted that the radiation absorption rate is below the 2 W/kg limit currently employed in 

Denmark, cf. item 2.1 below.  

Megha et al (2015), ”Low intensity microwave radiation induced oxidative stress, inflammatory 

response and DNA damage in rat brain”43, p. 164 (conclusion):  

”In conclusion, prolonged exposure to low intensity microwave radiation at frequencies 900, 1800 

and 2450 MHz leads to oxidative stress and inflammatory imbalances which subsequently leads 

to DNA damage in brain. These findings suggest that microwave radiation induced oxidative stress 

and inflammatory imbalances may be the causative factors involved in causing DNA strand breaks 

in brain cells.”  

Aldad et al (2012), ”Fetal Radiofrequency Radiation Exposure From 800-1900 Mhz-Rated  
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Published in 2018 in the scientific journal “Environment International,” vol. 120, pp. 155 – 

162. 43 Published in 2015 in the scientific journal “NeuroToxicology” vol. 51, pp. 158 – 165. 
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Cellular Telephones Affects Neurodevelopment and Behavior in Mice”44, p. 2 and 6:  

”Overall, the mice exposed in-utero to radiation were hyperactive, had decreased memory, and 

decreased anxiety.  
…  
Our findings indicated significant electrophysiological and behavioral changes in mice exposed in-

utero to radiation. The significant trend between the groups treated for 0, 9, 15, and 24 hours/day 

demonstrates that the effects are directly proportional to usage time, and suggests that safety 

limits, particularly for pregnant women, can be established. Though it is difficult to translate these 

findings to human risks and vulnerability, we identify a novel potential contribution to the 

increased prevalence in hyperactive children, one that is easily prevented. However, it is 

important to note that hyperactivity and anxiety are closely related and may confound one 

another.  
...  

In summary, we demonstrate that fetal radiofrequency radiation exposure led to neurobehavioral 

disorders in mice. We anticipate these findings will improve our understanding of the etiology of 

neurobehavioral disorders. The rise in behavioral disorders in developed countries may be, at 

least in part, due to a contribution from fetal cellular telephone radiation exposure. Further testing 

is warranted in humans and non-human primates to determine if the risks are similar and to 

establish safe exposure limits during pregnancy.”  

----  

Buchner og Eger (2011), ”Changes of Clinically Important Neurotransmitters under the Influence 

of Modulated RF Fields—A Long-term Study under Real-life Conditions” 45, p. 1 (translated from 

German):  

”Since the 1960s, occupational studies on workers with continuous microwave radiation exposures 

(radar, manufacturing, communications) in the Soviet Union have shown that RF radiation 

exposures below current limits represent a considerable risk potential. A com prehensive overview 
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is given in the review of 878 scientific studies by Prof. Hecht, which he conducted on behalf of the 

German Federal Institute of Telecommunications (contract no. 4231/630402) (2, 3).  
As early as the 1980s, US research projects also demonstrated in long-term studies that rats 

raised under sterile conditions and exposed to "low-level" RF radiation showed signs of stress by 

increased incidences of endocrine tumors...”  

Further, ibid. (p. 9, summary of results):  

”...dopamine levels decrease substantially after the exposure begins. Even after one and a half 

years, the initial levels are not restored. Six months after the activation of the transmitter, PEA 

levels decrease continuously over the entire exposure period. Only in the exposure group above 

100 μW/m2 is this effect observed immediately. All findings were observed well below current 

exposure limits (14).” 46
  

Also, ibid. (p. 12, epidemiological evidence):  

”As part of the German Mobile Telecommunication Research Programme, approximately 3000 

children and adolescents were studied in Bavaria for their individual cell phone radiation exposure 

levels in relation to health problems. Among the various data sets, the data set  

 
44 

Published in 2012 in the scientific journal ”Nature Scientific Reports” 2, article no. 312. In 2013, a corrigendum 

(article no. 1320) was issued, with no changes to the article's conclusions.  
45 Originally published in German in 2011 in the scientific journal ”Umwelt-Medizin-Gesellschaft,” vol. 24, no. 1, pp. 44 – 

57.  
46 (14) is the scientists' referral to the ICNIRP-guidelines, cf. item 2.1 below. 
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regarding behavioral problems showed a significant increased risk for both adolescents (OR: 3.7, 

95%-CI: 1.6-8.4) and also children (OR: 2.9, 95%-CI: 1.4-5.9) in the highest exposure group 

(56). For the first time, the "Rimbach Study" provides a model of explanation in biochemical 

terms. ”  

----  

Sudan et al (2012), ”Prenatal and Postnatal Cell Phone Exposures and Headaches in Children.” 
47, p. 1 (abstract, script version):  

“In this study, cell phone exposures were associated with headaches in children, but the 

associations may not be causal given the potential for uncontrolled confounding and 

misclassification in observational studies such as this. However, given the widespread use of cell 

phones, if a causal effect exists it would have great public health impact.”  

----  

Byun et al (2013), ”Mobile Phone Use, Blood Lead Levels, and Attention Deficit Hyperactivity 

Symptoms in Children: A Longitudinal Study” 48, p. 1:  
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”The results suggest that simultaneous exposure to lead and RF from mobile phone use was 

associated with increased ADHD symptom risk, although possible reverse causality could not be 

ruled out.”  

----  

Herbert and Sage (2013), ”Autism and EMF? Plausibility of a pathophysiological link part II ”, p. 

211 (abstract):  

”Autism spectrum conditions (ASCs) are defined behaviorally, but they also involve multileveled 

disturbances of underlying biology that find striking parallels in the physiological impacts of 

electromagnetic frequency and radiofrequency radiation exposures (EMF/RFR). …  
Brain oxidative stress and inflammation as well as measures consistent with blood–brain barrier 

and brain perfusion compromise have been documented. Part II of this paper documents how 

behaviors in ASCs may emerge from alterations of electrophysiological oscillatory synchronization, 

how EMF/RFR could contribute to these by detuning the organism, and policy implications of these 

vulnerabilities. It details evidence for mitochondrial dysfunction, immune system dysregulation, 

neuroinflammation and brain blood flow alterations, altered electrophysiology, disruption of 

electromagnetic signaling, synchrony, and sensory processing, detuning of the brain and 

organism, with autistic behaviors as emergent properties emanating from this pathophysiology.  
…  

All of these phenomena also occur with EMF/RFR exposure that can add to system overload 

(‘allostatic load’) in ASCs by increasing risk, and can worsen challenging biological problems and 

symptoms; conversely, reducing exposure might ameliorate symptoms of ASCs by reducing 

obstruction of physiological repair.  
…  
With dramatic increases in reported ASCs that are coincident in time with the deployment of 

wireless technologies, we need aggressive investigation of potential ASC—EMF/RFR links. The 

evidence is sufficient to warrant new public exposure standards benchmarked to low-intensity 

(non-thermal) exposure levels now known to be biologically disruptive, and strong, interim 

precautionary practices are advocated.” (Emphasis added.)  

 
47 

Published in 2012 in the scientific journal “The Open Pediatric Medicine Journal,” no. 6, pp. 46 – 

52. 48 Published in March 2013 in the scientific journal “PLOS One,” d. 21. 
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----  

Wiart et al. (2008) 49 ascertained, using models of heads, that children’s heads absorbed 

around twice as much radiation as adults, cf. p. 3693:  

”...The comparisons have also shown that the maximum SAR in 1 g of peripheral brain tissues of 

child models aged between 8 and 15 is comparable to the maximum SAR in 1 g of peripheral brain 

tissues of adult models while it is about two times higher for chi ld models aged between 5 and 8. 

This is certainly due to the smaller thicknesses of pinna, skin and skull. … The results obtained in 

this study need to be confirmed since they have been derived from data sets of limited size. 

Nevertheless these results are comparable to those obtained in other studies involving several 

phantoms (Beard et al 2006, Kainz et al 2005). ...”  

----  
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Hardell et al (2011), ”Pooled analysis of case-control studies on malignant brain tumours and the 

use of mobile and cordless phones including living and deceased subjects” 50, p. 1465 (abstract) 

found:  

”...an increased risk was found for glioma and use of mobile or cordless phone. The risk increased 

with latency time and cumulative use in hours and was highest in subjects with first use before 

the age of 20.”  

----  

From Miller et al november 2018, p. 676 – 677:  

”In a population-based case-control study of children Li et al. (2012) included 939 leukemia and 

394 brain neoplasm51 cases newly diagnosed between 2003 and 2007, aged 15 years or less.  
…  
They reported that a higher than median averaged APD52 was significantly associated with an 

increased Adjusted Odds Ratio (AOR) for all neoplasms (1.13; 1.01–1.28), and for leukemia 

(1.23; 0.99–1.52), but not for all brain neoplasms (1.14, 0.83–1.55). They did not specifically 

analyze data on gliomas.”  

Ibid., (p. 681, conclusions):  

”The precautionary principle should be applied now and suitable warning messages provided to 

adults and critically to children and their parents. Until technology has been devised that 

substantially lowers exposures, special efforts should be advanced to ensure that the exposures 

of children are limited to those deemed essential. Children should be encouraged to text to reduce 

their exposure to RFR, while every attempt should be made to reduce exposure to RFR in schools, 

as well as homes.”  

1.2.2.5. Subject conclusion.  

It seems clearly and scientif ically well documented that exposure to radiofrequent 

electromagnetic radiation (also below the limits currently used in Denmark, cf. item 2.1 below)  

 
49 

Published in 2008 in the scientific journal “Physics in Medicine & Biology,” vol. 53, no. 13, pp. 3681 – 3695. 

50 Published in 2011 in the scientific journal ”International Journal of Oncology”, vol. 38, no. 5, pp. 1465 – 1474. 51 

Neoplasms are abnormal tissues which can develop into tumours, and in the worst case malignant cancer tumours. 52 

Stands for ”Average Power Density”, cf. ibid. p. 677. 
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can be carcinogenic, and in this respect pose a health risk to humans, a health risk that could 

prove life threatening.  

Further, Pall’s (2018) summarised scientific documentation of a range of further kinds of damage, 

including reduced fertility, spontaneous abortions, neurological/neuropsychiatrical effects, etc., 

can be added to this.  
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Further, it must be concluded that children are especially vulnerable and that several studies 

point to a possible connection between exposure to radiofrequent electromagnetic radiation and 

behavioural dif f iculties, autism, reduced perception, etc.  

25  
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1.2.3. Animals.  

Regarding animals, reference can be made to, e.g. Alfonso Balmori's review of the scientific 

literature in “Electromagnetic pollution from phone masts. Effects on wildlife,”53 p. , where the 

conclusions (regarding birds, mammals and insects):  

”This literature review shows that pulsed telephony microwave radiation can produce effects 

especially on nervous, cardiovascular, immune and reproductive systems [111]:  

- Damage to the nervous system by altering electroencephalogram, changes in neural response 

or changes of the blood–brain barrier.  
- Disruption of circadian rhythms (sleep–wake) by interfering with the pineal gland and 

hormonal imbalances.  
- Changes in heart rate and blood pressure.  
- Impairment of health and immunity towards pathogens, weakness, exhaustion, deterioration 

of plumage and growth problems.  
- Problems in building the nest or impaired fertility, number of eggs, embryonic development, 

hatching percentage and survival of chickens.  
- Genetic and developmental problems: problems of locomotion, partial albinism and melanism 

or promotion of tumors.  

In the light of current knowledge there is enough evidence of serious effects from this technology 

to wildlife. For this reason precautionary measures should be developed, alongside environmental 

impact assessments prior to installation, and a ban on installation of phone masts in protected 

natural areas and in places where endangered species are present. Surveys should take place to 

objectively assess the severity of effects.”  

1.2.3.1. Birds.  

There is a larger number of scientif ic investigations which document direct damage or the risk 

thereof on birds (and consequently also their habitats if , e.g. a mast is placed sufficiently nearby).  

In the following, a range of these investigations are reviewed, with a focus on the 

documentation of damage or risks:  

Balmori (2005), ”Possible Effects of Electromagnetic Fields from Phone Masts on a Population of 

White Stork (Ciconia ciconia)”54, p. 109 and 113 – 114:  

”Monitoring of a white stork population in Valladolid (Spain) in the vicinity of Cellular Phone 

Base Stations was carried out, with the objective of detecting possible effects. …  
Birds are especially sensitive to the magnetic fields [48]. The white stork (Ciconia ciconia) build 

their nests on pinnacles and other very high places with high electromagnetic contamination 

(exposed to the microwaves). Also, they usually live inside the urban environment, where the 

electromagnetic contamination is higher, and remain in the nest a lot of the time, for this reason 

the decrease on the brood can be a good biological indicator to detect the effects of these 

radiations. The results indicate a difference in total productivity but not in partial productivity 

between the near nests and those far from the antennae. This indicate the existence of nests 

without chicks, or the death of young in their first stages in the  
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nests near cellsites (40% of nest without young, compared to 3.3% in nests further 300 m).  

53 
Published in 2009 in the scientific journal “Pathophysiology,” vol. 16.  

54 Published in 2005 in the scientific journal ”Electromagnetic Biology and Medicine,” vol. 24, pp. 109 – 119. 
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…  
The faithfulness of the white stork to nest sites can increase the effects of the microwaves. 

…  
Other studies find a decrease of fertility, increase of deaths after the birth in rats and dystrophic 

changes in their reproductive organs [16]. A recent study shows a statistically significant high 

mortality rate of chicken embryos subjected to the radiation from a cellphone, compared to the 

control group [43]. ...”  

The white stork is admitted to ”Annex I” of the EU directive on the conservation of wild birds, and 

thus belongs to the species for which ”special conservation measures” must be made, cf. item 

2.3.2. below.  

Balmori and Hallberg (2007), ”The Urban Decline of the House Sparrow (Passer domesticus): A 

Possible Link with Electromagnetic Radiation”55, p. 141 (abstract):  

”During recent decades, there has been a marked decline of the house sparrow (Passer  

domesticus) population in the United Kingdom and in several western European countries. The 

aims of this study were to determine whether the population is also declining in Spain and to 

evaluate the hypothesis that electromagnetic radiation (microwaves) from phone antennae is 

correlated with the decline in the sparrow population.  
Between October 2002 and May 2006, point transect sampling was performed at 30 points during 

40 visits to Valladolid, Spain. At each point, we carried out counts of sparrows and measured the 

mean electric field strength (radiofrequencies and microwaves: 1MHz–3GHz range). Significant 

declines (P=0.0037) were observed in the mean bird density over time, and significantly low bird 

density was observed in areas with high electric field strength. The logarithmic regression of the 

mean bird density vs. field strength groups (considering field strength in 0.1V/m increments) was 

R = −0 87 P = 0 0001.  
The results of this article support the hypothesis that electromagnetic signals are associated with 

the observed decline in the sparrow population. We conclude that electromagnetic pollution may 

be responsible, either by itself or in combination with other factors, for the observed decline of 

the species in European cities during recent years. The appearently strong dependence between 

bird density and field strength according to this work could be used for a more controlled study 

to test the hypothesis” (Emphasis added.)  

Elaborating on the manner in which it pertains to the currently employed limits, cf. item 2.1. 

below, it was ascertained (pp. 145 – 146) that :  

”According to this calculation, no sparrows would be expected to be found in an area with field 

strength >4V/m. ... In monitored Area 14, Plaza de la Libertad, a picocell was installed at the 

beginning of January 2005 and removed at the end of March 2005. Between January and March 

2005, the mean field strength was greater than 3V/m, and the number of sparrows decreased 

drastically (generally, the number of sparrows increases towards a midwinter peak). In April 

2005, after the picocell was removed, the sparrows became abundant again.”  
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These electrical f ield strengths (V/m) are below the limits recommended by ICNIRP and are 

used by Denmark, cf. item 2.1. below.  

Cucurachi et al.56, ”A review of the ecological effects of radiofrequency electromagnetic fields 

(RF-EMF)” (p. 122):  

”Balmori (2005) monitored the variation of a population of white storks (Ciconia ciconia) in the 

vicinity of a GSM base station i.e. 900–1800 MHz with 217 Hz modulation) in search of  
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possible effects from the exposure. Total productivity within 200 m was on average 46% less than 

that found at a distance greater than 300 m from the emitting station. An analogous significant 

difference was found in the breeding success: in 40% more of the cases no new born chicks were 

found in the nest.  
…  
Amongst the more recent laboratory studies, evidence of an effect of RF-EMF on mortality and 

development of embryos was in all cases found at both high and low dosages. In all the five field 

studies found a significant effect of RF-EMF on breeding density, reproduction or species 

composition. Field observations give a closer representation of real-life exposure, thus RF-EMF, 

especially in the 900 MHz GSM band could be a certain factor influencing the ecology of birds.”  

Burlaka et al. (2013, p. 223):  

”In conclusion, the exposure of developing quail embryos in ovo to extremely low intensity RF 

EMR of GSM 900MHz during at least one hundred and fifty-eight hours discontinuously leads to 

the significantly increased rates of superoxide and nitrogen oxide generation in embryo cells. This 

was accompanied by a significantly increased level of lipid peroxidation, a depression of key 

antioxidant enzymes activity, and significantly, 2–3-fold, increased level of oxidative damage of 

DNA in embryo cells.” (Emphasis added.)  

