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" Risk communication is not about reassuring people, 

but about helping them understand and manage risk ." 

Peter M. Sandman 

 

INTRODUCTION : 

In recent years, with the introduction of each new technology that has become available to many 

people, the electromagnetic background on the planet has been increasing, resulting from artificial sources 

emitting into the environment. The reason for this is that a large part of these new technologies use 

electromagnetic waves (EMW) as a carrier of information. Examples of this are wireless technologies, 

terrestrial radio and television, telemetry systems in the fields of physics, medicine, and communications. 

At the same time, fears among the population regarding the possible health risk from the impact 

of electromagnetic fields in populated areas are growing strongly. Although there is no evidence of 

harmful effects associated with such an impact at the existing values of electromagnetic fields in the 

environment, international organizations (World Health Organization - WHO, European Commission - 

EC, etc.) recommend a special approach to the problems related to the implementation of the preventive 

approach, as well as continuing scientific research in this area of knowledge. A large part of these 

recommendations is the study and analysis of risk perceptions and fears among the population, as well 

as the conduct of epidemiological studies on the real risk from the impact of electromagnetic fields. This 

especially applies to electromagnetic fields emitted by mobile communication base stations, which are 

the most common artificial emitters in populated areas and against which there is the greatest unrest 

among the population in Europe and the world at the present time. 

Electromagnetic exposure is often associated with diseases such as Alzheimer's, Parkinson's, 

cancer, as well as diseases of the central and autonomic nervous systems, cardiovascular system, damage 

to analyzers, etc. 

A significant proportion of the population declares that they are “hypersensitive” to these 

radiations, and this has led to the funding of a large number of studies focused on the symptoms and 

syndromes associated with this phenomenon. Although it has not been proven that these symptoms are 

related to electromagnetic exposure, it is recommended to introduce a nosological unit defining a disease 

with the identified health problems. In some countries, it has been found that no less than 3% of the 

population suffers from such a disease. 

All this leads to the need to implement a correct and targeted policy in the field of communication 

and risk management related to the impact of EMF from artificial sources on the population. 

Non-ionizing radiation (NIR). Microwaves. Application.  

NRL are electromagnetic radiations that do not have sufficient energy per single photon to ionize 

atoms or molecules, i.e. to remove an electron from an atom or molecule they affect. These are 
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electromagnetic radiations with relatively low frequencies (lower photon energy) and when passing 

through any medium, they cannot ionize it. 

Examples of EMR are electromagnetic waves in the ultraviolet (UV) range, visible light and 

infrared (IR) radiation, microwave and radio frequency electromagnetic waves (EMW), low-frequency 

and constant electric and magnetic fields. 

Here we will focus primarily on the microwave spectrum of electromagnetic waves, which is 

fundamental in modern telecommunication systems. 

Microwaves cover a frequency range from 300 MHz to 300 GHz, or wavelengths from 1 m to 1 

mm. Microwave EMFs are also used in the food industry, for processing rubber and plastics, in medicine 

(medical radars in physiotherapy). They are the waves used for communication systems in military 

technology, aviation, meteorology, space research, television and many others. Microwaves are also in 

our homes through microwave ovens, WiFi systems, DECT phones and many other wireless technology 

systems. 

 

Hygienic norms and standards for EMF 

Complete information on existing standards in the world, as well as a comparison of limit values, 

can be made based on data from the WHO International Electromagnetic Fields Project, presented in 

Table 1. 
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Table 1. Reference levels or limit values for population exposure to EMF in the EU Member 

States, including selected developed countries outside the EU, as of 2017. [ Comparison of international 

policies on electromagnetic fields (power frequency and radiofrequency fields), National Institute for 

Public Health and the Environment, RIVM PO Box 1, 3720 BA Bilthoven The Netherlands 

www.rivm.nl/enJanuary 2018 .] 
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Electromagnetic hypersensitivity 

In recent years, the scientific literature has often referred to “electromagnetic hypersensitivity”. 

The most serious evidence for the presence of such symptoms in the population was presented at the 

international workshop in Prague in 2004, organized by the WHO. At this meeting, the diagnostic unit 

“idiopathic environmental intolerance” was introduced to diagnose the problem, which includes the 

symptoms that “hypersensitive individuals” associate with electromagnetic fields – IEI-EMF. This 

concept was introduced to describe the causal relationship of various symptoms and EMF, most often 

called “electromagnetic hypersensitivity”, “electro-sensitivity”, “sensitivity to electric current”. The 

working group deliberately does not accept the name "symptoms related to EMF exposure" in order to 

distinguish itself from individuals who associate any health problems with EMF exposure and do not 

take into account the influence of other environmental factors, such as chemical agents or other impacts. 

 

Risk to the population from EMF exposure. 

Scientists assess health risk by weighing and critically evaluating all available scientific evidence 

to develop a sound risk assessment. Society may present its assessment of risk through an entirely 

different process, often not based on quantitative information. Ultimately, this perceived risk can be as 

important as measurable risk in determining commercial investments and government policy. 

Factors that shape individuals’ perceptions of risk include underlying social and individual 

values (such as traditions, habits), as well as accumulated experience – professional or life. These 

factors can account for local interests, possible biases, hidden agendas or assumptions. Careful 

attention to the social dimensions of a project allows decision-makers and managers to develop 

informed decisions as part of comprehensive risk management programs. 

The question of EMF risk is based on: its management by the state, how it is perceived by the 

population, and what is the result of the risk assessment (complex data: mathematical data, scientific 

data and relationships, as well as its characterization), in the following figure. 
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Figure 1. Assessment, interpretation and regulation of EMF risks. 

(Source “Establishing a Dialogue on …”, WHO, 2002) 

 

Risk management 

How do you develop an effective risk management program, which is the final and most 

important stage following risk assessment? 

Problem identification and scientifically sound risk assessment are key steps in defining a 

successful risk management program. To meet this assessment, such a program must integrate actions 

and strategies, such as identifying opportunities, making decisions, implementing those decisions, and 

evaluating the effectiveness of the process. While a range of risk management options exist, the 

emphasis is on the second point, called communication programs. 

 

Perception of risk by the population. 

In general, risk as a perception can be classified into the following levels: negligible, acceptable, 

tolerable and unacceptable risk. However, the population often determines the degree of risk also 

depending on the risk/benefit ratio. The factors that influence risk perception are presented in the 

following figure. 
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Figure 2. Factors influencing risk perception. 

(Source "Establishing a Dialogue on...", WHO, 2002) 

 

The public is extremely sensitive to forced exposure. The perception of risk is not voluntary for 

a mother with children forced to live near an EMF source, such as a high-voltage power line, transformer, 

or radar system. 

The main conclusions from international surveys indicate that: 

 The population believes that it has the right to be informed about projects and plans for the 

construction of systems with sources of physical factors that affect health. 

 Society wants to participate sufficiently in the decision-making process on the issue. 

Due to the lack of an effective information system and language for communication between 

specialists, government, industry and society, the introduction of new technologies causes distrust and 

fear. The development of these technologies and the introduction of new sources must include in their 

research projects a preliminary assessment of the expected health effects on the population or the 

rejection of such. 

At the same time, the results of scientific research do not prove the existence of adverse health 

effects from the impact of electromagnetic fields with similar exposure on the population. The 

SCENIHR (Scientific Committee of Emerging and Newly Identified Health Risks) study of the Member 

States, carried out in 2014, shows that “the results of the available scientific literature do not prove any 

link between the reported adverse effects on humans from exposure to EMF, in case the exposure levels 

are below the recommended limit values by the European Commission and the WHO. Epidemiological 

studies in the field of radiofrequency EMF do not show an increased risk of brain tumors. Moreover, 



7 

they do not show any indication of an increased risk for other types of cancer in the head and neck. The 

opinion of the committee from 2009 on the link between an increased risk of Alzheimer's disease with 

electromagnetic exposure is also not proven by the new studies carried out after 2009.” 

