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    The year 2020 marks the inaugural year of 5G development in Taiwan, under-
scoring the indispensable necessity of mobile broadband, as well as the infra-
structure for a digital economy. When connecting our devices to the communi-
cations network via base stations, mobile broadband provides us countless 
opportunities to make our lives more efficient, convenient, and enjoyable. How-
ever, with such rapid development, some have become increasingly concerned 
about the effects of electromagnetic waves emitted by mobile phones and base 
stations. Yet, such concerns are mostly due to misunderstanding or false infor-
mation. The fact is, whether it is due to household appliances or power lines that 
transmit electricity, in modern societies, electromagnetic waves are all around 
us. Electromagnetic waves are a kind of energy; except for visible light, they 
cannot be seen, touched, heard, or smelt and occur in various manifestations 
depending on the environment and type. 

    It is worth noting that from a scientific point of view, all objects emit electro-
magnetic waves. Therefore, gaining knowledge of the physical characteristics 
of electromagnetic waves relevant to us and seeing how they apply in our lives 
can offer reassurance. In order to increase awareness and understanding of 
this matter, the National Communications Commission (NCC) has specifically 
produced this booklet so that people can enjoy the conveniences brought by 
modern technology with greater peace of mind.

Preface
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The development of
mobile communications technology

    Mobile communications has become an indispensable part of our lives. The 
new generation of communications technology, the 5G mobile network, is able 
to transmit a high volume of data simultaneously due to its high speed, low laten-
cy, and brings superior quality and reliability, affecting not only the large enter-
prises and the technologic industry, but also people in general, as we are 
increasingly interconnected on the internet. 

    With 5G, the vision of a future smart city comes sharply into focus. Its high 
speed and high capacity enables augmented and virtual reality technologies, as 
well as the Internet of Things (IoT), which can be used in a wide range of capaci-
ties, such as remote meetings, education, and smart medical care. Due to 
incredibly low latency, 5G also enables remote operations to be carried out pre-
cisely, and safe self-driving cars and smart manufacturing to become a reality. 
5G can manage parking lots, electric meters, and street lights throughout each 
city via its smart platform, sending information to millions of mobile devices.
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▲Development of mobile communications

1990 2000 2010 2020

1G 2G 3G 4G 5G

Mobile telephones
launched

voice
communications

voice
communications

texts music photos videos live social
media

online
shopping

ultra-high-speed
(large bandwidth)

inter-
connections

low
latency

Digital voice and
low networking
speed co-exist

Multimedia and
smartphones

Live, social media;
smartphones become
a powerful computer

Diversified smart
application in smart city

    Mobile communications technology brings greater convenience and smarter 
living and also facilitates balanced medical resources in rural areas, more 
advanced audio/video entertainment, allowing people to take advantage of 
these benefits with greater peace of mind.
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▲Electromagnetic waves around us

Electromagnetic waves, the
invisible driver of the technological revolution

    Electromagnetic waves are also referred to as "electromagnetic radiation". 
The Earth itself is a large electromagnetic field and a diverse range of electro-
magnetic waves occurs in a variety of forms in different environments, such as 
cosmic rays in space, lightning strikes, or sunlight. In fact, as long as it is an 
object with a temperature higher than 0 K (- 273.15℃), it radiates energy in the 
form of waves.

    In 1895, the Italian inventor Guglielmo Marconi invented radio communica-
tions, opening a new era in electromagnetic waves for mankind. Since then, 
almost all advanced technologies have been related to electromagnetic waves. 
Nowadays, electromagnetic waves are an indispensable facet and play a critical 
role in technology: television and radio broadcasts, weather satellites, satellite 
navigation, smart transportation systems, Wi-Fi, microwave ovens, mobile 
phones, radio waves to X-rays, Gamma rays, and computed tomography (CT) 
all emit electromagnetic waves along a range of frequencies.
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Electromagnetic waves
are Everywhere