Alfonso Balmori (2015), ”Anthropogenic radiofrequency electromagnetic fields as an emerging 

threat to wildlife orientation”57, p. 59:  

Low-voltage electricity current-generated electromagnetic field can produce a significantly 

negative effect on the breeding success of birds (Ciconia ciconia) nesting directly on electricity 

lines (Vaitkuvienė and Dagys, 2014) and these same results have been found in nests exposed 

to radiofrequency radiation near phone masts (Balmori, 2005).”  

Yakymenko et al. (2015, p. 194):  

”We could ascertain the signaling effects of moderate levels of free radicals from our experiments 

in quail embryos irradiated with the commercial cell phone. Thus, we were able to show that the 

prolonged exposures of embryos in ovo led to robust repression of their development (Tsybulin et 

al., 2013), which was concomitant with significant overproduction of superoxide radical and NO 
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radical, increased rates of lipid peroxidation and oxidative damage of DNA (Burlaka et al., 2013; 

Tsybulin et al., 2012).” (Emphasis added.)  

Shende et al. (2015) ”Electromagnetic Radiations: A Possible Impact on Population of 

House Sparrow (Passer Domesticus)”58 (p. 45):  

”By monthly monitoring in urban and rural area, it is found that the population of house sparrow 

is declining in the urban area, where cell phone towers are more as compared to the rural area 

in every season.”  

----  

An area of special attention in the scientif ic literature is comprised of investigations into the effect 

of radiofrequent electromagnetic radiation on birds' biologically determined orientation abilities.  

Birds are, like a range of other animals, cf. item 1.2.3.2. below, born with what can be described 

a form of a built-in, magnetically based compass, which implies that they will be able to f ind their 

way when migrating..  
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Reference can be made to, e.g. Alfonso Balmori (2015), ”Anthropogenic radiofrequency 

electromagnetic fields as an emerging threat to wildlife orientation,”59 (p. 58 – 59):  

”Radio frequency fields in the MHz range disrupt birds' orientation interfering directly with the 

primary processes of magnetoreception and therefore disable the avian compass as long as they 

are present (Wiltschko et al., 2014). Ritz et al. (2004 & 2009) reported the sensitivity for 

orientation of European robins (Erithacus rubecula) to radiofrequency magnetic fields. The 

orientation of migratory birds is disrupted when very weak high-frequency fields (broadband field 

of 0.1–10 MHz of 85 nT or a 1.315 MHz field of 480 nT) are added to the static geomagnetic field 

of 46.000 nT (Thalau et al., 2006). It was convincingly demonstrated that robins are unable to 

use their magnetic compass in the presence of urban electromagnetic radiofrequency noise in the 

frequency range of 2 kHz–5 MHz (Engels et al., 2014). Therefore, electrosmog scrambles birds' 

magnetic sense and this finding could inform policies written to protect the habitats of endangered 

species. (Emphasis added.)  

Balmori (2005), ”Possible Effects of Electromagnetic Fields from Phone Masts on a Population of 

White Stork (Ciconia ciconia),”60 (p. 115):  

”... The perception to the terrestrial magnetic field can be altered by the electromagnetic radiation 

from the antennae. The reports of carrier pigeons losing direction in the vicinity of cellsites are 

numerous, and more investigation is necessary. ...”  

The EU-based research project EKLIPSE published a report by Malkemper et al. (2018) titled ”The 

impacts of artificial ElectromagneticRadiation on wildlife (flora and fauna).Current knowledge 

overview: a background document to the web conference,” in which it is, e.g. stated (p. 15):  
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”...It is established that the magnetic compass of migratory birds can be disrupted by the weak 

RF background in larger cities (nT-intensities) but it is currently unclear which exact frequencies 

are most effective. ...”  

Regarding this effect further reference can be made to Engels et al (2014), ”Anthropogenic 

electromagnetic noise disrupts magnetic compass orientation in a migratory bird”61, p. 353 

(abstract):  

”...Here we show that migratory birds are unable to use their magnetic compass in the presence 

of urban electromagnetic noise. When European robins, Erithacus rubecula, were exposed to the 

background electromagnetic noise present in unscreened wooden huts at the University of 

Oldenburg campus, they could not orient using their magnetic compass. Their magnetic 

orientation capabilities reappeared in electrically grounded, aluminium-screened huts, which 

attenuated electromagnetic noise in the frequency range from 50kHz to 5MHz by approximately 

two orders of magnitude. When the grounding was removed or when broadband electromagnetic 

noise was deliberately generated inside the screened and grounded huts, the birds again lost their 

magnetic orientation capabilities. The disruptive effect of radiofrequency electromagnetic fields is 

not confined to a narrow frequency band and birds tested far from sources of electromagnetic 

noise required no screening to orient with their magnetic compass. These fully double-blinded 

tests document a reproducible effect of anthropogenic electromagnetic noise on the behaviour of 

an intact vertebrate.” (Emphasis added)  
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1.2.3.1.1. Subject conclusion.  

As is the case in relation to health damages and risk thereof for humans, it appears highly 

scientif ically well documented that radiofrequent electromagnetic radiation, including that which 

remains within the (Danish) authorities' guidelines, is and can be damaging to the health of birds 

and (in extenso) their habitats.  

Birds have a special trait that is their ability to orientate themselves partially based on an 

interaction with the Earth's naturally occurring magnetic f ield. Radiofrequent electromagnetic 

radiation's effect on birds' biologically determined abilities to orientate themselves can lead to the 

destruction of a species, including inside specially designated protected habitats. Particular to this 

issue, however, it must be highlighted that, for the time being, this does not seem to relate to 

5G-frequencies, etc., though it could be the case. It appears that at the present time studies on 

this only show that birds’ biologically determined sense of orientation is negatively affected by 

radiofrequent electromagnetic radiation.  

1.2.3.2. Other animals.  
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Pertaining to insects, reference can be made to, e.g. Alfonso Balmori, ”Anthropogenic 

radiofrequency electromagnetic fields as an emerging threat to wildlife orientation,”62 (2015,  p. 

59):  

”As with birds, radio frequency magnetic fields disrupt magnetoreception in insects. The 

geomagnetic field reception in American cockroach is sensitive to weak radio frequency field 

causing a disruptive effect (Vacha et al., 2009), so these authors suggest that electromagnetic 

smog will have to be taken more seriously in animal magnetoreception experiments. In an 

experimentally-generated electromagnetic field of about 1 V/m with a realistic (and even lower) 

power intensity similar to those surrounding communication masts, the results and observations 

suggest that GSM (Global System for Mobile communications) 900 MHz radiation might have a 

severe impact on the nerve cells of exposed ants, especially affecting the visual and olfactory 

memory, causing the loss of their ability to use visual cues and suggesting that electromagnetic 

radiation may have an impact on the orientation behaviour and navigation of animals that use 

magnetic fields to find their way (Cammaerts et al., 2012, 2014). Honeybees are sensitive to 

pulsed electromagnetic fields generated by mobile phones and observable changes in the bee 

behaviour could be one explanation for the loss of colonies (Favre, 2011). Magnetoreception 

system in Monarch butterfly orientation (Guerra et al., 2014) may be also suffering interference 

with anthropogenic radio frequency magnetic fields and this, together with other factors (Brower 

et al., 2012), may be a cause of their population decline.” (Emphasis added.)  

Correspondingly, in Cucurachi et al. (2012, p. 116)63:  

”Information was collected from 113 studies from original peer-reviewed publications or from 

relevant existing reviews… The majority of the studies were conducted in a laboratory setting on 

birds (embryos or eggs), small rodents and plants. In 65% of the studies, ecological effects of 

RF-EMF (50% of the animal studies and about 75% of the plant studies) were found both at high 

as well as at low dosages. ...”  

Ibid. (p. 122 – 123):  

”It has been demonstrated that insects can sense magnetic fields as a means for navigation and 

orientation (Abraçado et al., 2005; Kirschvink et al., 2001; Liedvogel and Mouritsen,  
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2010; Wajnberg et al., 2010; Winklhofer, 2010). Magneto-reception has been associated with the 

use of ferromagnetic iron oxide particles embedded in tissue or through pairs of molecules with 

unpaired electrons (known as radical pairs) that are associated with a light sensitive photoreceptor 

(Ritz et al., 2002; Knight, 2009; Vácha et al. 2009). The exposure to RF-EMF might disrupt this 

magneto-reception mechanism, which could in turn affect the survival of insects. The most 

commonly studied species are the honey bee (A. mellifera) and the fruit fly (Drosophila 

melanogaster).”  

And (p. 129):  
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”The studies analysing the effects of RF-EMF on fruit flies found in all cases a significant effect. 

Results of one study show an increased reproductive success after exposure. The remaining 

studies, which were conducted by the same research institute in Greece, found in all cases a 

significant depression of growth and reproduction at both 900 and 1800 MHz. Two studies on the 

American cockroach and a species of ant analysed the effects of exposure to RF-EMF on the 

magneto-reception and orientation of the insects. The behaviour of target systems was disrupted 

by the exposure to RF-EMF.”  

Also (p. 136, conclusions):  

”...The effects of RF-EMF on different biological groups were investigated. With reference to the 

groups under investigations in the selected studies (i.e. birds, honeybees, mammals, plants, 

Drosophila and others) there is ecologically relevant evidence that the RF-EMF caused an effect 

in about 50% of the animal studies and about 90% of the plant studies. ...”  

----  

Kumar et al. (2011), ”Exposure to cell phone radiations produces biochemical changes in worker 

honey bees”64 (abstract, results and discussion):  

”The present study was carried out to find the effect of cell phone radiations on various 

biomolecules in the adult workers of Apis mellifera L. The results of the treated adults were 

analyzed and compared with the control. Radiation from the cell phone influences honey bees’ 

behavior and physiology. There was reduced motor activity of the worker bees on the comb 

initially, followed by en masse migration and movement toward “talk mode” cell phone. The initial 

quiet period was characterized by rise in concentration of biomolecules including proteins, 

carbohydrates and lipids, perhaps due to stimulation of body mechanism to fight the stressful 

condition created by the radiations.  
At later stages of exposure, there was a slight decline in the concentration of biomolecules 

probably because the body had adapted to the stimulus.  
…  
Very little work has been done on biochemical, metabolic and physiological influences of cell phone 

radiations pertaining to health risk in man.[8] Therefore, the present investigations on the 

influence of cell phone radiations on some biochemical and physiological aspects of honeybee 

biology were undertaken. That the behavior of honeybee is altered to some extent by high or low 

energy fields or electromagnetic radiations has been known for quite some time.[9]  
During the present investigation, it was observed that there was an increase in concentration of 

total carbohydrates in the bees exposed to cell phone radiation for 10 min as compared to 

unexposed or control bees. Increasing the exposure time to 20 min resulted in further increase in 

the concentration, while an exposure of 40 min had a reverse effect and there was a decline in 

carbohydrate concentration, though it was still higher as compared to control. Hemolymph 

glycogen and glucose content also showed the same trend, i.e., there was increase in content up 

to 20 min exposure after which there was a slight decline in the concentration which  
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remained more than the control. Sharma[10] had also reported increase in glycogen and 

glucose levels in the exposed pupa of A. mellifera.  
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Lipids are the major energy reserves of insects. Certain lipid classes are structure components of 

membranes while others are raw materials for a variety of hormones and pheromones. Estimation 

of total lipids and cholesterol during the present study showed that the trend was similar to that 

of carbohydrates. After an initial increase in concentration at the 10 and 20 min exposure period, 

a decline was observed in the concentration of total lipids and cholesterol at 40 min exposure.  
It was interesting to note that during the present study as the exposure time increased, it 

appeared that the bees having assessed the source of the disturbance decided to move and a 

large scale movement of the workers toward the talk-mode (not toward the listening mobile) was 

observed. Also, the bees became slightly aggressive and started beating their wings in agitation. 

This mobility of the bees could be responsible for increase utilization of energy sources and 

consequent decrease in concentration of carbohydrates and lipids in the 40 min exposed sample.” 

(Emphasis added.)  

----  

Margaritis et al. (2014), ”Drosophila oogenesis as a bio-marker responding to EMF sources,”65
 

(p. 165, abstract):  

”A total of 280 different experiments were performed using newly emerged flies exposed for short 

time daily for 3–7 d to various EMF sources including: GSM 900/1800 MHz mobile phone, 1880–

1900 MHz DECT wireless base, DECT wireless handset, mobile phone-DECT handset combination, 

2.44 GHz wireless network (Wi-Fi), 2.44 GHz blue tooth, 92.8 MHz FM generator, 27.15 MHz baby 

monitor, 900 MHz CW RF generator and microwave oven’s 2.44 GHz RF and magnetic field 

components.  
…  
All EMF sources used created statistically significant effects regarding fecundity and cell death 

apoptosis induction, even at very low intensity levels (0.3 V/m blue tooth radiation), well below 

ICNIRP’s guidelines, suggesting that Drosophila oogenesis system is suitable to be used as a 

biomarker for exploring potential EMF bioactivity. Also, there is no linear cumulative effect when 

increasing the duration of exposure or using one EMF source after the other (i.e. mobile phone 

and DECT handset) at the specific conditions used. ...”  

The study was carried out on fruit f lies, and on the strength of the f indings it was recommended 

that this insect be used in future as a biological marker in examinations of the effects of 

radiofrequent electromagnetic radiation.  

As is stated, cell death occurred even at very low intensities of radiation, as far down as 0,3 

V/m from Blue Tooth-products.  

The investigation shows that equipment which lies inside the ICNIRP recommended limits (e.g. 

61 V/m for equipment within a frequency range of 2 – 300 GHz), cf. also item 2.1 below, must 

be expected to be highly damaging to insects.  

Some insects are encompassed by the protection of the EU directive on the conservation of 

natural habitats and of wild fauna and f lora, cf. item 2.3.3. below.  

Add to this the fact that birds that live on insects will likewise have their habitats destroyed. For 

the contents of the EU directive on the conservation of wild birds cf. item 2.3.2. below.  

----  
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Cammaerts and Johansson (2014), ”Ants can be used as bio-indicators to reveal biological 

effects of electromagnetic waves from some wireless apparatus,”66 (p. 286, item 3):  

”All radiating sources tested in this study on the ants demonstrated clear and statistically 

significant effects. It was already known that a mobile phone in standby mode affects living 

organisms (e.g. see Cammaerts et al.,2011; Favre, 2011; Panagopoulos et al., 2004; Sharma 

and Kumar, 2010). In this study, we showed that a common mobile phone has an effect while in 

standby mode and even in off-condition. Of course, when activated, the effect of a mobile phone 

is stronger. Without its battery, such a phone has no longer an effect. Our ants demonstrated that 

a modern smartphone and even more so a DECT phone do affect living organisms. Furthermore, 

the electromagnetic waves generated by a WiFi router impact our ants and such an effect 

increases during the course of the exposure time. Persons working in rooms provided with wireless 

equipment should note this result. A modern personal computer also generates electromagnetic 

waves. This is due to the PC WiFi function, which is automatically activated. Based on these 

results, we advice users to deactivate the WiFi function of their PC as long as they do not use it. 

This can also be deduced from the study related in 

http://bigbrouser.blog.lemonde.fr/2011/12/01/microonde-le-wi-fi-tueur-de spermatozoı¨des/.” 

(Emphasis added.)  

----  

Especially regarding pollinators reference must be made to Lázaro et al. (2016), ”Electromagnetic 

radiation of mobile telecommunication antennas affects the abundance and composition of wild 

pollinators,”67 (p. 322, conclusion):  

”Electromagnetic radiation from telecommunication antennas affected the abundance and 

composition of wild pollinators in natural habitats....Pollinators and their host plants constitute 

pollination networks. Although the architecture of these mutualistic networks can increase the 

capacity of pollinator populations to persist under harsh conditions, once a tipping point in human-

induced environmental change is reached, pollinator populations may collapse simultaneously 

(Lever et al. 2014). Therefore, these changes in the composition of pollinator communities 

associated with electromagnetic smog may have important ecological and economic impacts on 

the pollination service that could significantly affect the maintenance of wild plant diversity, crop 

production and human welfare.”  

This study thus shows a connection between radiation from mobile masts and the number of 

(f lying) insects.  

The composition of pollinators must be seen as an important ecological element for the 

production of crops, human welfare, and biodiversity in general.  