The World Health Organization (WHO) recommends the application of the 

“Precautionary/Precautionary Principle” for cases where the inaccuracies of scientific research are large, 

and also when there are serious problems with new technologies for which there is insufficient 

information about their harmful effects. At the same time, the WHO recommends the implementation 

of communication strategies after analysis and impact assessment, which will reduce tension among the 

population. 

 

Need for risk communication. Content of risk communication programs: 

Risk communication as a dynamic and interactive process 

According to the National Research Council, risk communication is “an interactive process for 

exchanging information and opinions between individuals, groups, and institutions.” This definition 

clearly emphasizes that risk communication is not limited to the presentation of scientific calculations, 

but is a social process involving moral-ethical, political, and value dimensions. 

The communication process goes through different stages. At the beginning of the dialogue, there 

is a need to provide accessible and scientifically sound information. This stage raises awareness and 

often the level of concern among stakeholders. The next phase requires continuing communication 

through open dialogue, before formulating specific policies or management decisions. 

 

Problem life cycle and management of time-sensitive situations.  

Public health and environmental issues, including electromagnetic exposure, are dynamic in 

nature and go through different phases of development. This process can be described by the concept of 

the “problem life cycle”. The figure below illustrates the dynamic nature of the issues related to 

electromagnetic exposure of the population. The curve reflects the intensity of public pressure over time, 

and the double-headed vertical arrow indicates the cyclicality and adaptability of the risk management 

and communication process. 

The life cycle illustrates how social pressures on decision-makers change over time: 
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Figure 3. Lifecycle of EMF risk assessment and management. 

        Adapted from Establishing a Dialogue on..., WHO, 2002 

 

As practice shows, it is much easier to help form an informed opinion than to change already 

formed negative attitudes. 

 

An integrated conceptual model 

The dynamic nature of the problem and its life cycle are integrated into the proposed model. The 

model includes a monitoring and feedback mechanism that allows for the adaptation of management 

and communication solutions depending on the phase of the life cycle. 

It reflects: 

 scientific risk assessment; 

 public perception; 

 social pressure; 

 the role of stakeholders; 

 the temporal dynamics of the problem. 

The following figure was developed using artificial intelligence (AI), based on the developments 

cited above. 
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Figure 4. Integrated conceptual model for communication and management  

of EMF risk in emerging technologies 

 

Strategic issues of the communication program 

Developing effective risk communication requires a clear definition of key stakeholders – those 

who have the greatest interest or can play a key role in achieving understanding. 

Every communication program should answer four fundamental questions: 

 When? – In what phase of the life cycle is the problem? 

 With whom? – Who are the key stakeholders? 

 How? – Through which channels and tools? 

 Why? – What is the purpose of communication (informing, consulting, involving, co-

decision-making)? 

The correct formulation of these questions and their adaptation to the specific social environment 

are a prerequisite for a successful communication strategy. 

 

Summary 

The integrated model for EMF risk communication and management combines scientific 

assessment, social perception, and societal dynamics. It recognizes that electromagnetic exposure issues 

are time-sensitive and subject to evolution. 
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Effective communication, initiated in the early stages, can prevent crisis phases from being 

reached and help build a sustainable balance between technological development, public health, and 

social stability. 
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AIM: 

The AIM of the study is to assess the perception of the risk of the impact of electromagnetic 

fields emitted by mobile communication base stations in our country compared to the actual exposure 

and to create conditions for managing these perceptions through the implementation of a national risk 

communication program. 

To achieve this goal, an approach was applied that is the basis for managing similar processes, 

recommended by the World Health Organization and implemented as practice in European countries. 

 

TASKS: 

1.  Collecting information about the population's "concern" about the impact of EMF from 

mobile communication base stations. Analysis of the reasons. 

2.  Development of information databases to provide adequate information for the 

population, control bodies and local administration in order to improve control and reduce fears among 

the population. 

3.  Assessment of the real risk of EMF exposure based on data from measurements of EMF 

values, in order to determine the adequacy of the population's "concern". 

4.  Implementation of the national risk communication program developed by the author to 

change people's attitudes regarding electromagnetic exposure from mobile communication base stations. 
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RESEARCH METHODS AND TECHNIQUES: 

The study applied a systematic approach, including sequential planning, organization and 

implementation of activities for data collection, processing, analysis and presentation. The method 

covers all stages of the research process – from the organization of information collection and provision 

of the necessary resources to the processing, visualization and interpretation of the results obtained. This 

approach allows for the integration of different sources of information and ensures traceability, 

consistency and reliability of the research process. 

 

For task 1: 

Informal assessment methods: 

 Personal contacts; 

 Gathering information from key figures – experts; 

 Contacts with focus groups and civic forums; 

 Collecting information about citizen complaints through other organizations, including 

the Ombudsman of the Republic of Bulgaria; 

 Gathering information through analysis of mail and telephone lines. 

 

Formal methods rely on already summarized, scientifically sound and representative data: 

 Analysis of information through the survey method; 

 Statistical methods of analysis. 

 

On task 2: 

In developing information databases on EMF sources and population exposure, a methodical 

approach was taken based on the theory for the creation of such information systems. 

The level of information we set for development is the scientific level, the highest level of data 

quality, with the possibility of statistical processing and different cross-sections, depending on the users. 

The information at the lower, second intermediate level, was developed for the purposes of informing 

the population. 

There are several ways to collect information, namely: 

- through documentation provided by mobile operators and other companies installing stationary 

antennas in populated areas; 

- by collecting data from measurements, as well as existing data in protocols of EMF 

measurements carried out by teams from the National Center for Environmental Protection; 
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- through other administrations and institutions, the National Institute of Health, the national 

databases of the Ministry of Health; 

- through citizen requests sent through various channels. 

 

On task 3: 

In the implementation of this task, results of measurement and assessment of EMF values around 

mobile communication base stations were applied. The data from the measurements of electromagnetic 

exposure were obtained within the framework of a scientific project of the Medical University - Pleven 

and the National Center for the Prevention and Control of Public Health in the period 2014-2015, as 

well as from measurements made by a team of the National Center for the Prevention and Control of 

Public Health in 2018-2021. 

A connection was sought between the results of EMF measurements in so-called "sensitive" areas 

in the period 2014-2015 (schools, kindergartens, hospitals), when the survey based on the 

Eurobarometer 73.3 survey in the EU was conducted by us in the country, and data from measurements 

in the period 2018-2021, when the introduction of a new technological standard (5G) began. 

The measurement results are combined and analyzed by applying statistical methods. 

 

On task 4: 

The main methodological documents that we have applied in this work are based on WHO 

publications, as well as the National Risk Communication Program, developed in the period 1997-2001 

under the National Environment and Health Action Plan: 

 Establishing a Dialogue on Risks from Electromagnetic Fields, WHO, Geneva, 2002 

 Model Legislation for Electromagnetic Fields Exposure, WHO, Geneva, 2006 

 Framework for Developing Health-Based EMF Standards, WHO, 2006. 

