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NATURAL AND ARTIFICIAL ELECTROMAGNETIC FIELDS
AND HEALTH RISK: A REVIEW

Abstract. The article discusses natural and artificial electromagnetic fields (EMF). Based on the lit-
erature, it describes the changes that have occurred with the technological development in the world, with
the increase of artificial sources. It also confronted the myths that have grown up around radiation-
imitating devices, including 5G technology. Possible adverse health effects were presented based on in-
formation from the World Health Organization. Meanwhile, the measurement principles and acceptable
standards were discussed using the example of EMF monitoring in Poland.
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Introduction

An electromagnetic field (EMF) is a state of a combination of electric and magnetic fields. It has
existed naturally since the beginning of the universe. Humans also come into contact with the Earth's nat-
ural electromagnetic field, electrical discharges, and cosmic phenomena daily. The vital functions of or-
ganisms are also the source of the electromagnetic field [4].

With the development of human civilization, an artificial electromagnetic field has emerged. It is
present during electricity transmission in high-voltage lines and radio waves during wireless communica-
tions. Depending on its use, EMF has different parameters, consisting of frequency and wavelength [8].
Figure 1 shows the types of electromagnetic fields, starting with gamma radiation in the wavelength range
of 1 pm to 10 pm and ending with radio waves in the range of 1 Hz to 300 GHz [3].

Effects of Electromagnetic Fields on the Health of Living Organisms

Since the early 19th century, the surrounding infrastructure that emits electromagnetic fields has
begun to interest scientists in whether and how it affects the health of living organisms. With the increas-
ing number of radio stations, cell phones, microwave ovens and radar devices, the topic of negative im-
pact began to gain momentum. Knowledge of negative impact is based on many scientific and epidemio-
logical studies [5].

Additionally, the World Health Organization reports that humans can protect and adapt to physical
and biological effects. However, the problem arises with electromagnetic halves above certain levels; they
can cause irreversible health changes. Over the past 30 years, more than 25,000 articles have been pub-
lished on the adverse effects of non-ionizing radiation. Many studies confirm that continuous exposure to
low-level electromagnetic fields does not contribute to the deterioration of human health [10].
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Fig. 1. Types of radiation in the electromagnetic spectrum [2]
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5G Technology and Health Risks

Many myths have grown around 5G technology, causing fear and reluctance among citizens. In
practice, 5G technology and any subsequent technology will require less energy, where the electromag-
netic field will be even lower [6]. In addition, a network based on this technology will result in a sudden
increase in data transmission speeds [4].

According to WHO studies, there have been no health risks from wireless technologies on health,
including 5G technology. If exposure remains below acceptable standards, the health of living organisms
will not be compromised. Moreover, due to the ongoing phase of 5G network deployment, the extent of
the impact is constantly being monitored [11].

EMF Monitoring in Poland

The Inspectorate of Environmental Protection performs EMF monitoring in Poland [1]. Protection
from these fields consists of maintaining below or reducing levels if not met [9]. Permissible levels of
electromagnetic fields, also the measurement method, are based on European regulations, where high-
frequency levels range from 28 V/m to 61 V/m. [1, 7]. Meanwhile, points for periodic measurements of
electromagnetic field levels are determined for each province within the framework of state environmen-
tal monitoring. The number of points depends on the number of inhabitants designated in each city within
a two-year measurement cycle [1].

Polish laws contain information on the types of installations that require notification due to generat-
ing electromagnetic fields [9].

Summary

Since the beginning of time, humans have been in contact with electromagnetic radiation of various
frequencies and wavelengths. With the development of technology, we began to produce an artificial
electromagnetic field, which has significantly improved the comfort of life, as we can use many electrical
and telecommunications devices. These devices also bring with them the need for regulations and moni-
toring to protect people and the environment from this field. Based on studies conducted by the WHO, it
is concluded that cell phones, microwave ovens and other devices in our homes that produce artificial ra-
diation do not contribute to the deterioration of human health.

Additionally, no negative impact has been observed in the case of 5G technology, which will signif-
icantly reduce energy consumption. However, given the initial stage of its implementation, it is necessary
to remain vigilant and continuously monitor possible negative impacts.

The protection of the environment in Poland, as well as reporting on the state of the environment
and EMF measurements, is handled by the Environmental Protection Inspectorate. According to regula-
tions, electromagnetic field monitoring is carried out in all provinces to confirm whether the allowed lev-
els are below acceptable.
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CTapIINi HAYKOBHH CITIBPOOITHUK

I “BinHumpKa JicoBa HAyKOBO-IOCHITHA CTAHITIS
AnTinos Irop AnapiiioBuy,

3m00yBayu BHIO1 OCBiTH criemianbHocTi 101 “Exomnoris”
CTyIeHs BUIIOi ocBiTH “Marictp”

K3BO “Binnunpka akaaeMis 6e3mepepBHOi ocBiTH”