----  

Vilic et al. (2017), ”Effects of short-term exposure to mobile phone radiofrequency (900 MHz) 

on the oxidative response and genotoxicity in honey bee larvae,”68 (p. 430, abstract):  
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”Exposure of different animal species to radiofrequency electromagnetic fields (RF -EMF) could 

cause various biological effects such as oxidative stress, genotoxic effects and dysfunction of the 

immune system. However, there are a lack of results on oxidative stress response and genotoxicity 

in the honey bee (Apis mellifera) after exposure to RF-EMF. This study was performed to 

investigate the effects of exposure to RF-EMF on the activity of catalase, superoxide dismutase, 

glutathione S-transferase, lipid peroxidation level and DNA damage in  
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honey bee larvae. Honey bee larvae were exposed to RF-EMF at 900 Mhz and field levels of 10, 

23, 41 and 120 V m−1 for 2 h. At a field level of 23 V m−1 the effect of 80% AM 1 kHz sinusoidal 

and 217 Hz modulation was investigated as well. Catalase activity and the lipid peroxidation level 

decreased significantly in the honey bee larvae exposed to the unmodulated field at 10 V m−1 

compared to the control. Superoxide dismutase and glutathione S transferase activity in the honey 

bee larvae exposed to unmodulated fields were not statistically different compared to the control. 

DNA damage increased significantly in honey bee larvae exposed to modulated (80% AM 1 kHz 

sinus) field at 23 V m−1 compared to the control and all other exposure groups. These results 

suggest that RF-EMF effects in honey bee larvae appeared only after exposure to a certain EMF 

conditions. The increase of the field level did not cause a linear dose-response in any of the 

measured parameters. Modulated RF-EMF produced more negative effects than the corresponding 

unmodulated field. Although honey bees in nature would not be exposed to such high field levels 

as used in our experiments, our results show the need for further intensive research in all stages 

of honey bee development.” (Emphasis added)  

Ibid. (p. 437, conclusion):  

”In conclusion, the results of our study showed that effects of RF-EMF at 900 MHz in honey bee 

larvae appeared only after exposure to the certain EMF conditions. RF-EMF modulated at 1 kHz 

showed an increase of DNA damage, while unmodulated RF-EMF produced alteration in catalase 

activity and lipid peroxidation at the lowest field level of 10 V m−1. Evidently, the increase of the 

field level did not cause a linear dose-response relationship in any of the measured parameters. 

Although honey bees in nature would not be exposed to such high field levels as used in our 

experiments, our results show the need for further intensive research in all stages of honey bee 

development, as well as the intensive research on the possible existence of a “window” effect 

under natural conditions during the annual cycling of bees.”  

----  

Thielens et al. (2018), ”Exposure of Insects to Radio-Frequency Electromagnetic Fields from 2 to 

120 GHz,” (p. 9, conclusion, script version):  

”The insects show a maximum in absorbed radio frequency power at wavelengths that are 

comparable to their body size. They show a general increase in absorbed radio-frequency power 

above 6 GHz (until the frequencies where the wavelengths are comparable to their body size), 

which indicates that if the used power densities do not decrease, but shift (partly) to higher 

frequencies, the absorption in the studied insects will increase as well. A shift of 10% of the 

incident power density to frequencies above 6 GHz would lead to an increase in absorbed power 



   

 

  78 

 

between 3–370%. This could lead to changes in insect behaviour, physiology, and morphology 

over time due to an increase in body temperatures, from dielectric heating. The studied insects 

that are smaller than 1 cm show a peak in absorption at frequencies (above 6 GHz), which are 

currently not often used for telecommunication, but are planned to be used in the next generation 

of wireless telecommunication systems. At frequencies above the peak frequency (smaller 

wavelengths) the absorbed power decreases slightly.”  

As can be seen, this study also pertains to frequencies above 6 GHz, which will be employed 

with the use of 5G.  

----  

Studies regarding radiofrequent electromagnetic radiation's effect on bats69 have been done in, 

e.g. Nicholls and Racey (2009), ”The Aversive Effect of Electromagnetic Radiation on Foraging  
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Bats—A Possible Means of Discouraging Bats from Approaching Wind Turbines,” in which it is 

e.g. found that (p. 1, abstract):  

”Large numbers of bats are killed by collisions with wind turbines and there is at present no 

accepted method of reducing or preventing this mortality. Following our demonstration that bat 

activity is reduced in the vicinity of large air traffic control and weather radars, we tested the 

hypothesis that an electromagnetic signal from a small portable radar can act as a deterrent to 

foraging bats. From June to September 2007 bat activity was compared at 20 foraging sites in 

northeast Scotland during experimental trials (radar switched on) and control trials (no radar 

signal). Starting 45 minutes after sunset, bat activity was recorded for a period of 30 minutes 

during each trial and the order of trials were alternated between nights. From July to September 

2008 aerial insects at 16 of these sites were sampled using two miniature light-suction traps. At 

each site one of the traps was exposed to a radar signal and the other functioned as a control. 

Bat activity and foraging effort per unit time were significantly reduced during experimental trials 

when the radar antenna was fixed to produce a unidirectional signal  therefore maximising 

exposure of foraging bats to the radar beam. However, although bat activity was significantly 

reduced during such trials, the radar had no significant effect on the abundance of insects captured 

by the traps.” (Emphasis added.)  

Correspondingly, in “Electromagnetic pollution from phone masts. Effects on wildlife,”70 (p. 4):  

“Electromagnetic radiation can exert an aversive behavioral response in bats. Bat activity is 

significantly reduced in habitats exposed to an electromagnetic field strength greater than 2 V/m 

[73]. During a study in a free-tailed bat colony (Tadarida teniotis) the number of bats decreased 

when several phone masts were placed 80m from the colony [74].”  

Regarding toads, reference can e.g. be made to Alfonso Balmori (2010), ”Mobile Phone Mast 

Effects on Common Frog (Rana temporaria) Tadpoles: The City Turned into a Laboratory,”71 (p. 

35):  
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”...Most prevailing hypotheses suggest that a field acts to directionally guide the growth and 

migration of some embryonic cells (Hotary and Robinson, 1992).  
Strong magnetic fields (1.74–16.7T) disrupt cell division of exposed frog eggs (Xenopus laevis) 

(Denegre et al., 1998). Valles (2002) proposed a model to explain their influence. Several 

studies on effects of electromagnetic fields on amphibians have been conducted in laboratories. 

When amphibian eggs and embryos of Ambystoma maculatum and Rana sylvatica were exposed 

to high magnetic fields (6.3 103 G), a brief treatment of early embryos produced several types 

of abnormalities, incuding microcephaly, retarded (abnormal) growth, edema, and scoliosis 

(Levengood, 1969).   
Adult newts (Notophthalmus viridescens) exposed to a pulsed electromagnetic field (1 T and 0.15 

V/m, approx.) for the first 30 days post forelimbs were amputated and produced more 

abnormalities in their skeletal patterns than the native limbs or the normal regenerates. Twelve 

percent exhibited unique abnormalities not observed in either the native or regenerate limb 

population. These forelimbs demonstrated one or more of the following gross defects: acheiria 

(lack of carpus and digits), aphalangia, or oligodactylia (loss of digits) as well as carpal bone and 

long bone (radius and ulna) abnormalities (Landesman and Douglas, 1990).  
Exposed frog tadpoles (Rana temporaria) developed under electromagnetic field (50Hz, 260A/m) 

show an increase in mortality. Exposed tadpoles developed more slowly and less synchronously 

than control tadpoles and remained at the early stages for longer. Tadpoles developed allergies 

and EMF caused changes in their blood counts (Grefner et al., 1998). These results are consistent 

with the observations of this work.  
Deformities and disappearance of amphibians and other organisms is part of the global 

biodiversity crisis (Blaustein and Johnson, 2003). Some authors consider that the  
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electromagnetic pollution is destroying nature (Warnke, 2007; Firstenberg, 1997). Balmori 

(2006) proposed that electromagnetic pollution (in the microwave and radiofrequency range) 

along with other environmental factors is a possible cause for decline and deformations of some 

wild amphibian populations exposed. The results of this experiment conducted in a real situation 

in the city of Valladolid (Spain) indicate that the tadpoles that live near such facilities, exposed 

to relatively low levels of environmental electromagnetic fields (1.8–3.5V/m) may suffer adverse 

effects (low coordination of movements, asynchronous growth, and high mortality), and this 

may be a cause (together with other environmental factors) of decline of amphibian 

populations.” (Emphasis added.)  

The study has thus been carried out on what is perhaps the most common frog in Denmark, the 

”butsnudet frø” (Rana temporaria). The animal has been entered into Annex II of the EU directive 

on the conservation of natural habitats and of wild fauna and f lora, and is thus protected by 

special rules of conservation, cf. item 2.3.3. below.  

The investigation points out that aside from an indication of mutations and a long line of health 

damage to toads, the electromagnetic pollution from even relatively weak electromagnetic f ields, 

which the environment is being exposed to, is a possible cause (along with other environmental 

factors) for the loss of reptilian populations.  

On mice, reference can be made to, e.g. the following, in addition to the other articles 

mentioned in this legal opinion:  
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Magras and Xenos (1997), ”RF Radiation–Induced Changes in the Prenatal Development of 

Mice” (p. 455):  

”The possible effects of radiofrequency (RF) radiation on prenatal development has been 

investigated in mice. This study consisted of RF level measurements and in vivo experiments at 

several places around an ‘‘antenna park.’’ At these locations RF power densities between 168 

nW/cm2 and 1053 nW/cm2 were measured. Twelve pairs of mice, divided in two groups, were 

placed in locations of different power densities and were repeatedly mated five times. One 

hundred eighteen newborns were collected. They were measured, weighed, and examined macro- 

and microscopically. A progressive decrease in the number of newborns per dam was observed, 

which ended in irreversible infertility. The prenatal development of the newborns, however, 

evaluated by the crown-rump length, the body weight, and the number of the lumbar, sacral, and 

coccygeal vertebrae, was improved.” (Emphasis added.)  

The mechanism for the observed sterility of mice is explained in this manner in Shahin et al. 

(2017), ”Mobile phone (1800 MHz) radiation impairs female reproduction in mice, Mus musculus, 

through stress induced inhibition of ovarian anduterine activity,” (p. 41, abstract):  

”Present study investigated the long-term effects of mobile phone (1800 MHz) radiation in stand-

by, dialing and receiving modes on the female reproductive function (ovarian and uterine histo-

architecture, andsteroidogenesis) and stress responses (oxidative and nitrosative stress). We 

observed that mobile phone radiation induces significant elevation in ROS, NO, lipid peroxidation, 

total carbonyl content and serumcorticosterone coupled with significant decrease in antioxidant 

enzymes in hypothalamus, ovary anduterus of mice. Compared to control group, exposed mice 

exhibited reduced number of developing and mature follicles as well as corpus lutea. Significantly 

decreased serum levels of pituitary gonadotrophins(LH, FSH), sex steroids (E2 and P4) and 

expression of SF-1, StAR, P-450scc, 3 -HSD, 17 -HSD, cytochrome P-450 aromatase, ER- and ER- 

were observed in all the exposed groups of mice, compared to control. These findings suggest 

that mobile phone radiation induces oxidative and nitrosative stress, which affects the 

reproductive performance of female mice.” (Emphasis added.)  

Further, ibid. (p. 57):  

”...Mobile phone radiation may result in ovarian and uterine dysfunction by increasing ROS and  
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RNS production and disturbing antioxidant status. Oxidative and nitrosative stress created at the 

hypothalamus and peripheral level (ovary and uterus) as a consequence of long-term mobile 

phone exposure may severely reduce both steroidogenesis and folliculogenesis in the ovary as 

well as the structural and functional status of the uterus. These results led us to conclude that 

chronic exposure to long-term mobile phone radiation may severely affect the ovarian and uterine 

activity of female mice and thus may lead to infertility. ...”  

1.2.3.2.1. Subject conclusion.  

It appears to be scientif ically well documented that radiofrequent electromagnetic radiation, also 

within the limits set by (Danish) authorities, are and can be damaging to the health of insects.  

Add to this that because of the special condition that insects’ abilities to orientate are partially 

based on interaction with naturally occurring f ields in, e.g. the f lowers to be pollinated, 
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radiofrequent electromagnetic radiation's effect on the biologically determined abilities to 

orientate can be devastating for the preservation of the species.  

Further, the disappearance of insects from an area can have vital importance for insectivorous 

birds' abilities to survive as a species.  

1.2.4. Further regarding habitats and plants.  

Part of the research mentioned in item 1.2.3. above relates to habitats, as it pertains to studies 

on the effects of radiation on animals in the areas in which they nest, hunt, etc.  

To this can be added scientif ic investigations on radiofrequent electromagnetic radiation on 

plants, including trees:  

Magone (1996), ”The effect of electromagnetic radiation from the Skrunda Radio Location 

Station on Spirodela polyrhiza (L.) Schleiden cultures,”72 (p. 75, abstract):  

”The effect of electromagnetic radiation from the Skrunda Radio Location Station was studied on 

the vegetative growth and morphology of the duckweed Spirodela polyrhiza (L.) Schleiden plant 

in the next generation. The impact of plant development stage and length of the exposure period 

were examined. The effect of short-term (5-day) exposures of Spirodela cultures depended on 

the stage of development at the time of exposure. Generally, the vegetative reproduction rate 

was accelerated in the first 20 days after the end of exposure. Exposure of plants just beginning 

formation lowered the vegetative growth rate. Eighty-eight hour exposure caused the appearance 

of some abnormal individuals after 30 days of growth. At 55 days, various morphological and 

developmental abnormalities appeared in 6–10 daughter plants from 10 exposed mother plants, 

compared with 0.1 plants per 10 in the control condition. Plants developed completely to daughter 

fronds under exposure from the electromagnetic field had a shorter life-span (67 days compared 

to 87 days in the control) and fewer subsequent daughters (total eight compared to 10 in the 

control group).” (Emphasis added.)  

----  

Katie Haggerty (2010), ”Adverse Influence of Radio Frequency Background on Trembling Aspen 

Seedlings: Preliminary Observations,”73 (p. ):  

 
72 

Published in 1996 in the scientific journal “Science of The Total Environment,” vol. 180, no. 1, pp. 75 – 

80. 73 Published in 2010 in the scientific journal “International Journal of Forestry Research,” article ID 

836278. 
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”The results of this preliminary experiment indicate that the RF background may be adversely 

affecting leaf and shoot growth and inhibiting fall production of anthocyanins associated with leaf 

senescence in trembling aspen seedlings. These effects suggest that exposure to the RF 

background may be an underlying factor in the recent rapid decline of aspen populations. Further 

studies are underway to test this hypothesis in a more rigorous way.”  

----  
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Waldman et al. (2016), ”Radiofrequency radiation injures trees around mobile phone base 

stations,” (p. 554 – 555, abstract):  

”...detailed long-term (2006–2015) field monitoring study was performed in the cities of Bamberg 

and Hallstadt (Germany). During monitoring, observations and photographic recordings of unusual 

or unexplainable tree damage were taken, alongside the measurement of electromagnetic 

radiation. In 2015 measurements of RF-EMF (Radiofrequency Electromagnetic Fields) were carried 

out. A polygon spanning both cities was chosen as the study site, where 144 measurements of 

the radiofrequency of electromagnetic fields were taken at a height of 1.5 m in streets and parks 

at different locations.  
...  
The measurements of all trees revealed significant differences between the damaged side facing 

a phone mast and the opposite side, as well as differences between the exposed side of  damaged 

trees and all other groups of trees in both sides. Thus, we found that side differences in measured 

values of power flux density corresponded to side differences in damage. The 30 selected trees in 

low radiation areas (no visual contact to any phonemast and power flux density under 50 μW/m2) 

showed no damage. Statistical analysis demonstrated that electromagnetic radiation from mobile 

phone masts is harmful for trees. These results are consistent with the fact that damage afflicted 

on trees by mobile phone towers usually start on one side, extending to the whole tree over time.” 

(Emphasis added.)  

----  

Malka Halgamuge (2017), ”Review: Weak radiofrequency radiation exposure from mobile phone 

radiation on plants”74, p. 213 (abstract):  

”Subject and methods: In this study, we performed an analysis of the data extracted from the 45 

peer-reviewed scientific publications (1996–2016) describing 169 experimental observations to 

detect the physiological and morphological changes in plants due to the non thermal RF-EMF 

effects from mobile phone radiation. Twenty-nine different species of plants were considered in 

this work. Results: Our analysis demonstrates that the data from a substantial amount of the 

studies on RF-EMFs from mobile phones show physiological and/or morphological effects (89.9%, 

p < 0.001). Additionally, our analysis of the results from these reported studies demonstrates 

that the maize, roselle, pea, fenugreek, duckweeds, tomato, onions and mungbean plants seem 

to be very sensitive to RF-EMFs. Our findings also suggest that plants seem to be more responsive 

to certain frequencies, especially the frequencies between (i) 800 and 1500 MHz (p < 0.0001), 

(ii) 1500 and 2400 MHz (p < 0.0001) and (iii) 350075 and 8000 MHz (p = 0.0161).” (Emphasis 

added.)  

1.2.4.1. Subject conclusion.  

 
74 

Published in 2017 in the scientific journal “Electromagnetic Biology AND Medicine,” vol. 36, no. 2, pp. 213 – 

235. 75 3.5 GHz is among the frequencies which, according to the Danish Energy Agency, will be reserved for the 5G 

system, cf. their action plan of February 2019 regarding 5G: https://ens.dk/sites/ens.dk/files/Tele/5g 

handlingsplan_for_danmark.pdf, p. 10. 
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It seems scientif ically well documented that radiofrequent electromagnetic radiation, also within 

the limits set by (Danish) authorities, is and can be damaging to plants.  