 National Program for Training in Risk Perception, Risk Communication and Risk 

Management as a Policy of Precautionary Approach, WHO Meeting on EMF Biological Effects and 

Standards Harmonization in Asia and Oceania, 22-24 October, 2001 

To ensure the implementation of the national program, methods and means have been used to 

involve all stakeholders in the risk communication process, to increase the qualifications of specialists 

involved in the control of electromagnetic exposure, to improve the control itself, to create conditions 

for a business environment for the industry that complies with the requirements for protecting the health 

of the population, to expand the knowledge of the population regarding EMF, mobile communications 

and the risk of EMF impact on humans, namely through: 

- development of legislation; 
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- expanding scientific research in the field of electromagnetic exposure and humans; 

- uniting the efforts of all stakeholders towards safety for the population when introducing new 

technologies, organizing expert councils, collegiums and other scientific forums for joint work of 

specialists; 

- implementation of specific forms for reporting on program activities at national and 

international level; 

- development and implementation of methodological guidelines for the control of 

electromagnetic exposure; 

- training of specialists in the field of control. 
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RESULTS AND DISCUSSION: 

Task 1. Collect information about the population's "concern" about the impact of EMF 

from mobile communication base stations. Analysis of the reasons. 

 

This task collected information on the distribution of telecommunication sources of EMF in 

populated areas. 

A comparison was made by the number of stations by member countries, by the number of base 

stations per capita in these countries, as well as by the number of stations per 1 km 2 of territory. 

Below we present data published in TowerXchange's European Guide on the total number of 

base stations (mounted on towers and roofs of buildings), as well as the ratio of the number of base 

stations per capita, as well as the number of users per 1 km 2. The data includes 31 European countries, 

including Bulgaria (some of them are not EU members). 

 

 

Figure 5. Number of base stations located in the territory of the respective countries 
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Figure 6. Number of base stations per capita, by country 

 

 

 

Figure 7. Number of base stations in different countries, per 1 km 2 

 

The presented data support the thesis that the base stations located on the territory of the Republic 

of Bulgaria are built in the same way as those built in other countries in Europe (and in other countries 

around the world), taking into account the territory of the country, the landscape and the population 
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density. This is the basis for the statement that differences in the concern of the population compared to 

that in other countries cannot be sought solely on the basis of the method of installation, the distribution 

and the density of the transmitting antennas in populated areas. 

 

Information on fears among the population in EU member states and in other countries 

around the world 

Studies of complaints in our country related to the impact of EMF from base stations also indicate 

inadequacy in terms of the real risk assessment. In this case, we mean that "health problems" are not 

expected at EMF values many times below the accepted maximum permissible levels. 

The dynamics of the processes show that until 2012, numerous complaints were observed, which 

then decreased and are currently insignificant in number. In 2019-2020, with the announcement of the 

upcoming construction of the new 5G technology, a certain increase in complaints was felt, both from 

citizens and from various institutions directly or indirectly involved in the process of developing the 

technology. 

 

 

Figure 8. Dynamics of complaints by year, 2006-2024. 

 

Analysis of information/disinformation spread online in the context of the 2020 Pandemic and 

5G 

The information that has appeared on various social networks about a connection between 

COVID-19 and the still unbuilt 5G network can frankly be placed in the category of so-called 

disinformation. 
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Figure 9. WHO poster distributed against misinformation regarding the COVID19 

 

Information about the so-called "electromagnetic hypersensitivity" 

At a 2004 WHO working group in Prague on electrical hypersensitivity, the term “idiopathic 

environmental intolerance” was adopted for the syndromes reported by patients linking their 

complaints to electromagnetic exposure. 

The information we have collected about such complaints in our country shows that there are 

individuals who consider themselves "hypersensitive", and we have documented these cases and solved 

their problems with great care and referral to relevant medical specialists. Of the 10 individuals 

examined in detail, only one of them was found to have higher EMF values, and the others - lack of 

radiation or other problems or interests unrelated to the patients' health. 
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Table 3. Specific cases of hypersensitivity reported at a WHO workshop in Prague. 

Cases Description of the situation Results of a site visit Citizens ' considerations 

 

Expert Commentary.  

Hidden Problem 

First An elite residential neighborhood, built 

in an ecologically clean area. The BS* 

is installed on a pitched roof of a house, 

next to the homes of the persons who 

filed complaints. The height of the 

phase center of the antennas is 13 m. 

Those living in the house on which the 

antennas are mounted do not complain of 

any adverse consequences. 

They are interested in whether there 

are BS emissions and whether they 

are dangerous to their health. 

Risk – unproven. Measured EMF values within the 

limits of hygiene standards**. 

The real problem is hidden and does not relate to 

health risk. 

Second A residential neighborhood in the city. 

The citizens who filed complaints are 

from apartment blocks near the block 

with the installed BS. The height of the 

phase center of the antennas is 25 m. 

Some of the people living in the 

apartment blocks are complaining of 

headaches and insomnia that occurred 

after the installation of the station. 

They are very concerned about the 

powerful radiation, which they note 

from the interference that has 

occurred in monitors and receivers, 

as well as about their health. 

Risk – unproven. 

The real problem is hidden, and is the cause of the 

appearance of subjective health complaints. 

Third Residential area in the city. Family 

living in an apartment on the 8th floor, 

directly below the base station. 

Antenna phase center height 28 m. 

The residents of the apartment have no 

complaints. 

They are interested in whether there 

are BS emissions and whether they 

are dangerous to their health. 

Risk – unproven. 

The real problem is clearly defined. 

 

Fourth House located in an ecologically clean 

area. BS (ZH-tower) is installed in the 

high part of the yard. Height of the 

phase center of the antennas 13 m. 

The property where the BS is installed is 

used as a place for recreation and 

relaxation. There are no complaints. 

They are interested in whether there 

are BS emissions and whether they 

are dangerous to their health. 

Risk – unproven. 

The real problem is hidden and concerns a possible 

health risk to their children. 

Fifth Residential area; large city. Antennas 

in negotiation for installation. Roof, 8-

story building. 

An inspection was carried out on a 

similarly located antenna system, in the 

presence of citizens from the block with 

upcoming antenna installation. 

Interest in terms of possible health 

risk. Will hygiene standards be 

met? 

Hygiene standards – complied with. 

Hidden problem – financial interest, coupled with 

fear of disease. 

Sixth An apartment located directly under 

the BS antennas. The family lives on 

the 8th, top floor of the block. 

The people who filed the complaint have 

health problems from the past (one of the 

individuals worked in harmful working 

conditions). 

They are interested in their health 

and whether broadcasting BS will 

worsen their health condition. 

The presence of EMF has been proven, with values 

within the limits of hygiene standards. 

There is no hidden problem. The problem is entirely 

healthy. 

Seventh Apartment in a residential block in a 

densely populated area. The residential 

block is 4-storey with a pitched roof. 

The complainant is an elderly person and 

lives in the same block, but in an 

adjacent entrance to the one above which 

the antennas are installed. 

The person shows interest in 

possible EMF exposure and the 

danger to their health. 

Risk – unproven. 

Hidden problem – the opinion of the entire public 

living in the block was not sought 
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Eighth Apartment located in an old residential 

block, on the 4th floor. Above it there is 

another habitable floor. The block is 

long and is a real barrier to the natural 

air currents from the east and west, 

which in certain periods of the year 

provides additional stress on the body in 

the sound and infrasonic ranges. 

The woman is about 55 years old. She 

spent part of her working experience in 

military production. She complains of 

fatigue, insomnia, burning skin and 

eczema. Almost on the verge of hysteria. 

After consulting a doctor recommended 

by us, a disease that had been present 

since childhood was discovered. It was 

accompanied by arterial hypertension in 

the preclinical phase and mental 

depression. 

She claims that the neighbors living 

above her harass her with electrical 

appliances and noise, and that the 

electrical installation in her home 

and in the entrance is not working 

properly. 

Proven presence of an inhomogeneous magnetic 

field in the VHF range, created by an electrical 

installation. The noise (infrasound) is produced by 

the winds.  

Hidden problem – undiscovered disease and created 

psychosis. Doctors believe that it is a case of 

hypersensitivity – an objectively specific 

manifestation of a reduction in the threshold of 

sensory sensitivity as a result of a subsequent 

inflammatory process. 