♦ Home appliance power

♦ High voltage tower
and substation

♦ Television

♦ Broadcasting

♦ Wireless phones

♦ Microwaves

♦ Radar

♦ Wireless

♦ Infrared

♦ Visible light
♦ X-rays

♦ Gamma rays
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Non-ionizing radiation Ionizing radiation

電磁波頻譜

Ionizing radiation
versus non-ionizing radiation

    According to the impact of radiation on living organisms, electromagnetic 
waves can be classified as either "ionizing radiation" or "non-ionizing radiation". 
Ionizing radiation can damage biological molecules and cells with cumulative 
effects, such as Gamma rays, X-rays, and so on, while non-ionizing radiation 
does not destroy molecular biological cells, meaning there are no cumulative 
effects; some examples include visible light, infrared, and radiofrequency (RF) 
waves.

    Ionizing radiation has a higher degree of energy; its applications include 
X-rays, computed tomography, cancer radiotherapy, nuclear power generation, 
and so on, and is therefore generally less accessible.
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Various Common Sources of Non-ionizing Radiation
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    Non-ionizing radiation can be found everywhere. The electromagnetic waves 
we are exposed to are almost all this kind, such as electromagnetic waves gen-
erated by mobile communications equipment and household appliances. Their 
energy is relatively weak; they cannot break the bonds of atoms, destroy bio-
logical cell molecules, nor have a cumulative effect on the human body. Elec-
tromagnetic waves emitted by mobile phones and base stations also fall into 
this category.

Radio frequency Extremely low
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Static Electromagnetic
fields

Visible light Infrared Microwaves

Sunlight,
various lighting

facilities

Electric heaters,
fire, sunlight,
human body

Wireless networks,
wireless communications,

microwave ovens,
radar

Television
and radio

broadcasts

Home appliances,
power distribution

supplies, transmission
and distribution
 power cables

Direct currents,
magnet,

geomagnetism



▲Outdoor base stations

*The electromagnetic wave intensity directly below the antenna is weak, safe and secure.

The electromagnetic  wave intensity is 1/9

The electromagnetic  wave intensity is 1/4

The electromagnetic wav e i ntensity is 1

15 meters

Electromagnetic waves decay 
rapidly as the distance increases

    The intensity of electromagnetic waves decreases rapidly as the distance 
increases and is inversely proportional to the square of the distance. For exam-
ple, if the distance increases by two times, the intensity of electromagnetic 
waves becomes one-fourth. Normally, outdoor base stations are installed on 
the roofs of buildings, where electromagnetic waves are not easily accessible. 
Therefore, as long as proper distance is maintained, there is no risk. Moreover, 
NCC regulations stipulate that there must be no legal buildings higher than the 
antenna within 15 meters and 8 meters in the horizontal direction of the outdoor 
base station antenna and the micro base station, respectively.
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Electromagnetic
waves in daily life

    Many people may believe only mobile phones and base stations emit electro-
magnetic waves, but in fact, all electrical appliances generate electromagnetic 
waves, including dehumidifiers, electric heaters, hair dryers, induction cookers, 
vacuum cleaners, televisions, computers, fluorescent lamps, microwave ovens 
and so on. The fact of the matter is we have already been living with electro-
magnetic waves day and night for most of our lives and can remain doing so, 
without harm, as long as a certain distance is kept.

Electromagnetic waves of appliances as measured by 
Taiwan Power Company

Electromagnetic waves rapidly decrease with increasing distance; for example, when distance 
is increased two times, the strength of the electromagnetic wave becomes one-fourth.