In addition, the disappearance of plants from an area can have vital importance for the 

survivability of birds and insects as species.  

1.3. Overall subject conclusion.  

It is my belief that the scientif ic research materials analysed above document a clear and 

substantial causal link between the exposure of humans and animals to radiofrequent 

electromagnetic radiation on the one hand, and a range of damaging effects as well as possible 

damaging effects on both groups, including life threatening consequence, on the other hand.  

Additionally, there is a well supported causal link regarding damage done to plants. 

This is also true below the current limits, cf. also item 2.1. below.  
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2. The law.  

2.1. Limits used in Denmark for exposure to radiofrequent electromagnetic radiation.  

The Danish Health Authority uses limits as recommended in 199876 (affirmed in 200977) by the 

ICNIRP (International Commission on Non-Ionizing Radiation Protection). Further, a SAR-limit of 

2 W/kg for manufacturers of wireless equipment is used. These limits will likewise be employed 

in relation to 5G78. A special limit for full body radiation is set at an average of 0,08 W/kg.  

The limits are based on thermal heating and similar short and immediate effects, whilst much 

reseach as mentioned in item 1.2 above, documents that radiofrequent electromagnetic radiation 

is harmful regardless of thermal heating79, and still more research f inds harmful effects likely. 

The ICNIRP guidelines state (p. 496):  

”BASIS FOR LIMITING EXPOSURE  
These guidelines for limiting exposure have been developed following a thorough review of all 

published scientific literature. The criteria applied in the course of the review were designed to 

evaluate the credibility of the various reported findings (Repacholi and Stolwijk 1991; Repacholi 

and Cardis 1997); only established effects were used as the basis for the proposed exposure 

restrictions. Induction of cancer from long-term EMF exposure was not considered to be 

established, and so these guidelines are based on short-term, immediate health effects such as 

stimulation of peripheral nerves and muscles, shocks and burns caused by touching conducting 

objects, and elevated tissue temperatures resulting from absorption of energy during exposure to 

EMF. In the case of potential long-term effects of exposure, such as an increased risk of cancer, 

ICNIRP concluded that available data are insufficient to provide a basis for setting exposure 

restrictions, although epidemiological research has provided suggestive, but unconvincing, 

evidence of an association between possible carcinogenic effects and exposure at levels of 50/60 

Hz magnetic flux densities substantially lower than those recommended in these guidelines....” 

(Emphasis added.)  

Regarding 5G, the Danish Health Authority states the following on its homepage:  

”...Overall, the Danish Health Authority finds, that there is no reason to be concerned that there 

should be a health risk linked to 5G. Measurements show that the total radiation from mobile 

phones, wifi and other apparatus which today emits non-ionised radiation is weak and far below 

the limits for what is damaging to your health. Based on the accessible knowledge, we have no 

reason to believe that 5G will change that.  
In the legislation on radio equipment there are rules that radio equipment must be constructed 

to ensure human health. This means that antennas etc. for 5G must follow the same common 

European limits as all other present equipment for telecommunication.”  

In the comparison between the research mentioned above in item 1.2. and the limits used by 

the Danish Health Authority, the following schematic has been employed80:  
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“ICNIRP guidelines for limiting exposure to time-varying electric, magnetic and electromagnetic fields (up to 300 

Ghz),” published in 1998 in the scientific journal “Health Physics,” no. 74, pp. 494 – 522.  
77 “ICNIRP statement on the 'guidelines for limiting exposure to time-varying electric, magnetic and electromagnetic 

fields (up to 300 Ghz),’” published in 2009 in the scientific journal “Health Physics,” no. 97, pp. 257 – 258. 78 Cf. the 
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Minister of Energy, Utilities and Climate's April 1st 2019 reply to question 226 of the corresponding parliamentary 

committee, as well as the Danish Health Authority's webpage:  

https://www.sst.dk/da/straalebeskyttelse/mobiltelefoni,-traadloese-netvaerk-med-mere/5g  
79 See, e.g. Philips et al., 2009, p. 83, with references to two studies.  
80 The source is the Council for Health Safe Telecommunications. 
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A range of above mentioned research results in items 1.2 – 1.4 document that radiation below 

the current limits can damage the health of humans and/or animals, e.g.:  

Balmori and Hallberg, 2007, p. 145 – 146.  
Blank and Goodman, 2011, p. 413.  
Jing et al., 2012, p. 64.  
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REFLEX-studies p. 109 and 223.  
Yakymenko et al., 2015, p. 186.  
Lerchl et al., 2015, p. 585.  
Falcioni et al., 2018, p. 499.  
Russell, 2018, p. 485.  
Neufeld and Kuster, 2018, p. 711.  

Add to this the number of studies conducted on commercially available products, including the 

following from items 1.2 – 1.4 above:  

D'Silva et al., 2017, p. 6. 
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Panagopoulos 2019, p. 55 (left column, bottom).  

----  

As of September 1st 2018, 244 scientists from over 40 countries, who together have published 

more than 2,000 scientif ic research articles on electromagnetic f ields, have signed an appeal to 

the UN and WHO encouraging the establishment of better protection of human (and animal) health 

in relation to the use of electromagnetic installations such as 5G.81 These 244 scientists have 

stated their belief, under the heading ”Inadequate non-ionizing EMF international guidelines” as:  

”The various agencies setting safety standards have failed to impose sufficient guidelines to 

protect the general public, particularly children who are more vulnerable to the effects of EMF. 

...  
It is our opinion that, because the ICNIRP guidelines do not cover long-term exposure and low 

intensity effects, they are insufficient to protect public health. ”  

The ”...belief...” of these 244 scientists is ref lected in item 1.2 above, in the mentioned scientif ic 

literature.  

----  

Pall (2018) concluded e.g. the following in his review of the ICNIRP guidelines:  

”Each of these reviews, typically cite from 5 to over 100 primary literature citations, each showing 

that non-thermal EMF exposures produce the effect under which they are listed. It follows from 

this, that there are not only 11 or more reviews documenting each of these effects, but there is 

also a massive primary literature documenting these effects as well. It follows from this that the 

ICNIRP, FCC and International Safety Guidelines, which are entirely based only on thermal effects 

are inadequate and there have been petitions and other statements of international groups of 

scientists expressing great concern about this. It follows that the ICNIRP, FCC and International 

safety guidelines are completely unscientific and cannot be relied upon to protect our safety.” 

(Emphasis added.)  

----  

In resolution 1815 of 2011, cf. item 8.1.2., the Council of Europe recommended that its 

member states:  
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”8.1.2. reconsider the scientific basis for the present standards on exposure to electromagnetic 

fields set by the International Commission on Non-Ionising Radiation Protection, which have 

serious limitations, and apply ALARA 82 principles, covering both thermal effects and the athermic 

or biological effects of electromagnetic emissions or radiation;”  

 
81 

Cf. https://emfscientist.org/index.php/emf-scientist-appeal  
82 As Low As Reasonably Achievable. 
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2.2. Legal protection of humans (human rights).  

2.2.1. The European Convention on Human Rights (ECHR).  

The convention was incorporated directly into Danish law by the adoption of law no. 285 of 1992, 

and is thus part of ”regular” national law, which can be invoked directly before Danish courts.  

In addition, the jurisprudence of the Danish Supreme Court is such that other rules are 

”interpreted in light of” the convention and its case law.  

----  

It is a general principle of interpretation in the use of the articles in the convention that they must 

be interpreted in such a way that the rights contained therein are practical and effective, cf. e.g. 

Grand Chamber judgment of September 27th 1995 in the case of McCann et al. v. United Kingdom, 

paragraph 146:  

”146. The Court’s approach to the interpretation of Article 2 (art. 2) must be guided by the fact 

that the object and purpose of the Convention as an instrument for the protection of individual 

human beings requires that its provisions be interpreted and applied so as to make its safeguards 

practical and effective (see, inter alia, the Soering v. the United Kingdom judgment of 7 July 1989, 

Series A no. 161, p. 34, para. 87, and the Loizidou v. Turkey (Preliminary Objections) judgment 

of 23 March 1995, Series A no. 310, p. 27, para. 72).”  

2.2.1.1. Art. 2 – the right to life and the positive obligations of the 

state. ECHR article 2 is worded as follows:  

”1. Everyone’s right to life shall be protected by law. No one shall be deprived of his life 

intentionally save in the execution of a sentence of a court following his conviction of a crime for 

which this penalty is provided by law.  
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2. Deprivation of life shall not be regarded as inflicted in contravention of this Article when it 

results from the use of force which is no more than absolutely necessary:(a) in defence of any 

person from unlawful violence;(b) in order to effect a lawful arrest or to prevent the escape of a 

person lawfully detained;(c) in action lawfully taken for the purpose of quelling a riot or 

insurrection.”  

Thus only the f irst and second sentence, f irst part of paragraph 1, are of relevance to the 

question in this legal opinion.  

In its case law, the European Court of Human Rights (hereafter ”the Court”) has interpreted the 

article to contain a line of material, positive obligations (i.e., duties to act), e.g. under certain 

conditions to hinder that people die as a result of pollution which has been allowed or not stopped 

by the state.  

The obligations incumbent upon the state according to article 2 shall – owing to the importance 

of the right it is meant to protect – be interpreted strictly, cf. e.g. Grand Chamber judgment of 

September 27th 1995, in the case of McCann et al. v. United Kingdom, paragraph 147:  

”147. It must also be borne in mind that, as a provision (art. 2) which not only safeguards the 

right to life but sets out the circumstances when the deprivation of life may be justified, Article 2 

(art. 2) ranks as one of the most fundamental provisions in the Convention - indeed one which, 

in peacetime, admits of no derogation under Article 15 (art. 15). Together with Article 3 (art. 

15+3) of the Convention, it also enshrines one of the basic values of the democratic  

43  
societies making up the Council of Europe (see the above-mentioned Soering judgment, p. 34, 

para. 88). As such, its provisions must be strictly construed.”  

In relation to the present legal opinion's subject, the case of Öneryildiz v. Turkey, Grand 

Chamber judgment of November 30th 2004, should be highlighted83.  

The case pertained to a deadly explosion in a landfill that killed a total of 39 people, including 

several of the applicant's close family members.  

It was, e.g. found that the state has a positive obligation to set legal and administrative 

frameworks designed to provide an effective deterrence against life threatening dangers.  

Para. 89 – 90 (with additional references to the Court's case law):  

”(a) General principles applicable in the present case(i) Principles relating to the prevention 

of infringements of the right to life as a result of dangerous activities: the substantive aspect of 

Article 2 of the Convention  
89. The positive obligation to take all appropriate steps to safeguard life for the purposes of 

Article 2 (see paragraph 71 above) entails above all a primary duty on the State to put in place a 

legislative and administrative framework designed to provide effective deterrence against threats 

to the right to life (see, for example, mutatis mutandis, Osman, cited above, p. 3159, § 115; Paul 

and Audrey Edwards, cited above, § 54; İlhan v. Turkey [GC], no. 22277/93, § 91, ECHR 2000-

VII; Kılıç v. Turkey, no. 22492/93, § 62, ECHR 2000-III; and Mahmut Kaya v. Turkey, no. 

22535/93, § 85, ECHR 2000-III).  
90. This obligation indisputably applies in the particular context of dangerous activities, where, 

in addition, special emphasis must be placed on regulations geared to the special  features of the 
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activity in question, particularly with regard to the level of the potential risk to human lives. They 

must govern the licensing, setting up, operation, security and supervision of the activity and must 

make it compulsory for all those concerned to take practical measures to ensure the effective 

protection of citizens whose lives might be endangered by the inherent risks.  
Among these preventive measures, particular emphasis should be placed on the public’s right 

to information, as established in the case-law of the Convention institutions. The Grand Chamber 

agrees with the Chamber (see paragraph 84 of the Chamber judgment) that this right, which has 

already been recognised under Article 8 (see Guerra and Others, cited above, p. 228, § 60), may 

also, in principle, be relied on for the protection of the right to life, particularly as this 

interpretation is supported by current developments in European standards (see paragraph 62 

above).  
In any event, the relevant regulations must also provide for appropriate procedures, taking 

into account the technical aspects of the activity in question, for identifying shortcomings in the 

processes concerned and any errors committed by those responsible at different levels.” 

(Emphasis added.)  

It follows that there must be effective hindrances towards threats against the right to life, 

including dangerous activities such as the managing of the landfill in question in the case above.  

When the activity is dangerous, particular weight must be attached to rules suitable for the special 

conditions which the activity in question demands, and then especially the potential danger to 

human life.  

It is thus not a prerequisite for engaging article 2 that the certainty of a life threatening effect 

can be shown. It is adequate that the conduct in question imposes a potential risk to human life.  

 
83 

Further reference can be made to, e.g. Kolyadenko et al. v. Russia, paragraph 157 – 161. 
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The state must impose upon the participants, including those who would wish to build the 

infrastructure in question, that practical measures be made that are effective in safeguarding  

against the elements of danger which could cost humans their lives.  

In view of the presented research material, cf. item 1.2. above, it is my assessment that the state 

at this time is clearly not living up to its obligations to set relevant limits, all the more prohibiting 

activities that carry with them a clearly documented risk of danger to human life.  

----  

Article 2 does not only apply to sudden incidents resulting in deaths. Pollution over a longer 

period of time also falls under its scope.  

The Court uses the provision, regardless of whether the victim is deceased or ”simply” in grave 

danger.84
  

Whether the polluter is public or private is not decisive.  

If established that it is this pollution which has led to the loss of or danger to life, and that the 

state did not act in the face of a known risk (e.g. because the pollution in question was not in 

contravention of applicable national law, including limits), it will at the outset be in violation of 
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the right to life, cf. in its entirety, e.g. the judgment of July 24th 2014 in the case of Brincat et al. 

v. Malta, paragraph 79 – 81 and 83 (with further references to case law):  

”79. The Court reiterates that Article 2 does not solely concern deaths resulting from the use of 

unjustified force by agents of the State but also, in the first sentence of its first paragraph, lays 

down a positive obligation on States to take appropriate steps to safeguard the lives of  those 

within their jurisdiction (see, for example, L.C.B. v. the United Kingdom, 9 June 1998, § 36, 

Reports 1998-III, and Paul and Audrey Edwards, cited above, § 54).  

80. This obligation is construed as applying in the context of any activity, whether public or not, 

in which the right to life may be at stake, and a fortiori in the case of industrial activities which 

by their very nature are dangerous, such as the operation of waste-collection sites (see Öneryıldız 

v. Turkey [GC], no. 48939/99, §71, ECHR 2004-XII) or nuclear testing (see L.C.B. cited above, § 

36) or cases concerning toxic emissions from a fertiliser factory (see Guerra and Others v. Italy, 

19 February 1998, §§ 60 and 62, Reports 1998-I, although in this case the Court found that it 

was not necessary to examine the issue under Article 2, it having been examined under Article 

8).  

81. The Court considers that the same obligations may apply in cases, such as the present one, 

dealing with exposure to asbestos at a workplace which was run by a public corporation owned 

and controlled by the Government.  

82. The Court reiterates that it has applied Article 2 both where an individual has died (see, for 

example, Öneryıldız, cited above) and where there was a serious risk of an ensuing death, even 

if the applicant was alive at the time of the application. Examples include cases where the physical 

integrity of an applicant was threatened by the action of a third party (see Osman v. the United 

Kingdom, 28 October 1998, §§ 115-122, Reports 1998-VIII) or as a result of a natural catastrophe 

which left no doubt as to the existence of a threat to the applicants’ physical integrity (see 

Budayeva and Others v. Russia, nos. 15339/02, 21166/02, 20058/02,  

 
84 

Further to Brincat et al. v. Malta, reference can, e.g. be made to Vilnes et al. v. Norway, paragraph 219: “…the 

applicant was found to be the victim of conduct which by its very nature had put his life at risk, even though he 

survived. The Court found there that Article 2 was applicable and sees no reason for arriving at a different 

conclusion in the present case.” 
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11673/02 and 15343/02, § 146, ECHR 2008 (extracts)). More particularly, the Court has 

repeatedly examined complaints under Article 2 from persons suffering from serious illnesses. 

Such cases include G.N. and Others v. Italy (no. 43134/05, 1 December 2009) in which the 

applicants suffered from the potentially life-threatening disease hepatitis C; L.C.B. v. the United 

Kingdom (cited above), where the applicant suffered from leukaemia diminishing her chances of 

survival, Hristozov and Others v. Bulgaria, nos. 47039/11 and 358/12, ECHR 2012 (extracts), 

concerning applicants suffering from different types of terminal cancer; Karchen and Others v. 