The woman underwent medical treatment and 

changed her accommodation. She now looks and 

feels well. 

Ninth Apartment located in an expensive 

neighborhood on the 4th floor, with 

more floors above it. The complainants 

lived in Africa for a long time. Now 

they live on rent. They own a large 

collection of stuffed animals and 

voodoo masks. 

Two blood-related women – mother and 

daughter. The younger woman is about 

45 years old, and her mother is about 70 

years old. 

 

They complain of momentary states 

of tachycardia and hypertension, as 

well as “pins and needles on the 

skin,” breathing problems, and poor 

sleep. They have requested 

“measurements of the radiation that 

is harmful to their health.” 

 

In some corners of the collection room, unusually 

high values were detected in the VHF and MW 

frequency ranges. The source of the emissions was 

not localized or identified. 

Hidden problem – possible “inadequate” belief in 

the effects of ritual objects moved from their natural 

environment. 

The women wanted to screen the entire apartment, 

which we advised them not to do. They didn't want 

to leave the apartment. 

We have no further information on this case. 

Tenth Several FM radio transmitter antennas 

were installed near a higher education 

institution teaching physics, chemistry 

and mathematics. All state regulations 

for the legalization of the radio station 

were correctly observed. 

It turned out that the EMF intensity was 

very low (below the maximum 

permissible levels for the population). 

A serious long-term risk communication 

program had to be adopted to “tame the 

spirits.” 

 

Despite this impressive good faith, 

rude requests for measurements of 

EMF intensity appeared. They were 

sent by various people working at the 

higher educational institution. They 

complained of: headaches, 

momentary increase in blood 

pressure, pain in the heart area. They 

also complained of problems in the 

operation of their equipment. 

The connection between the field emitted by the 

radio station and the resulting eye hemorrhages, two 

heart attacks, and one premature birth were 

inadequately linked to the EMF emitted by the 

antenna. 

Hidden problem - the psychosis was caused by the 

same seriously complaining staff who won a few 

years ago in a dispute over a military transmitter that 

worked in the area near the building of the higher 

education institution. The employees claimed to 

know at least a little about EMF and the effects of 

their impact 

*BS – Base Station 

**The norms – The Bulgarian norms for populated areas are 10 W/cm 2 . 
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Information on how different countries are addressing public concerns about electromagnetic 

exposure and new wireless technologies 

Our study shows that most countries in Europe are taking public concerns about EMF seriously. 

They are developing risk management programs (Switzerland, Belgium, Austria, Germany, Sweden, 

England, Israel, Australia), which include the development of regulations (Italy, Switzerland, Poland, 

Czech Republic, Russia), distribution of brochures and leaflets (in almost all European countries, China, 

Israel, Australia, Latin American countries), information through social networks (everywhere), web-

based data on public exposure (Slovenia, Hungary, Germany, UK). 

The information we have collected about the population's concerns is the basis for the 

development of the information system of EMF sources in populated areas, which is the focus of task 2 

of this work. 

 

Are there risk communication programs in European countries and how are they 

implemented? Policies and good practices 

The development of a national risk communication program in our country began in the late 

1990s and was reported to a WHO forum in Seoul, South Korea in 2001. At that time, it made a serious 

impression on scientists, with the main issues being related to the large resources and funds that should 

be invested in the implementation of such programs. Our risk communication program continued its 

development and implementation within the framework of the National Action Plan on Environment 

and Health, and was partially financed from the state budget. 

Similar programs in the 21st century exist in most European countries, especially after the 1997 

meeting of specialists in this field in Vienna, Austria, and after the publication of the reports of this 

meeting as a collection of the International Organization for Non-Ionizing Radiation Protection 

(ICNIRP) in 1998. 

In our study, we found that most countries apply the principles of the preventive approach in 

their various forms – “Prudent Avoidance”, “Precautionary Principle”, the ALARA (As Low As 

Reasonably Achievable) principle. The dissertation presents various applications of these principles 

from several countries, such as Switzerland, the USA, Australia, Sweden, Canada, Russia, Israel, South 

Korea, China. 

 

Analysis of information through the survey method: 

The survey we conducted in 2014 echoes that of the Eurobarometer conducted in EU member 

states in March–April 2010. 

The target group among which the questionnaire was distributed is young people, mainly aged 

over 17 and under 30. The survey was conducted in universities (1st-2nd year) and schools (12th grade) 
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in the cities of Sofia, Pleven, Haskovo and Smolyan, with respondents from 32 settlements across the 

country. 

Several cross-sections were made, which mainly connect the opinions of the respondents 

regarding the potential risk in relation to the duration of use of a mobile phone, a hands-free device, their 

attitude towards the risk of power frequency created by high-voltage power lines, as well as some 

situations presented visually in the survey. 

At first glance, it is clear that fears of radiation are more common among those who speak less 

than 30 minutes a day (77% of respondents). We must not forget that the “value of the service” factor 

also comes into play here, which is no longer so significant given the new conditions. 

An interesting fact is that young people are not informed about the safer use of a mobile phone 

(by using a hands-free device), as the analysis shows that 68% of respondents are not aware of this 

option at all. 

Regarding the respondents' "knowledge" of how intense the electromagnetic fields emitted by 

mobile phones are, 74% of them believe that this radiation is from "medium" to "very strong", which 

does not correspond to reality. 

The respondents are almost equally divided regarding the question "How dangerous do you 

consider the situation to be for a person talking on a mobile phone": 44% of them believe it is not 

dangerous; 55% - that it is dangerous. 

The respondents' attitude towards the electromagnetic field emitted by high-voltage power lines 

is similar. Of these, 67% place the field values above "average" to "very strong", and 89% of respondents 

believe that it is dangerous to live in buildings under power lines. 
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How many minutes did you use the following devices? 

 

 

 

 

 

  

Figure 10. Mobile phone on ear Figure 11. Mobile phone with hands free 
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Mobile phones 

 

 

 

  

Figure 14. How intense are the electromagnetic fields from which 

mobile phones? 

Figure 15. How dangerous do you consider the situation to be for a 

person talking on a mobile phone? 
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Reliable results were obtained when comparing the average values from question P3 – “How 

strong are the electromagnetic fields from…?”. The trend is a statistically significant difference 

between the average values of the perception of the strength (intensity) of the electromagnetic field 

emitted by cordless phones (DECT with a base phone) and mobile phones. The respondents’ opinion 

about the strength of the EMF for mobile phones tends to be “strong” (intense), while for cordless 

phones it tends to be “medium”. The results of the statistical processing using the SSPS package are 

presented below. The graphs were generated using AI. 

 

Graph with 95% confidence intervals 

In Figure 16, “Wireless – Mobile” means the risk perception of respondents regarding the 

strength of EMF emitted from cordless phones to mobile phones; 

"Wireless - Base Stations" - same as above, but with respect to wireless phones to base stations; 

"Mobile - Base Stations" means the same as above, but in relation to mobile phones to base 

stations. 

 

 

Figure 16. Population perception of the strength of EMF emitted by cordless telephones, 

mobile phones and base stations 

 

Cohen's d (paired / dependent samples) 
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Used: Cohen's d = Mean Difference / SD(Difference) (suitable for paired t-test). Sample size: 

N = 168 (df = 167). 

 

 

Table 4. Question p3 - respondents' perception, statistical processing 

 

Analysis of the perception of the strength of EMF, BG study 2014 

The present analysis examines the differentiation in the perception of the “strength” of 

electromagnetic fields (EMF) from three sources: cordless phones, mobile phones, and base stations. 

Dependent samples t-tests were used, and the results presented include mean differences and 95% 

confidence intervals. 