EKOJIOI'O-EKOHOMIYHI MIJIXO/IU CTPATEII HOBOIKEHHS 3 TBEPJIUMHU
MNOBYTOBUMMHU BIAXOAAMU B MEKAX MICTA BIHHUIII

Anomayia. Y cTarTi 3BEpHEHO yBary Ha €KOJIOTO-€KOHOMIYHMX IMpoOJeMax CydacHOi cTparerii
MOBOJDKEHHS 3 TBEPAMMH IMMOOYTOBMMH BiAXogamMu B Mexax Micta Bimaumi. Ha ocHOBI mpoBeneHHMX
JOCIIKEHb 3allpOIIOHOBAHO LUIAXM peai3auii cTparerii. AKIEHTOBAaHO yBary Ha TOMY Te, IO
e(eKTUBHUIA PO3BUTOK CTparerii TMOBOUKEHHA 3 TBEpAUMH NOOYTOBHUMM BIIXOJaMU MOXe OyTH
peali3oBaHUM JIHIIE Yepe3 eKOJIOT0-eKOHOMIYHI 1 COoIlianbHO-TTPOdITaKTUYHI MiIX0H, BIAMOBIIHI CTadil 1
Oprasi3aiiifHo-1HHOBAI[II{HI peKOMeHAallii 1110710 ii IHTErpOBAaHOrO YIPaBIIiHHA. BaXkimBOIO MpONO3uULII€I0
peaiizallii cTparerii € ceJeKTUBHUMN 30ip, COPTYBaHHS 1 BUIYYE€HHS BTOPUHHOI CUPOBUHM 3 MOAAIBLIONO i1
nepepoOKor0 Ha clieliadbHUX NIANPUEMCTBAX Ta OTPUMAHHSM MPUOYTKY AJI1 PO3BUTKY I'POMaJIH.

Kniouosi cnosa: €KONOTiYHUM CTaH, HAaBKOJIMIIHE TNPHUPOJIHE CEPEIOBHUINE, YTHJIi3allis, OILHKa
BIUIUBY, PELIUKIIIHT.

IMocTanoBka mpodaemu. HeedexTrBHA CTpyKTypa €KOHOMIKHM HapOJHOTO TOCIIOAApCTBA, Oara-
TOpiYHA CHPOBUHHA CHeLiani3allis, e nepeBaXkajli HU3bKO-TEXHOJIOTIUHI 1 PeCypCOMICTKI BUPOOHUIITBA,
BIJICYTHICTh BIJIITOBITHOTO TEXHOJOTIYHOTO OOJaJHAHHS, 0€3rOCHOIapHICTh, 3arajibHe 3HUKEHHS PIBHS
MaTtepiabHOI 3a0€3MeUeHOCT]I HaceJIeHHs MPU3BEIN 10 MaCOBOT'O CIOXKHMBAHHS JIEIIEBOT0 HU3bKOSIKICHO-
ro TOBapy W IIBHJKOTO 3pOCTaHHs OOCATIB 1 HaKomu4eHHs TBepAux noOyroBux Binxonis (TIIB). i o6-
CTaBMHU MOCTABWJIM P TPOMAJ B UUCIIO 3 BUCOKUMH aOCOMIOTHUMH 00CATaMH YTBOPEHHS 1 HAKOIIMYEH-
s TIIB [1].

AHaJli3 Cy4acHUX TEHJEHLINH PO3BUTKY cTpaTerii moBo/ukeHHs 3 TIIB y tepuropianbHiii rpomai
Mae BKJIIOYATH MeXaHi3M BHpimieHHs npobiemu TIIB moisixom BOpOBa/pKEHHS CYYacHUX EKOJIOTO-
€KOHOMIYHUX MiIX0/1iB MIOBO/KEHHS 3 HUMH, CTUMYJIIOBaHHs 300py 1 copryBanus TIIB, 3any4enHs inBe-
CTHIII HAa CaHITapHY OYUCTKY HACEJIEHOTO MYHKTY, 3MEHIIICHHSI HETAaTHBHOTO BILTMBY HA CTaH 3/I0POB’S,
HaBKOJIUIIIHE MPUPOJIHE CEPEIOBUILIE, MiBUILEHHS PIBHS €KOJIOT1uHOI Oe3MeKH MiCIIeBOro HaceaeHHs [7].

PesyabTaT gociaimkeHb. Y HaBKOJIMIIHBOMY IpupogHoMy cepenosuill TIIB Buctymarots, 3 o1-
HOro OOKy, sIK 3a0pyJHEHHS, 110 3aiiMal0Th Y HbOMY MEBHUI MPOCTIp, 1O CIPHUSE AHTPOIIOTEHHOMY Tie-
PETBOPEHHIO JIaHAIa(TIB, CIPUUNHIIOYM HETAaTUBHUN TEXHOT€HHHUH BIUIMB Ha aTMochepHe MOoBITps, MOo-
BEPXHEBI 1 MiJ3eMHI BOJH, TPYHTOBUI IOKPUB, KUBI 00’ €KTH 1 HEXXUBI cyOCTaHIii, a 3 iHIIOr0 OOKY — K
BTOPHHHI MaTepialibHI 1 €eHEPreTUYHI PECYPCH, sIKI MO’KHA BUKOPUCTATH TICIIS BIATOBITHOT MTEPEPOOKH 1
penmkiiHTy [2].

Exomnoro-exoHomiuHi migxoau ctparerii moBokeHHs 3 TIIB MaroTh BKIIIOYAaTH €KOHOMIYHI BUTpa-
i (36utkn). I1ig eKOHOMIYHUM 30MTKOM HaBKOIHMIIHBOMY npupoanomy cepenopuiry (HIIC) po3ymiroTh
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