France ((dec.), no. 5722/04, 4 March 2008) and Oyal v. Turkey (no. 4864/05, 23 March 2010), 

in which the applicants had been infected with the HIV virus, which endangered their life; Nitecki 

v. Poland ((dec.), no. 65653/01, 21 March 2002), in which the applicant suffered from 

amyotrophic lateral sclerosis; Gheorghe v. Romania ((dec.), no. 19215/04, 22 September 2005), 

in which the applicant suffered from haemophilia; and De Santis and Olanda v. Italy ((dec.), 

35887/11, 9 July 2013) in which the applicant – who was severely disabled – suffered a cerebral 

haemorrhage as a consequence of an infection acquired in hospital.  
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83. The medical certification indicated that Mr Attard’s death was likely to be a result of asbestos 

exposure; malignant mesothelioma is known to be a rare cancer associated with asbestos 

exposure. The Court observes that it has not been contested or denied that Mr Attard worked at 

Malta Drydocks for more than a decade (1959-1974), during which time he was repeatedly 

exposed to asbestos. Neither has it been shown that Mr Attard could have been contaminated 

elsewhere or that he was affected by other factors that could have led to the disease. In these 

circumstances, and given that Mr Attard has died as a result of his cancer, the Court considers 

that Article 2 is applicable to the complaint brought by the applicants in application no. 62338/11 

relating to the death of the said Mr Attard.” (Emphasis added.)  

2.2.1.1.1. Subject conclusion.  

Against the background of the scientific results in item 1.2 above, there remains in my assessment 

no reasonable doubt that the 5G-system is an industrial activity that poses a danger to humans.  

As long as the current limits (as announced by the Danish Health Authority, cf. item 2.1 above) 

are in use, life threatening health conditions caused by radiofrequent electromagnetic radiation 

from activating the 5G-system must quite clearly be expected, and this would be in contravention 

of the positive obligations of the Danish state according to ECHR article 2.  

As it must be assumed that the risk is well known to the Danish state, it is also obvious that it 

would incur liability in relation to the 5G-system85, no later than when the life threatening health 

conditions appear.  

2.2.1.2. Art. 8 – the right to respect for private and family life.  

ECHR article 8 worded as follows:  

”1. Everyone has the right to respect for his private and family life, his home and his 

correspondence.  

2. There shall be no interference by a public authority with the exercise of this right except such 

as is in accordance with the law and is necessary in a democratic society in the interests of national 

security, public safety or the economic well-being of the country, for the prevention of disorder 

or crime, for the protection of health or morals, or for the protection of the rights and freedoms 

of others.”  

 
85 

It falls outside the parameters of this legal opinion to state corresponding assessments regarding 2G, 3G and 4G, etc. 

46  
Serious environmental pollution can affect individuals' well-being and prevent them from enjoying 

their private and family life. Such a condition will constitute an interference with the citizens' 

rights under the ECHR art. 8, cf. e.g. Guerra et al v. Italien, Grand Chamber judgment of February 

19th 199886.  

Paragraph 60:  



   

 

  92 

 

”60. The Court reiterates that severe environmental pollution may affect individuals’ well-being 

and prevent them from enjoying their homes in such a way as to affect their private and family 

life adversely (see, mutatis mutandis, the Lόpez Ostra judgment cited above, p. 54, § 51). In the 

instant case the applicants waited, right up until the production of fertilisers ceased in 1994, for 

essential information that would have enabled them to assess the risks they and their families 

might run if they continued to live at Manfredonia, a town particularly exposed to danger in the 

event of an accident at the factory.  
The Court holds, therefore, that the respondent State did not fulfil its obligation to secure the 

applicants’ right to respect for their private and family life, in breach of Article 8 of the Convention.  

There has consequently been a violation of that provision.”  

In this respect the positive obligations overlap those of article 2 to a wide degree, cf. e.g. the 

judgment of March 20th 2008 in the case of Budayeva et al. v. Russia, paragraph 133, and the 

judgment of February 28th 2012 in the case of Kolyadenko et al. v. Russia, paragraph 216.  

The right to respect for private and family life can be called upon where a malady has not been 

proven to be life threatening and will not necessarily be such. In this context, the Court uses the 

provision as a sort of secondary protection in relation to article 2, cf. above.  

This was the approach for all but one applicant in, e.g. the judgment of July 24th 2014 in the 

case of Brincat et al. v. Malta, para. 85:  

”85. However, in the context of dangerous activities, the scope of the positive obligations under 

Article 2 of the Convention largely overlaps with that of those under Article 8 (see Öneryıldız, 

cited above, §§ 90 and 160). The latter provision has allowed complaints of this nature to be 

examined where the circumstances were not such as to engage Article 2, but clearly affected a 

person’s family and private life under Article 8 (see Lόpez Ostra v. Spain, 9 December 1994, 

Series A no. 303-C and Guerra and Others, cited above). The Court therefore considers it 

appropriate to examine the complaints in respect of the remaining applicants under Article 8, 

which is applicable in the present case (see also Roche v. the United Kingdom [GC], no. 32555/96, 

§§ 155-156, ECHR 2005-X).”  

The deterioration of health must be such as to constitute an interference of the person's private 

and family life. Sickness which necessitates, e.g. lengthy or frequent hospitalisations, lasting and 

intrusive disabilities (including disabilities such as EHS, which entail high sensitivity towards 

equipment which emits electromagnetic radiation, possibly even in very small doses), markedly 

reduced fertility or spontaneous abortions, etc., could be suitable examples.  

Where an event or condition that interferes with the right to respect for private or family life 

occurs, the ECHR can be expected to test whether, e.g. the technical preconditions were present 

in order to prevent the event or condition from taking place, and if  this ought to have been 

foreseen by the state.  
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Since the Grand Chamber found a violation of article 8, it was not necessary to also evaluate a complaint filed in the 

case regarding the right to life, cf. EMRK article 2, on account of the same. 

47  
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If the Court f inds that this is the case, then it will at the outset constitute a violation of the state's 

positive obligations under article 8. From the Court's case law, references can be made to the 

judgment of February 28th 2012 in the case of Kolyadenko et al. v. Russia, paragraph 215 – 216 

(the case concerned the breaking of a water reservoir which lead to life endangerment and 

damage to peoples' homes):  

”215. The Court further notes that the Government seem to have argued, with reference to the 

findings of the domestic courts in the applicants’ civil cases, that the alleged infringements of their 

rights under Article 8 and Article 1 of Protocol No. 1 were the result of a natural disaster, in the 

form of exceptionally heavy rain, which could not have been foreseen, and could therefore not be 

imputed to the State. The Court cannot accept this argument. It reiterates in this connection that, 

being sensitive to the subsidiary nature of its role and cautious about taking on the role of a first-

instance tribunal of fact, the Court nevertheless is not bound by the findings of domestic courts 

and may depart from them where this is rendered unavoidable by the circumstances of a particular 

case (see, for example, Matyar v. Turkey, no. 23423/94, § 108, 21 February 2002). In the present 

case, the Court has established in paragraphs 162-165 above that the flooding of 7 August 2001 

occurred after the urgent large-scale evacuation of water from the Pionerskoye reservoir, the 

likelihood and potential consequences of which the authorities should have foreseen. The Court 

has furthermore established that the main reason for the flood, as confirmed by the expert reports, 

was the poor state of repair of the Pionerskaya river channel because of the authorities’ manifest 

failure to take measures to keep it clear and in particular to make sure its throughput capacity 

was adequate in the event of the release of water from the Pionerskoye reservoir. The Court has 

concluded that this failure as well as the authorities’ failure to apply town planning restrictions 

corresponding to the technical requirements of the exploitation of the reservoir put the lives of 

those living near it at risk (see paragraphs 168-180 and 185 above).  
216. The Court has no doubt that the causal link established between the negligence attributable 

to the State and the endangering of the lives of those living in the vicinity of the Pionerskoye 

reservoir also applies to the damage caused to the applicants’  homes and property by the flood. 

Similarly, the resulting infringement amounts not to “interference” but to the breach of a positive 

obligation, since the State officials and authorities failed to do everything in their power to protect 

the applicants’ rights secured by Article 8 of the Convention and Article 1 of Protocol No. 1 (see 

Öneryıldız, cited above, § 135). Indeed, the positive obligation under Article 8 and Article 1 of 

Protocol No. 1 required the national authorities to take the same practical measures as those 

expected of them in the context of their positive obligation under Article 2 of the Convention (see, 

mutatis mutandis, Öneryıldız, cited above, § 136). Since it is clear that no such measures were 

taken, the Court concludes that the Russian authorities failed in their positive obligation to protect 

the applicants’ homes and property.  

217. There has, accordingly, been a violation of Article 8 of the Convention and Article 1 of 

Protocol No. 1 to the Convention in the present case.”  

The Court did not make an explicit assessment of proportionality in the case in question, which 

seems to be the consequence of the government having done nothing even though it should have 

foreseen the damaging event and could have acted to prevent it.  

2.2.1.2.1. Subject conclusion.  

Signif icantly, the same positive obligations apply under article 8 as under article 2 with regard to 

the protection of human beings from pollution, cf. item 2.2.1.1.1. For this reason alone, the 

activation of the 5G-network, with the employment of the current limits, must clearly be expected 
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to lead to such interferences with citizens' private and family lives on account illnesses that there 

will also be a violation of these people's rights according to article 8.  

48  
2.2.2. The UN's Convention on the Rights of the Child.  

The convention of December 20th 1989 on the rights of the child were ratif ied (by Denmark) 

through the royal decree of July 5th 1991. It has not been incorporated into Danish legislation, 

and national law must be interpreted in line with the obligations f lowing from the convention, 

which the Danish state chose to undertake through its ratif ication. (This applies as long as it is 

not necessary to directly set aside a provision of a national law.)  

Article 24, paragraph 1 and 2, subsection (c) of the convention is worded thus:  

”1. States Parties recognize the right of the child to the enjoyment of the highest attainable 

standard of health and to facilities for the treatment of illness and rehabilitation of health. States 

Parties shall strive to ensure that no child is deprived of his or her right of access to such health 

care services.  

2. States Parties shall pursue full implementation of this right and, in particular, shall take 

appropriate measures:  

...  

(χ) To combat disease and malnutrition, including within the framework of primary health care, 

through, inter alia, the application of readily available technology and through the provision 

of adequate nutritious foods and clean drinking-water, taking into consideration the 

dangers and risks of environmental pollution;  

...” (Emphasis added.)  

The state's actual obligation is to ”strive to ensure” such treatment and care, and to ”pursue full 

implementation” of the child's right to the highest attainable standard of health.  

The highest attainable standard of health cannot imply the state allowing children (who belong to 

a particularly vulnerable group in this regard) to be exposed to radiation of a health damaging 

kind or strength.  

There is scientif ic documentation that the establishment of the 5G-system will imply exposure to 

stronger and more dangerous87 radiofrequent electromagnetic radiation than the already 

established 2G-, 3G- and 4G-systems (which according to the documentation available is in itself  

damaging or poses a risk thereof), in its current form, cf. item 1.1. above. It should thus clearly 

be expected to be more directly damaging to health and carry with it risks of damage, and as 

such be in contravention of Denmark's obligations according to article 24 of the UN Convention 

on the Rights of the Child.  
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The UN Committee on the Rights of the Child, which also makes decisions in complaints cases, in 

2013 issued ”general comment” no. 15, which constitutes guidelines as to how the committee 

interprets article 24 of the convention.  

It is stated in item III.A, on the normative contents of the provision, that:  

”The notion of “the highest attainable standard of health” takes into account both the child’s 

biological, social, cultural and economic preconditions and the State’s available resources, 

supplemented by resources made available by other sources, including nongovernmental 

organizations, the international community and the private sector.  

 
87 

Parts of the radiation that, according to the information before me will be emitted from the 5G-system, will have less 

strength, though because of other characteristics will nonetheless be more dangerous than current radiation from the 2G-, 

3G- and 4G-systems. See Kuster et al. (2018) in item 1.2.2.1.3. above. 

49  
Children’s right to health contains a set of freedoms and entitlements. ... The entitlements include 

access to a range of facilities, goods, services and conditions that provide equality of opportunity 

for every child to enjoy the highest attainable standard of health.” (Emphasis added.)  

The telecommunications companies have already placed effective communications means at our 

disposal, which do not imply an establishment of the 5G-system.  

Further, in paragraph 2, subsection (c), on pollution of the environment, the committee has 

stated thus, cf. ibid. (p. 6 – 7):  

”States should take measures to address the dangers and risks that local environmental pollution 

poses to children’s health in all settings. ... States should regulate and monitor the environmental 

impact of business activities that may compromise children’s right to health,...” (Emphasis added.)  

The wording ”may compromise” strongly indicates that the committee employs a precautionary 

principle, and that the f inding of a risk is sufficient for the state to be obligated to regulate and 

monitor such activities.  

Through interpreting its purpose, it would follow that the consideration for children’s health (which 

in itself  must be assumed to weigh particularly heavy, especially when set against f inancial 

interests) must lead to the state prohibiting kinds of pollution that can endanger the health of 

children. Given the scientif ic documentation at hand, this would mean that the convention is a 

hindrance to establishing the 5G-system, if  it only has to obey the ICNRIP recommendations 

regarding limits.  

----  

There is but one decision from the UN Children's Committee with respect to article 24 

(communication case no. 35/2017). The case, which is not materially described on the committee 

homepage, does not appear from its sparse description (refugee child) to have any bearing on 

the issue at hand.  

The question has not been addressed in Danish national law.  
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There is therefore no authoritative source which could verify the above interpretation.  

2.2.2.1. Subject conclusion.  

From an interpretation of the wording and purpose of the UN Convention on the Rights of the 

Child, compared to the scientif ic documentation at hand, with regard to both damages and risks, 

it is my assessment that activating the 5G-system, as it is described, cf. item 1.1. above, would 

be in contravention of the obligations of the Danish state according to article 24 of the convention. 

50  
2.3. Environmental regulations.  

2.3.1. The precautionary principle in EU law.  

The EU precautionary principle can currently be found in the Treaty on the Functioning of the 

European Union (TFEU), article 191, pararagraph 2:  

”Union policy on the environment shall aim at a high level of protection taking into account the 

diversity of situations in the various regions of the Union. It shall be based on the precautionary 

principle and on the principles that preventive action should be taken, ...”  

According to the announcement of February 20th 2000 from the European Commission on the 

precautionary principle (p. 9 – 10), it can be applied ”...where scientific evidence is 

insufficient,inconclusive or uncertain and there are indications through preliminaryobjective 

scientific evaluation that there are reasonable grounds for concernthat the potentially 

dangerous effects on the environment, human, animal or plant health may be inconsistent with 

the chosen level of protection .”  

As it relates to the topic of this legal opinion, evocation of the principle would clearly be relevant 

in so far as it was assumed that there was no scientif ic certainty with regard to concluding that 

radiofrequent electromagnetic radiation inside the currently utilised limits, cf. item 2.1. above, 

would be damaging to the health of (in casu) birds, animals and plants encompassed by the 

directives analysed in the following.  

2.3.2. Directive on the conservation of wild birds.  
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The November 30th 2009 codif ied version of the EU-directive on the conservation of wild birds 

contains a line stipulating obligations for EU countries to ”take the requisite measures” for 

”protection” (including preservation) of birds, their eggs, nests and habitats, cf. ar t.1.  

The articles of the directive relevant to this legal opinion, on the basis of the information before 

me, are the following (emphasis added), with ongoing commentary:  

Art. 1:  

”1. This Directive relates to the conservation of all species of naturally occurring birds in the wild 

state in the European territory of the Member States to which the Treaty applies. It covers the 

protection, management and control of these species and lays down rules for their exploitation.  
2. It shall apply to birds, their eggs, nests and habitats.”  

This means the protection applies to any wild species as well as their habitats.  

Art. 2:  

”Member States shall take the requisite measures to maintain the population of the species 

referred to in Article 1 at a level which corresponds in particular to ecological, scientific and 

cultural requirements, while taking account of economic and recreational requirements, or to 

adapt the population of these species to that level.”  

Art. 3, para. 1:  

”In the light of the requirements referred to in Article 2, Member States shall take the requisite 

measures to preserve, maintain or re-establish a sufficient diversity and area of habitats for all  

51  
the species of birds referred to in Article 1.”  

The cited studies in item 1.2.3.1. above can in principle be relevant to all birds encompassed by 

the directive.  

The referral to article 2 gives the member states a certain discretionary power as to the weighing 

of the considerations under article 3, even though it is clear from article 2 that f inancial interests 

cannot be the most important.  

The most likely scenario, based on the research reviewed in item 1.2.3.1. above, is that an 

introduction of the 5G-system in areas where birds have their habitats would constitute a violation 

of this provision.  

Art. 4, para. 1 and 4:  

”The species mentioned in Annex I shall be the subject of special conservation measures 

concerning their habitat in order to ensure their survival and reproduction in their area of  

distribution.  
In this connection, account shall be taken of:  
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(a) species in danger of extinction;  

(b) species vulnerable to specific changes in their habitat;  

…  

4. In respect of the protection areas referred to in paragraphs 1 and 2, Member States shall take 

appropriate steps to avoid pollution or deterioration of habitats or any disturbances affecting the 

birds, in so far as these would be significant having regard to the objectives of this Article. Outside 

these protection areas, Member States shall also strive to avoid pollution or deterioration of 

habitats.”  