 

The most clearly expressed negative perception is mobile phones 

A statistically significant difference was found between the ratings for cordless phones and 

mobile phones (Mean Difference = -0.33; 95% confidence interval [-0.47; -0.18]; p < .001). The 

negative value indicates that respondents perceive mobile phones as a source of stronger 

electromagnetic fields compared to cordless phones. This means that in the public consciousness, the 

mobile phone is associated with more intense radiation. A possible explanation is its close physical 

proximity to the body (especially to the head), which creates a feeling of more direct and potentially 

more risky contact. 

The effect is small to moderate (Cohen's d ≈ 0.35), suggesting a stable but not dramatic 

difference in perceptions. 

 

Base stations – a source of ambiguous perception (cognitive ambivalence) 
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Comparisons involving base stations did not reach statistical significance (p > .05), despite the 

observed tendency for mobile phones to be perceived as louder than them. 

This result is particularly interesting from a risk perception perspective. Base stations are often 

the subject of public debate and media problematization, but in the specific sample they are not 

perceived as categorically “stronger” than other sources. This may reflect: 

 lack of direct sense of exposure, 

 greater distance from the source, 

 lower visible interaction in everyday life. 

In other words, when the source is “invisible” and less personal, the perception of its power 

becomes more indefinite. 

 

Perception structure: personal versus infrastructure risk 

The overall pattern of results outlines a clear cognitive distinction between: 

 Personal devices (mobile phone) – perceived as stronger and more tangible. 

 Infrastructure sources (base stations) – perceived more ambiguously. 

 Semi-personal devices (cordless phones) – positioned between the other two. 

This distribution supports the hypothesis that risk is assessed not only by technical 

characteristics, but also by subjective proximity, controllability, and frequency of use. People tend to 

perceive as “stronger” what they hold in their hands and use daily. 

 

Psychological mechanism 

The results can be explained by Paul Slowik's theory of the "Psychometric Paradigm". It views 

the perception of risk not as an objective mathematical quantity, but as a subjective feeling that is 

influenced by psychological, social and cultural factors. Through this model, Slowik identifies two 

main dimensions by which people assess danger: the "dread risk" factor and the "unknown risk" factor, 

according to which the perceived danger depends on: 

 voluntariness of exposure, 

 controllability, 

 familiarity of the source, 

 degree of personal commitment. 

 

The mobile phone is voluntarily used, but at the same time directly connected to the body, 

which intensifies the perception of exposure. Base stations, although larger in scale as infrastructure, 

remain abstract to individual perception. 
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Figure 17. Results depicting the degree of anxiety of respondents, BG 2014. 

 

Bulgaria compared to other European countries (Eurobarometer 2010 and Bulgaria 2014) 

A multi-layered analysis of the results of the BG2014 survey was conducted by indicators: 

demographics, information/digital behavior, risk perception. A cognitive model of risk was developed 

and “behavioral measures” were examined. 
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Figure 18. Comparison of data on population concern about EMF 

 

The strongest internal correlation in the data is observed in the perception of risk. The index, 

built on the basis of ten different scenarios of exposure to electromagnetic fields, shows a clear 

relationship between the assessment of danger and the level of anxiety. The higher the respondents 

assess a given situation as potentially dangerous, the greater the proportion of those concerned. 

 

 

Figure 19. Relationship between risk perception and anxiety level. 

Legend: Numbers (1–10) indicate specific EMF exposure scenarios 
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1. Mobile phone conversation 

2. WLAN / Wi-Fi router in the home 

3. Laptop on your lap 

4. Base stations on schools 

5. Power lines near residential buildings 

6. Wi-Fi network at school 

7. Mobile antenna on the roof of a building 

8. Wireless headphones/Bluetooth devices 

9. Smartphone carried in a pocket or close to the body 

10. Intensive use of mobile internet 

 

A similar relationship is observed in the cognitive model of risk assessment, measured by the 

index of the perceived “strength” of electromagnetic fields from different sources. Respondents who 

assess EMFs as stronger also show a higher level of anxiety. In behavioral terms, an expected trend is 

observed: respondents who take measures to reduce risk demonstrate higher levels of anxiety, although 

this effect is weaker than the perceptual indicators. 

The results obtained can also be interpreted by comparing the perceived and actual risk, 

presented in the following figure. 

 

Figure 20. Comparison between perceived and actual risk for different risk events and 

exposures 

 

The figure illustrates the discrepancy between the subjective assessment of risk (perceived risk) 

and its objective probability (real risk), highlighting the tendency to overestimate low-probability risks 

and underestimate widespread health risks (Hertlich, S., Hamilo, M., & Kuvalehti, S. (2014). Perceived 

and real risks. Journal of Occupational and Environmental Hygiene, 11, 326–337). 
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Task 2. Development of information databases to provide adequate information for the 

population, control bodies and local administration in order to improve control and reduce fears 

among the population. 

According to the Health Act, the need to create and maintain a public database of information 

on objects with electromagnetic radiation is to enable every citizen to be informed about the level of 

electromagnetic exposure, as one of the fundamental rights of the population. 

The construction of the web-based register is based on our experience, and in order to be more 

effective, modern practices of a number of countries have been used. The main resource for information 

was the data available in the National Center for Public Health and Safety of Bulgaria on 

communication sites broadcasting in populated areas, based on our expert assessments and 

measurements when the sites were put into operation, as well as on complaints and signals from 

citizens. 

The data on the technical characteristics of the emitters were obtained from the project 

documentation processed by us for the last years, starting from 2016, and the EMF values measured 

on the territory of the country were obtained using the following methods: 

- point measurements collected by a non-selective method in a wide frequency range; 

- 24-hour EMF monitoring through monitoring stations; 

- a frequency-selective method, which performs a detailed assessment of EMF by frequency 

and takes into account the contribution of each emitter. 

The developed electronic web-based register of EMF sources aims to provide summarized 

information that is structured for each site to serve control purposes and ultimately the data reaches the 

population. This is achieved by developing modules that are interconnected in the system, in order to 

implement traceability of the collected information, in the form of a virtual file for each EMF source. 

The system has a developed expert and public part. 

The expert part of the system is designed to assist specialists in the field of EMF assessment 

and control by the Ministry of Health, respectively the National Center for Health Protection and the 

State Health Control bodies. Users of the system are the competent authorities that are designated under 

national legislation to participate in the processes of registration and control of EMF sources, i.e. 

experts from the Ministry of Health (National Center for Health Protection and the State Health 

Control). 

The system contains several main user modules: "Register of EMF Sources", "Complaints", 

"RHI", "Inquiries". 

All data filled in the expert section serves as the basis for building the population module. 
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Figure 21. Main modules window 

 

The "Register of EMF Sources" module is designed to summarize all available information 

about a given EMF source, built as a file and structured into separate sections. 

All data filled in the expert section serves as the basis for building the population module. 

 

 

Figure 22. Window for entering data for emitters: situational, constructive, technical, 

measurement data, etc.  
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The module for submitting information from the RHI contains data on registered sources of 

EMF, as well as data from planned monitoring. This module supplements the site file with the results 

of EMF control and monitoring carried out in the different regions of Bulgaria, for which the relevant 

RHI is responsible. 

 

 

Figure 24. Visualization of a form to be filled out by the RHI with results of planned EMF 

monitoring. 

 

 

The "Complaints" module is integrated as a separate module in the electronic system of EMF 

sources. Information on the presence of electromagnetic field sources helps identify the causes of 

problems and fears on the part of the population. 

 

"Reports" module 

The register enables the generation of reports and statistics on a selected indicator or 

combination of indicators, with dynamic setting of search and selection criteria. 

 

The public part summarizes all data and is designed to inform the population about the location 

of emitters (base stations, radio and TV transmitters) and the levels of EMF emitted into the 

environment for cases where the NCPHA has carried out the measurements. 