The protection under this provision has a wide range, and includes, inter alia, the white stork, 

which was the subject of the scientif ic study referred to above item 1.2.3.1. (Balmori, 2005). The 

study showed, e.g. that there were differences in the amount of offspring, that there was a 

connection to the proximity of telecommunications masts and that some nests were thus without 

any offspring. The study's conclusions were further based on experimental studies on birds' eggs.  

The cited investigations in item 1.2.3.1. above can in principle be relevant to all birds 

encompassed by Annex I.  

As the investigations simultaneously constitute a signif icant scientif ic documentation that 

radiofrequent electromagnetic radiation can reduce the number of offspring, cause mutations of 

the offspring and do damage to living birds (possibly including their ability to navigate), it is my 

opinion that introducing the intended 5G-system will be a violation of Denmark's obligations 

according to the directive's article 4, subsection 1, as the survival and breeding of the birds is not 

”ensured”.  

Further, Denmark would not have taken relevant steps to avoid pollution, the degradation of the 

birds' habitats or disruption of the birds, despite this having a signif icant inf luence on fulf illing the 

purpose of article 4.  

Nor will there have been any effort to avoid pollution or the degradation of the birds’ habitats 

outside the protected areas, cf. paragraph 4, in f ine.  

52  
A signif icant reduction of the populace of animals which insectivorous birds feed on, cf. item 

1.2.3.2. above, must equally be expected to have the effect of disturbing the birds' habitats to 

such an extent that it will have signif icant bearing on their survival capabilities.  

Art. 5, para. 1, litra a), b) and d):  

”Without prejudice to Articles 7 and 9, Member States shall take the requisite measures to 

establish a general system of protection for all species of birds referred to in Article 1, prohibiting 

in particular:  

(a) deliberate killing or capture by any method;  
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(b) deliberate destruction of, or damage to, their nests and eggs or removal of their nests;  

...  

(d) deliberate disturbance of these birds particularly during the period of breeding and rearing, in so far 

as disturbance would be significant having regard to the objectives of this Directive;  

...”  

Article 7, which regards hunting, and article 9, which contains a series of exemptions without 

signif icance for the establishing of the 5G-network, are not relevant in this context.  

The provision obliges the member states to establish general protection schemes for the safe 

keeping of the birds referred to in article 1, and particularly highlights the fact that there must be 

a prohibition against, e.g. the wilful killing of birds, regardless of the method employed, and the 

wilful destruction or damage of nests and eggs.  

Even though the purpose of setting up, e.g. 5G-telemasts is not to kill birds or destroy their nests 

or eggs, it is a clear and predictable consequence of the masts being put in place in the vicinity 

of bird habitats.  

Art. 8, para. 1:  

”In respect of the hunting, capture or killing of birds under this Directive, Member States shall 

prohibit the use of all means, arrangements or methods used for the large-scale or non selective 

capture or killing of birds or capable of causing the local disappearance of a species,  in particular 

the use of those listed in Annex IV, point (a).”  

Article 8 revolves solely around killings which are done in accordance with the rules stipulated in 

this directive.  

The wording is noteworthy, as the prohibition refers to non-selective killings which could lead to 

the local vanishing of a species. I.e., the provision is risk-based, meaning that the very danger of 

the contraption or method leading to the local disappearance of an entire species, is  

53  
adequate for the contraption or method to be banned. No such directly expressed risk-based 

protection can be seen in the other provisions cited above. Instead, wordings such as ”protection,” 

”ensure the survival,” etc., are used. These other wordings more or less entice the use of risk-

based protection as well as the use of the precautionary principle. The wording of article 8, which 

even refers to species encompassing the lower-tier protection of ”Annex II” of the directive, 

supports such an interpretation of the other provisions, which would further be in good compliance 

with the protective purposes of the directive.  

2.3.2.1. Subject conclusion.  
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On the strength of the referred research in item 1.2 above, it is my opinion that if  the 5G system 

is activated it will or could lead to signif icant harm of the protected birds with habitats sufficiently 

close to, e.g. a relevant telecommunications mast.  

This effect would be enhanced by such installations also demonstrably affecting the animals 

which insectivorous birds feed on, cf. item 1.2.3.2. above.  

It must thus be my assessment that the activation of the network would constitute a violation of 

Denmark's obligations according to the directive's article 4 and 5, and possibly article 3.  

If a scientif ic doubt was assumed to remain, the use of the precautionary principle should lead 

to the same conclusions. 

54  
2.3.3. The EU directive on the conservation of natural habitats and of wild fauna and f lora.  

The May 21st 1992 directive contains a series of obligations for EU-countries to ”ensure” the 

sustainment of a favourable preservation status for the nature types and habitats protected by 
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the directive, and to ”ensure” not to damage the protected localities' integrity or to ”disturb” the 

species in a way that has detrimental consequences for the purpose of the directive.  

Thus not all animals and plants are encompassed by the protection. However, the research 

mentioned in item 1.3. above cannot be taken to mean that it has a signif icance for the studied 

species alone. This is especially true as many of them regard the disturbance of general 

mechanisms, and as it is explicitly mentioned in several cases that the investigated species (e.g. 

fruit f lies) would make ”good indicators”.  

The articles of the directive relevant to this legal opinion, on the basis of the information before 

me, are the following (emphasis added), with ongoing commentary:  

Art. 2:  

”1. The aim of this Directive shall be to contribute towards ensuring bio-diversity through the 

conservation of natural habitats and of wild fauna and flora in the European territory of the 

Member States to which the Treaty applies.  

2. Measures taken pursuant to this Directive shall be designed to maintain or restore, at favourable 

conservation status, natural habitats and species of wild fauna and flora of Community interest.  

3. Measures taken pursuant to this Directive shall take account of economic, social and cultural 

requirements and regional and local characteristics.”  

Art. 3, para. 1:  

”A coherent European ecological network of special areas of conservation shall be set up under 

the title Natura 2000. This network, composed of sites hosting the natural habitat types listed in 

Annex I and habitats of the species listed in Annex II, shall enable the natural habitat types and 

the species' habitats concerned to be maintained or, where appropriate, restored at a favourable 

conservation status in their natural range.”  

The Natura 2000 network shall include the special protection areas classified by the Member 

States pursuant to Directive 79/409/EEC.”  

With reference to this provision, the states ”shall enable” the maintenance/restoration of a 

favourable conservation status for the habitats of the species encompassed in Annex II. This 

includes (in Denmark) the white stork as well as the bats mentioned in this annex.  

Given the scientif ic documentation of the harmful effects, this does not appear to be possible. 

Add to this that any (scientif ically adequately founded) insecurity would have to be clarif ied.  

Art. 6, para. 2 to 4:  

”2. Member States shall take appropriate steps to avoid, in the special areas of conservation, the 

deterioration of natural habitats and the habitats of species as well as disturbance of the species 

for which the areas have been designated, in so far as such disturbance could be significant in 

relation to the objectives of this Directive.  

3. Any plan or project not directly connected with or necessary to the management of the site  
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55  
but likely to have a significant effect thereon, either individually or in combination with other plans 

or projects, shall be subject to appropriate assessment of its implications for the site in view of 

the site's conservation objectives. In the light of the conclusions of the assessment of the 

implications for the site and subject to the provisions of paragraph 4, the competent national 

authorities shall agree to the plan or project only after having ascertained that it will not adversely 

affect the integrity of the site concerned and, if appropriate, after having obtained the opinion of 

the general public.  

4. If, in spite of a negative assessment of the implications for the site and in the absence of 

alternative solutions, a plan or project must nevertheless be carried out for imperative reasons of 

overriding public interest, including those of a social or economic nature, the Member State shall 

take all compensatory measures necessary to ensure that the overall coherence of Natura 2000 

is protected. It shall inform the Commission of the compensatory measures adopted.  

Where the site concerned hosts a priority natural habitat type and/or a priority species, the only 

considerations which may be raised are those relating to human health or public safety, to 

beneficial consequences of primary importance for the environment or, further to an opinion from 

the Commission, to other imperative reasons of overriding public interest.”  

Particularly regarding para. 3:  

This duty implies that the authorities must ensure that any project, etc. (e.g. the introduction of 

the 5G-system by raising new telecommunications masts or placing transmitters on existing 

masts) does not damage the integrity of the locale.  

Given the scientif ic documentation for the harmful effects, this does not appear to be possible. 

Further, any (scientif ically adequately founded) insecurity would have to be clarif ied.  

Particularly regarding paragraph 4:  

Given that the Danish Health Authority does not recognise neither harmful effects nor risks 

thereof, as reviewed in the above, there is no basis for assuming that the state will have made 

“all compensatory measures necessary,” cf. paragraph 4, if  it is assumed that the research cited 

in item 1.2 above is accurate.  

As far as locales with a prioritised nature type and/or prioritised species are concerned, there are 

no special exemptions. The establishment of a 5G-network thus has no signif icant beneficial effect 

on human health, public safety or the environment, including when compared to other 

technological possibilities. As far as the concern for human health, it is, on the contrary, clear 

that it will have a harmful effect. Nor is there any statement from the Commission (regarding 

Denmark) under this provision.  

Art. 7:  

”Obligations arising under Article 6 (2), (3) and (4) of this Directive shall replace any obligations 

arising under the first sentence of Article 4 (4) of Directive 79/409/EEC in respect of areas 

classified pursuant to Article 4 (1) or similarly recognized under Article 4 (2) thereof, as from the 

date of implementation of this Directive or the date of classification or recognition by a Member 

State under Directive 79/409/EEC, where the latter date is later.”  
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Directive no. 79/409/EØF is the above mentioned directive on the conservation of wild birds (now: 

codif ied by directive 2009/147/EF). The new conservation directive is also encompassed by the 

referral provision of article 7 of the present directive on the conservation of natural habitats and 

of wild fauna and f lora, cf. the bird directive's article 18, paragraph 2.  

56  
Art. 12, para. 1, 3 and 4:  

”1. Member States shall take the requisite measures to establish a system of strict protection 

for the animal species listed in Annex IV (a) in their natural range, prohibiting: (a) all forms of 

deliberate capture or killing of specimens of these species in the wild;  

(b) deliberate disturbance of these species, particularly during the period of breeding, rearing, 

hibernation and migration;  

(c) deliberate destruction or taking of eggs from the wild;  

(d) deterioration or destruction of breeding sites or resting places.  

...  

3. The prohibition referred to in paragraph 1 (a) and (b) and paragraph 2 shall apply to all 

stages of life of the animals to which this Article applies.  

4. Member States shall establish a system to monitor the incidential capture and killing of the 

animal species listed in Annex IV (a). In the light of the information gathered, Member States 

shall take further research or conservation measures as required to ensure that incidental capture 

and killing does not have a significant negative impact on the species concerned.”  

Even though the purpose of setting up, e.g. 5G-telemasts is not to kill animals or destroy their 

nests or eggs, it is a clear and predictable consequence of the masts being put in place in the 

vicinity of protected animals' habitats.  

The protection under this directive explicitly applies to all stages of life for the encompassed 

animals, whereas the bird directive states that protection applies to birds, their nests and eggs. 

It is unlikely that any different approach between the two provisions was intended, given that a 

“lacuna” in the protection of the species in question would be able to render the rules ineffective.  

Art. 13, para. 1, subsection a) and para. 2:  

”1. Member States shall take the requisite measures to establish a system of strict protection 

for the plant species listed in Annex IV (b), prohibiting:  
(a) the deliberate picking, collecting, cutting, uprooting or destruction of such plants in their 

natural range in the wild;  

...  

2. The prohibitions referred to in paragraph 1 (a) and (b) shall apply to all stages of the 

biological cycle of the plants to which this Article applies.”  

Art. 15, para. 1, subsection a):  
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”In respect of the capture or killing of species of wild fauna listed in Annex V (a) and in cases 

where, in accordance with Article 16, derogations are applied to the taking, capture or killing of 

species listed in Annex IV (a), Member States shall prohibit the use of all indiscriminate means 

capable of causing local disappearance of, or serious disturbance to, populations of such species, 

and in particular:  

(a) use of the means of capture and killing listed in Annex VI (a);  

...” 

57  
Annex VI mentions, inter alia, “Electrical and electronic devices capable of killing or stunning.” It 

has not been clarif ied whether this def inition could encompass apparatus such as 

telecommunications masts, antennas, etc., which over a longer or very long period could inf lict 

mortal harm on the animals encompassed by the directive. It cannot be ruled out, regardless of 

the fact that the wording most likely intended to refer to apparatus which kill or paralyse in a 

more immediate manner. However, by using the term “in particular” in article 15 itself, it is stated 

that the means mentioned in Annex VI (a) are not comprehensive and that the prohibition 

encompasses any means which would locally be able to lead to a species vanishing or being 

seriously disturbed.  

It seems apparent that the intended 5G-installations are in contravention of article 15 itself, 

irrespective of also being possibly attributable to Annex VI (a).  

Art. 16, para. 1, subsection c):  

”1. Provided that there is no satisfactory alternative and the derogation is not detrimental to the 

maintenance of the populations of the species concerned at a favourable conservation status in 

their natural range, Member States may derogate from the provisions of Articles 12, 13, 14 and 

15 (a) and (b):  

…  

(c) in the interests of public health and public safety, or for other imperative reasons of overriding 

public interest, including those of a social or economic nature and beneficial consequences of 

primary importance for the environment;  
...”  

There are others satisfactory alternatives.  

Further, on the strength of the scientif ic material review under item 1.2 above, it has to be my 

opinion that a derogation of the protection would have a great probability of preventing the 

sustainment of populations over time.  

2.3.3.1. Subject conclusion.  

It is my opinion, based on the strength of the research referred to in item 1.2 above, that should 

the 5G-system be activated, it will or could lead to serious damage being done to the protected 
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species of animals and plants whose habitats are located sufficiently close to, e.g. a 

telecommunications mast.  

This effect would be enhanced by the fact that these installations have a proven harmful effect 

on insectivores, cf. item 1.2.3.2. above.  

Therefore, it must be my conclusion that the activation of the system would constitute a 

violation of Denmark's obligations according to this directive's article 6, paragraph 2 – 4.  

If a scientif ic doubt was assumed to remain, then the use of the precautionary principle should 

lead to the same conclusions. 

58  
2.4. The Bern convention.  

The September 19th 1979 convention on the “Conservation of European Wildlife and Natural 

Habitats” (hereafter the ”Bern-convention”) was ratified by Denmark through royal decree on July 

5th 1982. It has not been incorporated into Danish legislation, and national law must be 

interpreted in line with the obligations f lowing from the convention, which the Danish state chose 

to undertake through its ratif ication. (This applies as long as it is not necessary to directly set 

aside a provision of a national law.)  

The convention includes, inter alia, a number of obligations whereby the signatory states have 

taken on the responsibility to “...ensure...” the protection of a range of wild animals and plants, 

so that the populations are maintained, whilst at the same time ”taking account of economic 

requirements,” cf. article 2.  

The articles of the directive relevant to this legal opinion, on the basis of the information before 

me, are the following (emphasis added), with ongoing commentary:  

Art. 2:  
”The Contracting Parties shall take requisite measures to maintain the population of wild flora 

and fauna at, or adapt it to, a level which corresponds in particular to ecological, scientific and 

cultural requirements, while taking account of economic and recreational requirements and the 

needs of sub-species, varieties or forms at risk locally.”  

Art. 3, para. 2:  
”Each Contracting Party undertakes, in its planning and development policies and in its 

measures against pollution, to have regard to the conservation of wild flora and fauna.”  

Art. 4, para. 1 to 3:  
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”1. Each Contracting Party shall take appropriate and necessary legislative and administrative 

measures to ensure the conservation of the habitats of the wild flora and fauna species, especially 

those specified in Appendices I and II, and the conservation of endangered natural habitats.  

2. The Contracting Parties in their planning and development policies shall have regard to the 

conservation requirements of the areas protected under the preceding paragraph, so as to avoid 

or minimise as far as possible any deterioration of such areas.  

3. The Contracting Parties undertake to give special attention to the protection of areas that are 

of importance for the migratory species specified in Appendices II and III and which are 

appropriately situated in relation to migration routes, as wintering, staging, feeding, breeding or 

moulting areas.”  

Art. 5, f irst sentence:  
”Each Contracting Party shall take appropriate and necessary legislative and administrative 

measures to ensure the special protection of the wild flora species specified in Appendix I.  ...”  

Art. 6, subsection a to c:  
”Each Contracting Party shall take appropriate and necessary legislative and administrative 

measures to ensure the special protection of the wild fauna species specified in Appendix II . The 

following will in particular be prohibited for these species:  

a. all forms of deliberate capture and keeping and deliberate killing;  

b. the deliberate damage to or destruction of breeding or resting sites;  

c. the deliberate disturbance of wild fauna, particularly during the period of breeding, rearing 
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and hibernation, insofar as disturbance would be significant in relation to the objectives of this 

Convention;  

…”  

Art. 7, para. 1 and 2:  
”1. Each Contracting Party shall take appropriate and necessary legislative and administrative 

measures to ensure the protection of the wild fauna species specified in Appendix III .  