Access to the system is via a banner on the NCPHA website, leading to a specially designated 

page (Register of EMF sources): https://ncpha.government.bg/index/3048-informacionna-sistema-za-iztochnicite-

na-emp-elektromagnitni-poleta.html 

https://ncpha.government.bg/index/3048-informacionna-sistema-za-iztochnicite-na-emp-elektromagnitni-poleta.html
https://ncpha.government.bg/index/3048-informacionna-sistema-za-iztochnicite-na-emp-elektromagnitni-poleta.html
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Figure 25. The website of the National Center for Environmental Protection with the location 

of the banner "Information System for EMF Sources". 

 

The system has geolocation capabilities by presenting the location of EMF sources on an 

electronic map of the settlement (Google maps). The measurement locations with the corresponding 

EMF values from point and monitoring measurements are marked on the map. With specified search 

criteria (address and settlement), all the closest EMF sources are displayed on the map with the basic 

information (address, type of emitter) for each object. 
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Figure 26. Geolocation of EMF sources with reflected points from different measurements 

(point measurements from a monitoring station) 

 

The developed web-based registry is unique in combining a huge array of diverse information 

that can serve both experts in the field of EMF source control and provide information to the population 

regarding the location of sources and electromagnetic exposure at specific points in the environment. 

It can also serve as a basis for risk management decisions in specific regions and at the national level. 
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Task 3: Assessment of the real risk of EMF exposure based on data from measurements 

of EMF values, in order to determine the adequacy of the population's "concern". 

In the implementation of this task, results of measurement and assessment of EMF values 

around mobile communication base stations were applied. The data from the measurements of 

electromagnetic exposure were obtained within the framework of a scientific project of the Medical 

University - Pleven and the National Center for the Prevention and Control of Public Health in the 

period 2014-2015, as well as from measurements made by a team of the National Center for the 

Prevention and Control of Public Health in 2018-2021. For the more recent results, data from the 

information system described in detail in task 2 of this work were used. 

A connection was sought between the results of EMF measurements in the so-called "sensitive" 

areas in the period 2014-2015 (schools, kindergartens, hospitals), when the survey based on the 

Eurobarometer 73.3 survey in the EU was conducted in our country, and data from measurements in 

the period 2018-2021, when the introduction of a new technological standard (5G) began. 

To determine the adequacy of the population's "concern", the responses to certain questions 

obtained from the survey under Task 1 were taken into account. 

The main hypothesis set in this task is that the fears of the population are not justified, due to 

the fact that electromagnetic exposure in populated areas is within the maximum permissible levels 

according to national legislation and many times lower than the recommendations of international 

organizations for this frequency range. 

The measurements carried out by the NCPHA team in the period 2018-2021 show that the EMF 

values everywhere in the country are within the maximum permissible limits, with single exceptions, 

i.e. they meet the requirements of national legislation (reflected in the following figure). Compared to 

the current Recommendation 1999/519/EC of the Council of the EU, the maximum permissible value, 

according to national legislation, is much lower, and for the frequencies used in mobile communication 

it is 40 to 100 times more protective of humans. 
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Figure 27. Power density values measured across the 28 regions of Bulgaria 

 

The analysis of complaints shows some dynamics during the study period. Until 2012, the 

NCPHA registered numerous complaints from the population (74 in 2009), while during the study 

period this number decreased (to 8 in 2021), and currently it is insignificant (only 4 in 2024). 

 

 

Figure 30. Number of complaints by year, reduced by recurring ones. 
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In 2019-2020, with the introduction of the new 5G technology, a certain increase in the number 

of complaints was observed. This dynamic is depicted in the following figure, which reflects the 

complaints submitted to the NCPHA by citizens, as well as the years of introduction of the various 

technological standards. 

 

 

Figure 31. Comparison of complaints (reduced) and the introduction of different GSM 

standards, by year. 

 

Below we will present specific examples of "mass" disinformation during the introduction of 

5G technology in our country. 

At the end of 2019 and 2020, we conducted in-depth observations of each of the complaints 

submitted. The reason for this was that we identified a certain increase in the number of complaints 

during this period, rather – repeated letters from the same group of individuals as well as a certain 

deviation from the standard topic, in the sense of radical texts, illogical and disinformation, focused 

not only on the health of the population. Our study showed that the campaign was organized by a small 

group of “activists” who called themselves “Stop 5G! Health is more important to us!”. Their main 

place for publishing is their Facebook page, https://www.facebook.com/groups/316274899061448 , as 

well as several accompanying blogs, for example  blogspot.com , bg-mamma.com , etc. 

https://www.facebook.com/groups/316274899061448
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What we were able to establish about this group is that their oldest publications are from 2019, 

and the names of the members' profiles have a strange sound, if they are written in Latin letters, they 

are more likely to be from Africa, Asia or are unrecognizable, given the use of unfamiliar symbols and 

there are much less Bulgarian names. We also established the joining of these profiles at once, in groups 

of several thousand, which turned out to be not only technically possible, but also financially possible 

- in the cited social network, by 2020-2022, there is an opportunity to "buy" groups of 1,000 or 10,000 

profiles for a not high amount. This explains the non-specific names, as well as the fact that the group 

"STOP 5G" appeared simultaneously in Europe and America, and perhaps in other places in the world, 

at the same time in 2019-2020. Subsequently, the topic of the COVID-19 pandemic appeared on these 

sites, then the war on Russia, etc., with all these topics intertwining and overlapping, and the common 

thing is powerful disinformation. 

At the beginning, during the second half of 2019 and 2020, the activity was very strong and 

quite aggressive, expressed in letters that were sent to us, almost every week, with repeated questions 

and false theses, often extending over dozens and hundreds of pages. These same letters were also sent 

through numerous institutions, so that we had to focus our efforts mainly in this direction for a period 

of about 12 months. Our answers were published on the aforementioned Facebook page, retelling them, 

taking pictures of parts of the pages of our documents, and taking the texts out of context. As a result, 

readers did not understand what exactly was being said, thus deliberately misleading themselves. This 

was probably the group's goal, given the materials it shared. 

Below we are posting material from the group containing false and biased texts aimed at 

reducing trust in a scientific institution, in this case the National Center for Public Health and Public 

Health. The material provides data from our project under the Norwegian Science Funds. The facts 

regarding the correspondence with the National Center for Public Health and Public Health are 

distorted and misleading, and also do not correspond to the truth and the number of devices they cited 

that we have. The publication comments on both the public procurement for the project and the event 

we announced on the topic "5G. Facts and Myths". 
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In the image presented, the Facebook group "Stop 5G..." shares that "Their email is not working 

(the email address of the National Center for Public Health and Public Health announced by us), but 

they have time to read and post useful publications on their website." I leave this text without comment! 

On the other hand, when we announced open lines on May 11, 2020, as part of the European 

Public Health Week (EUPHW) and hosted an online event on the topic of “5G. Facts and Myths”, we 

did not receive a request from them. 

On that day, sharing our knowledge and experience, we prepared a wealth of information, which 

was available on the NCPHA website through a special banner. A line for questions was opened, and 

we expected them to be sent to the announced email address within the working day. Our requirement 

was that the inquiries not be anonymous, and that the persons indicate their names and a way to contact 

them. Questions sent after the end of the day would be processed in the next few days and answered. 

On the day of the campaign, as well as the following days, we received only 3 inquiries, all of 

which were compromised – one empty email, one sent by a person asking their question in a foreign 

language (the popular science materials that we made public were only in Bulgarian), and one that had 

neither questions nor meaningful information. We never received any more inquiries on this line, as it 

was closed in early 2026! 

At the 2 public events announced by the group, one in front of the National Assembly and the 

other in front of the headquarters of one of the mobile operators, there was limited attendance on their 

part. In front of the NA building there were 3 people with one banner, and at the announced protest, in 
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front of the office building of one of the operators – there were a little more, sticking stickers on trees 

and poles, i.e. their representation was limited only to the group's activists. 

The other events that were local - for example in the municipalities of Mezdra, Balchik, etc. - 

were successful and led to a temporary restriction on the installation of base stations with 5G antennas 

- from 1 to 3 years. 

This group still exists with the same or a similar name. It currently publishes various borrowed 

materials from other groups on sensitive social issues for society. Until now, its methods of action have 

been similar - with the help of disinformation or half-truths, it emphasizes a nationalist, radical and 

ultimately, party goal, with the parties changing according to the current situation at the moment. In 

Appendix 4, we present some of the group's materials, including additional discussion and analysis, as 

well as an analysis of their activities carried out with the help of AI. 

 

 

A visualization of the group's Facebook page today. 

A publication from 08.10.2025, which in February 2026, i.e. after about 4 months, has only 2 

likes and 3 shares! This fact is proof that in a group consisting of about 68,000 people, these people 

either do not exist in reality, or the members are the so-called "dead souls", they exist, but not on the 
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territory of the country or they have no interest in this group, i.e. they are still in the group of "dead 

souls!" 

 

 

Figure 39. Social amplification of risk in an online communication environment 

 

Our analysis shows that public anxiety related to 5G and electromagnetic fields follows the 

dynamics of social communication and the disinformation environment, peaking in 2019–2020, and 

subsequently gradually decreasing and shifting to other public and health topics. 

 

Below we present some results from the BG 2014 survey, based on which risk perception can 

be clearly assessed. 
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Figure 32. Responses to a question from part 5 of the BG 2014 survey, regarding the 

population's perception of risk. 

 

The following figure shows that the measured values in the areas of schools do not exceed 1% 

of the maximum permissible values according to Bulgarian legislation. The "contradiction" with the 

perception of risk is clear, which shows that 69% of respondents believe that the installation of base 

stations on schools is dangerous to health. 

 

 

Figure 33. Answers to a question from part 5 of the survey conducted in our country, 2014-

2015, the perception of risk by the population 
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Discussion 

As already mentioned, the number of complaints decreased dramatically in the period after 

2012-2014. On the other hand, the results of the measurements cited above show values within the 

limits of the maximum permissible values, according to national legislation and well below the 

reference values proposed by international organizations, such as the EU, ICNIRP (International 

Committee of Non-Ionizing Radiation Protection), WHO (World Health Organization), IEEE (Institute 

of Electronic and Electrotechnical Engineers). This supports our hypothesis that most fears among the 

population are not related to health problems, but are probably based on other problems - insufficient 

information about the real exposure to EMF or economic interests and political influences. 

This does not diminish the need to implement a consistent government policy to protect the 

population from EMF exposure in new technologies, as well as to develop and maintain a 

communication and risk management program to reduce fears among the population and enable 

adequate decision-making. This result is consistent with the WHO policy in the field of risk 

communication regarding electromagnetic exposure to the population, as well as with our previous 

studies. 
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Task 4: Implementation of the national risk communication program to change people's 

attitudes regarding electromagnetic exposure from mobile communication base stations. 

The National Risk Communication Program has been implemented in several different aspects 

and applications, as follows: 

1. Development of legislation in the field of protecting the population from the effects of 

EMF. 

Four main proposals have been developed to amend the legislation of the current and currently 

valid Ordinance No. 9 of 1991 of the Ministry of Health and the Ministry of Environment and Water 

(SG No. 35/1991, amended and supplemented, SG No. 8/2002) on the maximum permissible levels of 

electric, magnetic and electromagnetic fields in the living environment. They were officially presented 

to the Ministry of Health in 2012, 2017, 2021 and 2023. 

They take into account the main guidelines given by SCHEER, the scientific committee of the 

EC, as well as the main documents of the WHO, distributed for the purpose of developing harmonized 

standards for protecting the population from the effects of EMF and cited in the methodological part 

of the development. 

The latest draft legislation amendment contains an amendment to the Health Act, introducing 

Section VIa, part "Non-ionizing radiation", similar to Section VI with requirements for protection from 

ionizing radiation. 

 

2. Scientific research in the field of electromagnetic exposure on humans. 

The main scientific areas in which we contribute are the following: 

Project "Improving Control and Information Systems in Health Risk Prevention", BG07 

Program: "Public Health Initiatives" with the financial support of the Norwegian Financial 

Mechanism 2009-2014 and the European Economic Area Mechanism 2009-2014. 

Project "Electromagnetic Fields - Biological Effects and Human Protection", WHO. 

The main results of this scientific activity are the developed information system for EMF 

sources, as well as the development and implementation of a risk communication program and EMF 

risk management programs. 

 

3. Uniting the efforts of all stakeholders in the process of protecting the population 

from the effects of EMF. 

Establishment of an Expert Advisory Council (EAC) at the Ministry of Health. Supports 

the implementation of the state policy pursued by the Ministry of Health in the field of assessing the 

impact and risk of non-ionizing radiation in various frequency ranges, provides up-to-date information 
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on the issue, and assists the WHO, ILO, EC and other international organizations within the framework 

of the WHO "EMP" project for implementing the policy for ensuring health in the workplace and in 

the human habitation environment. 

Below is a website with the section of the Expert Advisory Council on EMF, where activities 

to protect workers and the population from the effects of EMF are published. 

 

 

 

Organization of scientific forums on the issues of protecting the population from the effects 

of EMF: dozens of international workshops; national and regional workshops; working groups. The 

result is the unification of all stakeholders in the process of assessing, communicating and managing 

the risk of EMF effects on the population. 
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Issuance of information materials: 

The Mobile Communication Brochure "Where are we in the sea of electromagnetic 

radiation? " It is addressed to the population. 

 

 

Translation and adaptation of WHO materials. 

"Establishing a dialogue on the risk of electromagnetic fields", Sofia, 2006. 
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Fact sheets from WHO and others: 

"Base Stations and Wireless Technologies", issue 304, 2006. 

"Electromagnetic Fields and Health", No. 184, 1998. 

"Wireless Networks - a guide for local administration". A visualization of part of the original 

text of the document, version 6, provided to WHO in Bulgarian is presented. 

 

 

Participation in an author's collective (development of chapters 12 and 14) of the EMF 

Protection Guide, edited by Prof. M. Israel, MD, published by the National Center for Environmental 

Health Protection, 2017 
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4. Implementation of specialized forms for reporting on activities to national authorities 

and international organizations . 

Under this part of the task, reporting forms have been prepared for the activities of the 

communication and risk management program, presented annually to specialists and the public at the 

national level, as well as to international organizations (WHO). 

 

5. Methodological guidelines for EMF control. 

, an "Instruction for planning, organizing and reporting the activities of the RHI in protecting 

public health" was developed. It has been put into effect among the control bodies of the Ministry of 

Health. 

 

6. Training of specialists in the field of EMF control. 

Programs have been introduced for training specialists in the field of EMF monitoring in the 

regions of the country, in collecting data on electromagnetic exposure, on complaints and requests 

received from citizens and organizations. 

 

__________________________________________ 

Note: A large part of the described scientific and professional initiatives have been 

implemented with the active participation and coordinating role of the author, at all stages of their 

preparation and implementation. 
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INSTEAD OF CONCLUSION: 

Throughout the development of science, humanity has repeatedly been challenged to make 

sense of phenomena that it cannot see, but whose presence it senses through its knowledge, 

expectations, and fears. History shows that society often perceives new technologies not only 

through the prism of their proven impacts, but also through its own ideas, hopes, and fears. It is in 

this space between scientific knowledge and public perception that the most complex questions 

for researchers, institutions, and society arise. 