2. Any exploitation of wild fauna specified in Appendix III shall be regulated in order to keep the 

populations out of danger, taking into account the requirements of Article 2.”  

Reg. art. 4 to 7:  

The continued ”ensurance” of the protection of the species listed in Appendices I and II is not 

possible when comparing the above cited research, cf. item 1.2., to the current limits, should the 

intended 5G-system be introduced.  

This is especially clear as it relates to the obligation in article 4, paragraph 2, to avoid or limit as 

far as possible any deterioration of such areas.  

Art. 8:  
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”In respect of the capture or killing of wild fauna species specified in Appendix III and in cases 

where, in accordance with Article 9, exceptions are applied to species specified in Appendix II, 

Contracting Parties shall prohibit the use of all indiscriminate means of capture and killing and the 

use of all means capable of causing local disappearance of, or serious disturbance to, populations 

of a species, and in particular, the means specified in Appendix IV.”  

The provision is worded as being risk-based, so that the prohibition applies to the mere possibility 

that the non-selective method of killing or relevant means would be able to effect the 

extermination of a species. (It is thus particularly obvious to evoke the precautionary principle, if  

it is assumed that scientif ic doubt remains.)  

Further, article 8 refers to a “List IV” with a list of prohibited means and methods of killing, etc., 

of wild animals encompassed by the convention's ”List III” (cf. article 7 above). The list includes, 

e.g. a ban on using “Electrical devices capable of killing and stunning” in relation to both mammals 

and birds. It is undecided whether this def inition can include apparatus such telecommunications 

masts, antennas, etc., which over a longer or very long period could inf lict mortal damage to the 

animals included in list III. It cannot be excluded, even though the wording is most likely meant 

for apparatus that are able to kill or stun more immediately. However, by using the term ”in 

particular” in article 8 itself, it is stated that the means mentioned in list IV are not comprehensive, 

and that the prohibition encompasses any means which would locally be able to lead to a species 

vanishing or being seriously disturbed.  

Art. 9, para. 1:  
”Each Contracting Party may make exceptions from the provisions of Articles 4, 5, 6, 7 and from 

the prohibition of the use of the means mentioned in Article 8 provided that there is no other 

satisfactory solution and that the exception will not be detrimental to the survival of the population 

concerned:  

–for the protection of flora and fauna;  

–to prevent serious damage to crops, livestock, forests, fisheries, water and other forms of 

property;  

–in the interests of public health and safety, air safety or other overriding public interests; 

...” 
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There are other satisfactory solutions.  

It must be my opinion, given the research materials shown in item 1.2 above, that a derogation 

from the protection would carry with it a great probability of harming the survival of the 

populations.  

2.4.1. Subject conclusion.  

The continued ”ensurance” of the protection of species adopted in lists I and II is not possible 

with the introduction of the intended 5G-system, given the scientif ic research shown in item 1.2. 

above, when compared to the current limits.  
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It appears likely that the protection under article 8 of ”list III-species” would not be respected 

by the establishing of the 5G-system, when compared with the current limits. 

61  
2.5. The Bonn-convention.  

The June 23rd 1979 convention on the ”Conservation of Migratory Species of Wild Animals” 

(hereafter the ”Bonn-convention”) was ratified by Denmark through royal decree on July 5th
 1982. 

It has not been incorporated into Danish legislation, and national law must be interpreted in line 

with the obligations f lowing from the convention, which the Danish state chose to undertake 

through its ratif ication. (This applies as long as it is not necessary to directly set aside a provision 

of a national law.)  
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The convention includes, inter alia, a number of obligations whereby the signatory states have 

taken on the responsibility to ”take appropriate steps” to keep safe endangered migrating animal 

species and their habitats, cf. article 2, paragraph 1.  

The articles of the directive relevant to this legal opinion, on the basis of the information before 

me, are the following (emphasis added), with ongoing commentary:  

Art. 2, para. 1 and 2:  

”1. The Parties acknowledge the importance of migratory species being conserved and of Range 

States agreeing to take action to this end whenever possible and appropriate, paying special 

attention to migratory species the conservation status of which is unfavourable, and taking 

individually or in co-operation appropriate and necessary steps to conserve such species and their 

habitat.  

2. The Parties acknowledge the need to take action to avoid any migratory species becoming 

endangered.”  

The presupposed protection of migrating species is not, in my opinion, possible when comparing 

the above cited research, cf. item 1.2., with the current limits, should the intended 5G-system be 

introduced.  

Add to this, that in my estimation Denmark will be excluding themselves from having ”taken the 

necessary steps” to preserve the migrating species if  the current limits are upheld.  

Art. 3, para. 4:  

”Parties that are Range States of a migratory species listed in Appendix I shall endeavour:  

a) to conserve and, where feasible and appropriate, restore those habitats of the species which 

are of importance in removing the species from danger of extinction;  

b) to prevent, remove, compensate for or minimize, as appropriate, the adverse effects of  

activities or obstacles that seriously impede or prevent the migration of the species; and  

c) to the extent feasible and appropriate, to prevent, reduce or control factors that are 

endangering or are likely to further endanger the species, including strictly controlling the 

introduction of, or controlling or eliminating, already introduced exotic species.”  

The wording ”to the extent … appropriate,” which limits the obligation in subsection (c), cannot 

be found in subsections (a) or (b).  

The presupposed protection of migrating species is not, in my opinion, possible when comparing 

the above cited research, cf. item 1.2., with the current limits, should the intended 5G-system be 

introduced. 
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2.5.1. Subject conclusion.  
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The presupposed protection of migrating species is not, in my opinion, possible when comparing 

the above cited research, cf. item 1.2., with the current limits, should the intended 5G-system be 

introduced. 
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3. Conclusion and f inal remarks.  

It is the conclusion of this legal opinion that establishing and activating a 5G-network, as it is 

currently described, would be in contravention of current human and environmental laws 

enshrined in the European Convention on Human Rights, the UN Convention on the Rights of the 

Child, EU regulations, and the Bern- and Bonn-conventions.  

The reason is the very signif icant body of scientif ic documentation available, showing that  

radiofrequent electromagnetic radiation is harmful and dangerous to the health of humans 

(particularly children), animals and plants.  

This also applies when the radiation remains within the limits recommended by ICNIRP and 

currently used in Denmark as well as broadly within the EU.  

The exact damaging effects to health from 5G are not known, since the system is not exactly 

defined, though given the background of the current research on the effects of radiofrequent 

electromagnetic radiation on, e.g. the bodies of humans and animals, including the provocation 

of DNA damage and oxidative stress, it appears highly unlikely that it would not lead to similar 

harm as the current systems, particularly since it is based on the same basic form of radiation.  

The Danish state earns considerable amounts licensing the establishment and operation of the 

communications systems by, inter alia, auctioning off the frequency bands to telecommunications 

companies who then use the bands to generate billions of prof it, which is then taxed.  

Alfonso Balmori is one amongst many scientists who have spoken out in the following way about 

the inherent conflict of interest in this structural problem, cf. Balmori (2005, p. 116):  

”Controversy is frequent when the scientists recognize serious effects on health and on the 

environment that cause high economic losses.”  

Holte, May 4th 2019  

Christian F. Jensen  
attorney-at-law (L) 
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APPENDIX 1 TO LEGAL OPINION 
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Agarwal A. et al. 2009, Effects of radiofrequency electromagnetic waves (RF 

EMW) from cellular phones on human ejaculated semen: an in vitro pilot 

study  

https://www.sciencedirect.com/science/article/pii/S0015028208033566  

"Result(s) Samples exposed to RF-EMW showed a significant decrease in sperm motility and  

viability, increase in ROS level, and decrease in ROS-TAC score. Levels of TAC [Total 

Antioxidant  Capacity] and DNA damage showed no significant differences from the unexposed 

group."  

Aitken R.J. et al. 2005, Impact of radio frequency electromagnetic radiation 

on  DNA integrity in the male germline.  

"In this study, mice were exposed to 900 MHz RFEMR at a specific absorption rate of  

approximately 90 mW/kg inside a waveguide for 7 days at 12 h per day. Following exposure, 

DNA  damage to caudal epididymal spermatozoa was assessed by quantitative PCR (QPCR) as 

well as  alkaline and pulsed-field gel electrophoresis... This study suggests that while RFEMR 

does not have a dramatic impact on male germ cell development, a significant genotoxic effect 

on epididymal  spermatozoa is evident and deserves further investigation."  

Fulltext & PDF: https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2605.2005.00531.x  

Avendaño C. et al. 2011, Use of laptop computers connected to internet 

through  Wi-Fi decreases human sperm motility and increases sperm DNA 

fragmentation  

exposure of human spermatozoa to a wireless internet-connected laptop decreased motility and  

induced DNA fragmentation by a nonthermal effect.  

Fulltext & PDF: https://www.fertstert.org/article/S0015-0282(11)02678-1/fulltext  

Behari J. et al. 2006, Single strand DNA breaks in rat brain cells exposed to  

microwave radiation  

This study shows that the chronic exposure to these radiations (2.45 and 16.5 GHz, SAR 1.0 and  

2.01 W/kg, respectively) cause statistically significant (p < 0.001) increase in DNA single strand  

breaks in brain cells of rat.  

https://www.sciencedirect.com/science/article/pii/S0027510705005361  

Belyaev I.Y. et al. 2009, Microwaves from UMTS/GSM mobile phones induce  

long‐lasting inhibition of 53BP1/γ‐H2AX DNA repair foci in human 

lymphocytes  
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"All data were pooled and highly significant inhibitory effects on formation of DNA repair foci 

were found as analyzed immediately after 1 h exposure to UMTS, 915 MHz and heat shock...The 

most  striking observation was that these MW  

induced inhibitory effects continued up to 3 days following 1 h exposure to MWs... These effects  

depended on carrier frequency and type of signal and suggested misbalance between DNA 

damage  and DNA repair"  

https://onlinelibrary.wiley.com/doi/abs/10.1002/bem.20445 

Blank M. et al. 2011, DNA is a fractal antenna in electromagnetic fields  

Since DNA can interact with EMF over a wide range of frequencies, and does not appear to be  

limited to an optimal frequency, it has the functional properties of a fractal antenna....From the  

above analysis of the effect of EMF on the stress response, DNA strand breaks and cancer  

epidemiology, the fractal property of DNA is apparent in the ELF and RF ranges.  

https://www.tandfonline.com/doi/full/10.3109/09553002.2011.538130  

Burlaka A. et al. 2013, Overproduction of free radical species in embryonal 

cells  exposed to low intensity radiofrequency radiation  

CONCLUSION: Exposure of developing quail embryos to extremely low intensity RF-EMR of  

GSM 900 MHz during at least one hundred and fifty-eight hours leads to a significant  

overproduction of free radicals/reactive oxygen species and oxidative damage of DNA in 

embryo  cells. These oxidative changes may lead to pathologies up to oncogenic 

transformation of cells.  

Fulltext & PDF: http://exp-oncology.com.ua/article/6079  

Busljeta I. et al. 2004, Erythropoietic changes in rats after 2.45 GJz 

nonthermal  irradiation.  

"Adult male Wistar rats (N=40) were exposed to 2.45 GHz continuous RF/MW fields for 2 hours  

daily, 7 days a week, at 5-10 mW/cm2... In the applied experimental condition, RF/MW radiation  

might cause disturbance in red cell maturation and proliferation, and induce micronucleus  

formation in erythropoietic cells."  

https://www.ncbi.nlm.nih.gov/pubmed/15729835  

Cam ST et al. 2011, Single-strand DNA breaks in human hair root cells 

exposed  to mobile phone radiation  

Conclusions: A short-term exposure (15 and 30 min) to RFR (900-MHz) from a mobile phone  

caused a significant increase in DNA single-strand breaks in human hair root cells located 

around  the ear which is used for the phone calls.  

https://www.tandfonline.com/doi/full/10.3109/09553002.2012.666005  
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Campisi A. et al. 2010, Reactive oxygen species levels and DNA fragmentation 

on astrocytes in primary culture after acute exposure to low intensity 

microwave  electromagnetic field  

Our data demonstrate, for the first time, that even acute exposure to low intensity EMF induces  

ROS production and DNA fragmentation in astrocytes in primary cultures, which also represent 

the  principal target of modulated EMF. Our findings also suggest the hypothesis that the effects 

could  be due to hyperstimulation of the glutamate receptors, which play a crucial role in acute 

and  chronic brain damage. Furthermore, the results show the importance of the amplitude 

modulation  in the interaction between EMF and neocortical astrocytes.  

https://www.sciencedirect.com/science/article/abs/pii/S030439401000176X 

d'Ambrosio G et al. 2002, Cytogenetic damage in human lymphocytes 

following  GMSK phase modulated microwave exposure  

Human peripheral blood cultures were exposed to 1.748 GHz, either continuous wave (CW) or  

phase only modulated wave (GMSK), for 15 min. The maximum specific absorption rate  

(approximately 5 W/kg) was higher than that occurring in the head of mobile phone users; 

however, no changes were found in cell proliferation kinetics after exposure to either CW or 

GMSK fields. As far as genotoxicity is concerned, the micronucleus frequency result was not 

affected by CW  exposure; however, a statistically significant micronucleus effect was found 

following exposure to  phase modulated field. These results would suggest a genotoxic power of 

the phase modulation per  se.  

https://www.ncbi.nlm.nih.gov/pubmed/11793401  

De Luliis G.N. et al. 2009, Mobile Phone Radiation Induces Reactive Oxygen  

Species Production and DNA Damage in Human Spermatozoa In Vitro  

"Principal Findings: Purified human spermatozoa were exposed to radio-frequency  

electromagnetic radiation (RF-EMR) tuned to 1.8 GHz and covering a range of specific 

absorption  rates (SAR) from 0.4 W/kg to 27.5 W/kg. In step with increasing SAR, motility and 

vitality were  significantly reduced after RF-EMR exposure, while the mitochondrial generation 

of reactive  oxygen species and DNA fragmentation were significantly elevated (P<0.001). 

Furthermore, we  also observed highly significant relationships between SAR, the oxidative DNA 

damage bio-marker, 8-OH-dG, and DNA fragmentation after RF-EMR exposure."  

"Conclusions: RF-EMR in both the power density and frequency range of mobile phones 

enhances  mitochondrial reactive oxygen species generation by human spermatozoa, decreasing 

the motility  and vitality of these cells while stimulating DNAbase adduct formation and, 

ultimately DNA  fragmentation. These findings have clear implications for the safety of extensive 

mobile phone use  by males of reproductive age, potentially affecting both their fertility and the 

health and wellbeing  of their offspring."  

Fulltext & PDF: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2714176/  
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Diem E. et al. 2005, Non-thermal DNA breakage by mobile-phone radiation  

(1800 MHz) in human fibroblasts and in transformed GFSH-R17 rat 

granulosa  cells in vitro.  

"Abstract: Cultured human diploid fibroblasts and cultured rat granulosa cells were exposed to  

intermittent and continuous radiofrequency electromagnetic fields (RF-EMF) used in mobile  

phones, with different specific absorption rates (SAR) and different mobile-phone modulations.  

DNA strand breaks were determined by means of the alkaline and neutral comet assay. RF-EMF  

exposure (1800 MHz; SAR 1.2 or 2 W/kg; different modulations; during 4, 16 and 24h; 

intermittent  5 min on/10 min off or continuous wave) induced DNA single- and double-strand 

breaks. Effects  occurred after 16 h exposure in both cell types and after different mobile-phone 

modulations. The  intermittent exposure showed a stronger effect in the comet assay than 

continuous exposure.  Therefore we conclude that the induced DNA damage cannot be based on 

thermal effects."  

https://www.sciencedirect.com/science/article/abs/pii/S1383571805000896 

D'Silva M.H. et al. 2017, Effect of Radiofrequency Radiation Emitted from 2G  

and 3G Cell Phone on Developing Liver of Chick Embryo – A Comparative  

Study  

Conclusion: The chronic exposure of chick embryo liver to RFR emitted from 2G and 3G cell 

phone resulted in various structural changes and DNA damage. The changes were more 

pronounced in 3G experimental group. Based on these findings it is necessary to create 

awareness among public  about the possible ill effects of RFR exposure from cell phone.  

Fulltext og PDF: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5583901/  

Fucić A. et al. 1992, X-rays, microwaves and vinyl chloride monomer: their  

clastogenic and aneugenic activity, using the micronucleus assay on human  

lymphocytes.  

"In our study we chose the micronucleus assay with a new mathematical approach to separate  

clastogenic from aneugenic activity of three well-known mutagens (vinyl chloride monomer, X-

rays  and microwaves) on the genome of human somatic cells... Microwaves possess some 

mutagenic  characteristics typical of chemical mutagens."  

https://www.sciencedirect.com/science/article/pii/0165799292901333  

Gajski G. et al. 2009, Radioprotective effects of honeybee venom (Apis 

mellifera) against 915-MHz microwave radiation-induced DNA damage in 

wistar rat  lymphocytes: in vitro study.  

The aim of this study is to investigate the radioprotective effect of bee venom against DNA 

damage  induced by 915-MHz microwave radiation (specific absorption rate of 0.6 W/kg) in 

Wistar rats...  Bee venom is demonstrated to have a radioprotective effect against basal and 



   

 

  117 

 

oxidative DNA  damage. Furthermore, bee venom is not genotoxic and does not produce 

oxidative damage in the  low concentrations used in this study.  

https://journals.sagepub.com/doi/full/10.1177/1091581809335051  

Gandhi G. et al. 2005, Cytogenetic Damage in Mobile Phone Users: 

Preliminary  Data.  

"The aim of the present study hence was to detect any cytogenetic damage in mobile phone users 

by analysing short term peripheral lymphocytes cultures for chromosomal aberrations and the 

buccal  mucosal cells for micronuclei (aneugenicity and clastogenicity). The results revealed 

increased  number of micronucleated buccal cells and cytological abnormalities in cultured 

lymphocytes  indicating the genotoxic response from mobile phone use."  

https://www.tandfonline.com/doi/abs/10.1080/09723757.2005.11885936  

PDF: http://www.krepublishers.com/02-Journals/IJHG/IJHG-05-0-000-000-2005-Web/IJHG-05-4- 225-

288-2005-Abst-PDF/IJHG-05-4-259-265-2005-210-Gandhi-G/IJHG-05-4-259-265-2005-210- 

Gandhi-G.pdf 

Gandhi G. et al. 2015, A cross-sectional case control study on genetic damage 

in  individuals residing in the vicinity of a mobile phone base station.  

Genetic damage parameters of DNA migration length, damage frequency (DF) and damage 

index  were significantly (p = 0.000) elevated in the sample group compared to respective values 

in  healthy controls.  

https://www.tandfonline.com/doi/abs/10.3109/15368378.2014.933349  

Garaj-Vrhovac V et al. 1992, The correlation between the frequency of  

micronuclei and specific chromosome aberrations in human lymphocytes  

exposed to microwave radiation in vitro.  

Human whole-blood samples were exposed to continuous microwave radiation, frequency 7.7 

GHz, power density 0.5, 10 and 30 mW/cm2 for 10, 30 and 60 min. A correlation between 

specific  chromosomal aberrations and the incidence of micronuclei after in vitro exposure was 

observed. In  all experimental conditions, the frequency of all types of chromosomal aberrations 

was significantly higher than in the control samples... The results of the study indicate that 

microwave radiation  causes changes in the genome of somatic human cells and that the applied 

tests are equally sensitive for the detection of the genotoxicity of microwaves.  

https://www.sciencedirect.com/science/article/pii/0165799292900064  

Gorpinchenko I. et al. 2014, The influence of direct mobile phone radiation on  

sperm quality.  
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CONCLUSIONS: A correlation exists between mobile phone radiation exposure, DNA 

fragmentation level and decreased sperm motility.  

Fulltext & PDF: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4074720/  

Güler G et al. 2012, The effect of radiofrequency radiation on DNA and lipid  

damage in female and male infant rabbits.  

CONCLUSION: Consequently, it can be concluded that GSM-like RF radiation may induce  

biochemical changes by increasing free radical attacks to structural biomolecules in the rabbit 

as an experimental animal model.  

https://www.tandfonline.com/doi/full/10.3109/09553002.2012.646349  

Gursatej A.G. 2005, Genetic damage in mobile phone users: some preliminary  

findings.  

"In the present study, DNA and chromosomal damage investigations were carried out on the  

peripheral blood lymphocytes of individuals using mobile phones, being exposed to MW 

frequency  ranging from 800 to 2000 MHz.... CONCLUSIONS: These results highlight a 

correlation between  mobile phone use (exposure to RFR) and genetic damage and require 

interim public health actions  in the wake of widespread use of mobile telephony."  

https://tspace.library.utoronto.ca/handle/1807/5943  

PDF: https://tspace.library.utoronto.ca/bitstream/1807/5943/1/hg05022.pdf 

Karaca E. et al. 2011, The genotoxic effect of radiofrequency waves on mouse  

brain  

Brain cell cultures of the mice were exposed to 10.715 GHz with specific absorbtion rate (SAR)  

0.725 W/kG signals for 6 h in 3 days at 25°C to check for the changes in the micronucleus (MNi)  

assay and in the expression of 11 proapoptotic and antiapoptotic genes. It was found that MNi 

rate  increased 11-fold and STAT3 expression decreased 7-fold in the cell cultures which were 

exposed to RF. Cell phones which spread RF may damage DNA and change gene expression in 

brain cells.  

https://link.springer.com/article/10.1007%2Fs11060-011-0644-z  

Kesari K.K. et al. 2013, Effect of 3G cell phone exposure with computer  

controlled 2-D stepper motor on non-thermal activation of the 

hsp27/p38MAPK  stress pathway in rat brain.  

Result shows that microwave radiation emitted from 3G mobile phone significantly induced DNA  

strand breaks in brain.  

https://link.springer.com/article/10.1007%2Fs12013-013-9715-4  
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Kumar S. et al. 2014, Effect of electromagnetic irradiation produced by 3G  

mobile phone on male rat reproductive system in a simulated scenario.  

"Significant decrease in sperm count, increase in the lipid peroxidation damage in sperm cells,  

reduction in seminiferous tubules and testicular weight and DNA damage were observed 

following  exposure to EMF in male albino rats. The results suggest that mobile phone exposure 

adversely  affects male fertility."  

http://nopr.niscair.res.in/bitstream/123456789/29335/1/IJEB%2052%289%29%20890-897.pdf  

Liu C. et al. 2013, Mobile phone radiation induces mode-dependent DNA  

damage in a mouse spermatocyte-derived cell line: a protective role of  

melatonin.  

RESULTS:The levels of DNA damage were significantly increased following exposure to 

Mobile  Phone Radiation(MPR) in the listen, dialed and dialing modes. Moreover, there were  

significantly higher increases in the dialed and dialing modes than in the listen mode.  

Interestingly, these results were consistent with the radiation intensities of these modes. 

However, the DNA damage effects of MPR in the dialing mode were efficiently attenuated by 

melatonin  pretreatment.  

Link:https://www.ncbi.nlm.nih.gov/pubmed/23952262  

Lu Y. et al. 2012, Reactive Oxygen Species Formation and Apoptosis in 

Human  Peripheral Blood Mononuclear Cell Induced by 900 MHz Mobile 

Phone  Radiation  

Abstract: We demonstrate that reactive oxygen species (ROS) plays an important role in the 

process of apoptosis in human peripheral blood mononuclear cell (PBMC) which is induced by 

the  radiation of 900 MHz radiofrequency electromagnetic field (RFEMF) at a specific 

absorption rate  (SAR) of ~0.4 W/kg when the exposure lasts longer than two hours. The 

apoptosis is induced  through the mitochondrial pathway and mediated by activating ROS and 

caspase-3, and decreasing 

the mitochondrial potential. The activation of ROS is triggered by the conformation disturbance 

of  lipids, protein, and DNA induced by the exposure of GSM RFEMF. Although human PBMC 

was  found to have a self-protection mechanism of releasing carotenoid in response to oxidative 

stress to  lessen the further increase of ROS, the imbalance between the antioxidant defenses and 

ROS   

formation still results in an increase of cell death with the exposure time and can cause about 

37%  human PBMC death in eight hours.  

Fulltext & PDF: https://www.hindawi.com/journals/omcl/2012/740280/  
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Markova E. et al. 2010, Microwaves from Mobile Phones Inhibit 53BP1 Focus  

Formation in Human Stem Cells More Strongly Than in Differentiated Cells:  

Possible Mechanistic Link to Cancer Risk  

"We studied whether microwaves from mobile telephones of the Global System for Mobile  

Communication (GSM) and the Universal Global Telecommunications System (UMTS) induce  

DSBs or affect DSB repair in stem cells... Microwaves from mobile phones inhibited formation of  

53BP1 foci in human primary fibroblasts and mesenchymal stem cells. These data parallel our  

previous findings for human lymphocytes. Importantly, the same GSM carrier frequency (915 

MHz)  and UMTS frequency band (1947.4 MHz) were effective for all cell types. Exposure at 905 

MHz did not inhibit 53BP1 foci in differentiated cells, either fibroblasts or lymphocytes, whereas 

some  effects were seen in stem cells at 905 MHz. Contrary to fibroblasts, stem cells did not 

adapt to  chronic exposure during 2 weeks."  

Fulltext & PDF: https://ehp.niehs.nih.gov/doi/abs/10.1289/ehp.0900781  

Megha K. et al. 2015, Low intensity microwave radiation induced oxidative  

stress, inflammatory response and DNA damage in rat brain.  

In conclusion, the present study suggests that low intensity microwave radiation induces 

oxidative  stress, inflammatory response and DNA damage in brain by exerting a frequency 

dependent effect.  The study also indicates that increased oxidative stress and inflammatory 

response might be the  factors involved in DNA damage following low intensity microwave 

exposure.  

https://www.sciencedirect.com/science/article/pii/S0161813X15300097  

Panagopoulos D.J. 2007, Cell death induced by GSM 900-MHz and DCS 

1800- MHz mobile telephony radiation.  

Results (excerpt): The data reveal that both GSM 900 and DCS 1800 mobile telephony 

radiations  strongly induce cell death (DNA fragmentation) in ovarian egg chambers of the 

exposed groups,  (63.01% in 900, 45.08% in 900A and 39.43% in 1800), while in the SE [Sham 

Exposed] and C  [Control] groups the corresponding percentage of cell death was only 7.78% 

and 7.75%,  respectively.  

https://www.sciencedirect.com/science/article/abs/pii/S1383571806003202  

Pandey N. et al. 2016 Radiofrequency radiation (900 MHz)-induced DNA  

damage and cell cycle arrest in testicular germ cells in swiss albino mice  

"Result: Swiss albino mice were exposed to RFR (900 MHz) for 4 h and 8 h duration per day for 

35 days. One group of animals was terminated after the exposure period, while others were kept 

for an 
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additional 35 days post-exposure. RFR exposure caused depolarization of mitochondrial  

membranes resulting in destabilized cellular redox homeostasis. Statistically significant 

increases  in the damage index in germ cells and sperm head defects were noted in RFR-exposed 

animals."  

https://journals.sagepub.com/doi/abs/10.1177/0748233716671206  

Phillips JL et al. 2009, Electromagnetic fields and DNA damage  

This review describes the comet assay and its utility to qualitatively and quantitatively assess 

DNA  damage, reviews studies that have investigated DNA strand breaks and other changes in 

DNA  structure, and then discusses important lessons learned from our work in this area. This is 

just a  review, it is not an article representing a study in which the connection is proven. BUT IT 

IS  IMPORTANT because it provides an overview of the factors which are decisive as to 

whether  genotoxic effects are found in scientic studies (e.g. cell type and the pulsation of the 

radiation).  

Fulltext & PDF: https://www.pathophysiologyjournal.com/article/S0928-4680(09)00014-5/fulltext  

Salford L et al. 2003, Nerve cell damage in mammalian brain after exposure 

to  microwaves from GSM mobile phones  

Three groups each of eight rats were exposed for 2 hr to Global System for Mobile 

Communications (GSM) mobile phone electromagnetic fields of different strengths [0.24. 2.4, 

and 24 W/m2]. We  found highly significant (p< 0.002) evidence for neuronal damage in the 

cortex, hippocampus, and  basalganglia in the brains of exposed rats.  

Fulltext & PDF: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1241519/  

Schwarz C. 2008, Radiofrequency electromagnetic fields (UMTS, 1,950 MHz)  

induce genotoxic effects in vitro in human fibroblasts but not in lymphocytes.  

CONCLUSION: UMTS [3G] exposure may cause genetic alterations in some but not in all  

human cells in vitro.  

https://link.springer.com/article/10.1007%2Fs00420-008-0305-5  

Semra T.C. et al. 2012, Single-strand DNA breaks in human hair root cells  

exposed to mobile phone radiation  

Conclusions: A short-term exposure (15 and 30 min) to RFR (900-MHz) from a mobile phone  

caused a significant increase in DNA single-strand breaks in human hair root cells located 

around  the ear which is used for the phone calls.  

https://www.tandfonline.com/doi/abs/10.3109/09553002.2012.666005  
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Tice R.R. et al. 2002, Genotoxicity of radiofrequency signals. I. Investigation 

of  DNA damage and micronuclei induction in cultured human blood cells.  

This research demonstrates that, under extended exposure conditions, RF signals at an average  

SAR of at least 5.0 W/kg are capable of inducing chromosomal damage in human lymphocytes.  

https://onlinelibrary.wiley.com/doi/abs/10.1002/bem.104 

Trosic I et al. 2011, Effect of electromagnetic radiofrequency radiation on the  

rats' brain, liver and kidney cells measured by comet assay  

The results of this study suggest that, under the experimental conditions applied, repeated 915 

MHz irradiation could be a cause of DNA breaks in renal and liver cells, but not affect the cell 

genome  at the higher extent compared to the basal damage.  

https://www.researchgate.net/publication/221683991_Effect_of_Electromagnetic_Radiofrequency_  

Radiation_on_the_Rats'_Brain_Liver_and_Kidney_Cells_Measured_by_Comet_Assay  

Verschaeve L. 2009, Genetic damage in subjects exposed to radiofrequency  

radiation  

A majority of these studies do show that RF-exposed individuals have increased frequencies of  

genetic damage (e.g., chromosomal aberrations) in their lymphocytes or exfoliated buccal cells.  

https://www.sciencedirect.com/science/article/pii/S1383574208001415  

Xu S. et al. 2010, Exposure to 1800 MHz radiofrequency radiation induces  

oxidative damage to mitochondrial DNA in primary cultured neurons.  

In this study, we exposed primary cultured cortical neurons to pulsed RF electromagnetic fields 

at a frequency of 1800 MHz modulated by 217 Hz at an average special absorption rate (SAR) of 

2  W/kg. At 24 h after exposure, we found that RF radiation induced a significant increase in the 

levels of 8-hydroxyguanine (8-OHdG), a common biomarker of DNA oxidative damage, in the  

mitochondria of neurons. Concomitant with this finding, the copy number of mtDNA and the 

levels  of mitochondrial RNA (mtRNA) transcripts showed an obvious reduction after RF 

exposure. Each  of these mtDNA disturbances could be reversed by pretreatment with melatonin, 

which is known to  be an efficient antioxidant in the brain. Together, these results suggested that 

1800 MHz RF  radiation could cause oxidative damage to mtDNA in primary cultured neurons. 

Oxidative damage  to mtDNA may account for the neurotoxicity of RF radiation in the brain.  

https://www.sciencedirect.com/science/article/pii/S0006899309022999  

Yakymenko I. et al, 2010, Risks of carcinogenesis from electromagnetic 

radiation of mobile telephony devices.  

Among reproducible biological effects of low-intensive MWs are reactive oxygen species  

overproduction, heat shock proteins expression, DNA damages, apoptosis. The lack of generally  
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accepted mechanism of biological effects of low-intensive non-ionizing radiation doesn't permit 

to  disregard the obvious epidemiological and experimental data of its biological activity.  

Fulltext &   

PDF: https://www.researchgate.net/publication/45538585_Risks_of_carcinogenesis_from_electrom  

agnetic_radiation_of_mobile_telephony_devices 

Zalata A. et al. 2015 , In vitro effect of cell phone radiation on motility, DNA  

fragmentation and clusterin gene expression in human sperm.  

CONCLUSION: Cell phone emissions have a negative impact on exposed sperm motility 

index,  sperm acrosin activity, sperm DNA fragmentation and seminal CLU gene expression, 

especially  in OAT* cases.  

* = cases where the concentration of sperm is low.  

Fulltext & PDF: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4410031/  

Zothansiama et al. 2017, Impact of radiofrequency radiation on DNA damage  

and antioxidants in peripheral blood lymphocytes of humans residing in the  

vicinity of mobile phone base stations  

Subjects living within an 80 metre radius of a mobile mast had significantly more micronuclei  

(blood marker for DNA damage) and reduced anti-oxidant status than people living outside a 

300  metre radius.  

https://www.tandfonline.com/doi/abs/10.1080/15368378.2017.1350584  

Zotti-Martelli L. et al. 2005, Individual responsiveness to induction of  

micronuclei in human lymphocytes after exposure in vitro to 1800-MHz  

microwave radiation.  

The results show that microwaves are able to induce MN [micronuclei] in short-time exposures 

to  medium power density fields. Our data analysis highlights a wide inter-individual variability 

in the  response, which was confirmed to be a characteristic reproducible trait by means of the 

second  experiment.  

https://www.sciencedirect.com/science/article/abs/pii/S138357180500032X 

 

 