This work does not seek definitive answers to all questions related to electromagnetic fields 

and their effects on human health. On the contrary, it confirms that scientific knowledge is a 

continuous process of accumulating, verifying and rethinking evidence. In a world where 

information flows faster than ever, society's ability to distinguish scientifically based facts from 

assumptions and fears becomes a key factor in making informed decisions. 

The results show that risk perception is not a static variable. It is shaped by a multitude of 

social, psychological, and communication factors, which can sometimes have a stronger influence 

on public attitudes than the measurable parameters of exposure themselves. Therefore, the future 

of public health will not only depend on our ability to measure risks, but also on our ability to 

explain, discuss, and place them in their real scientific context. 

Ultimately, the development of science is not determined by the absence of questions, but 

by the willingness to ask them again and again. Because what we know today will inevitably be 

supplemented by the knowledge of tomorrow, and the pursuit of understanding remains the surest 

path to truth. 
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CONCLUSIONS: 

A. Analysis of fears among the population about EMF exposure from new wireless 

technologies 

1. The population's concerns regarding electromagnetic exposure in populated areas have been 

studied using a wide range of methods, including European models, and on this basis, assessments of 

the reasons for this concern have been made. 

2. The analysis of fears among the population is mainly related to ignorance of the technologies, 

health consequences, distrust in the state's policy regarding the introduction of broadcasting facilities, 

as well as fear of diseases directly or indirectly related to the introduction of new and unknown 

technologies. 

3. It has been established that other reasons for the population's concern, unrelated to health 

consequences, are often encountered, namely financial and economic, related to personal benefits or 

harms, receipt of dividends, rents. 

4. The analysis of the survey conducted among 277 young people shows that the perception of 

the impact of electromagnetic fields is not evenly distributed between the different sources of EMF in 

populated areas. For example, mobile phones are perceived as a stronger source compared to cordless 

DECT phones, while base stations do not differ statistically significantly compared to the others. This 

pattern indicates a dominant role of the subjective proximity of the source and its personal use in the 

construction of risk. The perception does not strictly follow the technical logic of radiation, but rather 

the psychological logic of everyday experience. 

 

B. Risk assessment, communication and risk management 

5. It has been established that the measured EMF values in populated areas are within the limits 

of the maximum permissible levels according to national legislation (below 10% of the TLV) and many 

times below those recommended by the EC (below 0.2% of the reference values), which indicates that 

the fears of the population are not based on electromagnetic exposures with levels leading to health 

consequences. 

6. A National Risk Communication Program has been implemented, which has led to a 

reduction in tension among the population related to the construction of broadcasting facilities in 

populated areas. 

7. Analysis of complaints shows that their number increases mainly during the introduction of 

new technological standards, such as 5G, as well as during unprofessional media appearances and 

activities of activist groups. 
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8. It has been established that the EU requirement to respect the opinion of the public in the 

regions when installing mobile communication base stations is not being complied with in our country. 

9. Legislation has been developed for protection against EMF, in line with the modern 

requirements of European norms and standards and containing original approaches based on the 

different exposure over time and by region of the population. 

 

C. Creation of a centralized information system for EMF sources and electromagnetic 

exposure in populated areas 

10. The developed information system for EMF sources in populated areas is a basis for 

collecting information at the national level both for control specialists and for citizens who have an 

interest in electromagnetic exposure in certain regions of the country. 

11. Through the activities carried out, the methods and approaches applied, based on the 

National Risk Communication Program, all stakeholders in the process of protecting the population 

from electromagnetic exposure have been covered. This has led to improved control by the Ministry 

of Health authorities. 
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CONTRIBUTIONS: 

The most significant contribution of this scientific work is related to the application of a 

methodology that makes it possible to establish the real facts about electromagnetic exposure, in order 

to combat fake news or unproven effects of electromagnetic impact. 

A. Scientific contributions 

1. For the first time, an analysis of fears among the population regarding electromagnetic 

exposure in populated areas in our country has been conducted, which largely shows the reasons for 

this concern and the fact that in many cases these fears are not directly related to electromagnetic 

impact. 

2. Cases of "hypersensitivity" to EMF among the population have been studied (also for the 

first time in our country), confirming the opinion of other researchers that this phenomenon is not 

directly related to electromagnetic impact. 

3. A survey was conducted among a large number of students and upper-grade students, 

analyzing the "risk perception" index, including 10 different scenarios of exposure to electromagnetic 

fields, as well as the level of anxiety. Statistical analysis shows that the dominant role in constructing 

risk is played by the subjective proximity of the source to the human body and its personal use, and not 

by its technical characteristics such as power, frequency of emission, etc. 

4. The dynamics of fears among the population regarding electromagnetic exposure have been 

studied, and the reasons for their temporary increase during certain processes and phenomena in society 

have been identified - elections, introduction of new technologies, impact of activist groups, etc. 

 

B. Scientific and practical contributions 

5. Based on a large array of measurement data, it has been established that EMF in populated 

areas are within the maximum permissible levels (below 10%) according to national legislation and 

many times below those recommended by the EC (below 0.2%), which indicates that the fears of the 

population are not based on real electromagnetic exposure. 

6. An information system for EMF sources has been developed (for the first time in our country) 

for specialists and the population, containing EMF sources in populated areas, measurement data, 

expert assessments, and a database of complaints received from citizens and institutions. 

7. Legislation has been developed, including the "precautionary principle" for protection from 

EMF, in line with the modern requirements of European norms and standards, and has been proposed 

for introduction in the country. 
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8. A national risk management policy has been introduced, involving all stakeholders in the 

process of introducing and implementing wireless technologies in the country, as well as supporting 

the activities of the Ministry of Health in the field of control. 

9. A National Risk Communication Program (original contribution) has been implemented in 

the country, which has led to a reduction in fears among the population regarding the impact of EMF 

emitted by new wireless technologies. 
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RECOMMENDATIONS: 

A. In the area of public fears about the impact of EMF from wireless technologies 

1. To continue the study of fears among the population, as well as cases of "hypersensitivity" 

related to possible electromagnetic exposure of the population when introducing next generations of 

mobile communication, and to treat them with preventive measures and the necessary medical therapy. 

2. To continue the operation of the National Risk Communication Program in all aspects of 

assessing the population's concerns, assessing exposure and risk from the impact of EMF when 

introducing new wireless technologies in our country. 

 

B. In the field of population information  

1. The developed information system of EMF sources should be maintained and updated, by 

entering data on new sites, changing the emission conditions of the sites, including information on sites 

with public purpose from the RHI, information on measurements performed by the NCPHA, RHI and 

other private laboratories - control bodies, complaints from citizens and departments, and annual 

analyses of the collected information should be conducted. 

2. To expand the presentation of specialized information regarding the impact of EMF on 

humans, addressed to the population, such as fact sheets, brochures, leaflets, information on social 

networks and other easily accepted materials. 

 

C. In the field of EMF risk management 

1. To introduce a policy of agreement between the state and the industry (mobile operators) for 

compliance with the requirements of European legislation and practice when introducing broadcasting 

sites, while respecting the opinion of the public in "sensitive" areas for the population: ecologically 

clean areas, kindergartens and schools, places for recreation and rest. 

2. Urgently make changes to the legislation regarding the protection of the population from 

EMF, which should include the following: 

- changes to the Health Act, defining the impact zones, the requirements for maintaining and 

expanding the information system, the designation of a responsible organization for developing 

policies in the field of population protection when introducing new technologies with EMF emitters; 

- introduction of a new regulation for the protection of the population from the effects of EMF, 

including the requirements of Recommendation 1999/519/EC and good European practices; 

- maintaining the current stricter maximum permissible levels for residential premises and 

"sensitive" buildings, while maintaining the achievements in terms of reduced fears of the population, 

due to the implementation of the national risk communication program. 
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