Source: Taiwan Power Company
Note:1μT=10mG
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Living with electromagnetic waves

    The intensity of electromagnetic waves decays rapidly as the distance 
increases. Therefore, when using 3C or home appliances, a proper distance 
should be kept; we should also try to limit the amount of time these devices are 
used. Please see the following tips:

1. Turn off the power of appliances when not in use.
2. Maintain a proper distance when using appliances.
3. When charging your mobile phone, its distance should be at least 30 cm away.
4. Do not place your mobile phone or charger beside the pillow; ensure the device 

is a safe distance from your head during sleep.
5. Use the hands-free function or earphones when using your mobile phone.
6. Keep each call as short as possible or replace calling with text messages.
7. Avoid using the mobile phone when the signal is weak, so as to avoid larger 

electromagnetic waves being emitted.
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Measurement and control

International unit: μT,
Taiwan unit: mG ,
1 μT = 10 mG

International unit: W/m2, 
when expressed by mW / cm2,
1  W/m2 = 0.1 mW / cm2.

The electromagnetic field generated by general home appliances are in the ex-
tremely low frequency (ELF) range. The strength of the magnetic field from an 
extremely low frequency electromagnetic field is expressed by the amount of 
magnetic flux density.

The strength of Electromagnetic waves transmitted by base stations and ra-
dio stations are expressed by power density.

The following government ministries are responsible for the management 
and control of electromagnetic waves:

● Environmental Protection Administration: Environmental impact and mo-
       nitoring of non-ionizing radiation;

● Ministry of Health and Welfare: Strategy of non-ionizing radiation on
human health;

● National Communications Commission: Supervision and management on
the business operation of telecommunications and communications indu-

       stry, channel allocation and base stations license issuance;

● Ministry of Economic Affairs: Management of electrical equipment (high-vol- 
       tage transmission and distribution lines, substations) and electrical products;

● Ministry of Labor: Strategy for the impact of non-ionizing radiation on
labor in places of occupation.
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Questions about non-ionizing radiation measurement data 
    ● Please refer to "Website of Non-Ionizing Radiation Control" on  
       the Environmental Protection Administration, Executive Yuan:
       https://nonionized.epa.gov.tw/

Measurement of non-ionizing radiation (free of charge)
    ● Transmission and distribution lines, power facilities: 
    Taiwan Power Company at 1911 (toll-free)

    ● Base stations: National Communications Commission at 0800-580-010 (toll-free)
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    With the rapid popularization of mobile communication services, certain 
regions and countries, such as the EU, the United States, and Japan have 
adopted mobile technology to broadcast instant disaster alerts. Once a disas-
ter happens, citizens in that particular area receive an instant mobile message 
broadcast by the authority in charge.

    Disaster prevention warning messages can be sent by both the Central Min-
istry and local governments. For example, messages informing of heavy thun-
derstorms, real-time earthquake warnings, and earthquake reports are provid-
ed by the Central Weather Bureau; highway closure warnings are provided by 
the General Administration of Highways, Ministry of Transportation and Com-
munications; flood discharge warnings by the Water Resources Agency, Minis-
try of Economic Affairs; landslide alerts are provided by the Soil and Water 
Conservation Bureau, Council of Agriculture; the epidemic notification and situ-
ation for international travel by Centers for Disease Control, Department of 
health and welfare; air-raid drill by the National Police Agency, Ministry of Inte-
rior.

Staying safe with instant alerts 
and warning messages
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ON

Electromagnetic waves 
from mobile phones

 

The moment the phone is 
turned on and in use

Intensity of  electromagnetic 
wave increases

During a phone call
Intensity of  electromagnetic 

wave weakens

    Base stations are usually installed on the roofs of buildings or high towers so 
that stronger electromagnetic waves are not easily accessible. However, we 
should note that since mobile phone use is generally high, we should still be 
careful not to use the device too often and keep the device at a distance of 20 
cm from our head.

    When the mobile phone is turned off, no electric or magnetic fields are gener-
ated. However, once the mobile phone is turned on, it connects to a base sta-
tion even in standby mode, which enables instant communications. Once con-
nected, the intensity of the electromagnetic wave emitted by the mobile phone 
increases because the mobile phone is sending out a signal to find the nearest 
base station to ensure the quality of the connection remains stable. When the 
call is connected, the two-way communications mechanism of mobile commu-
nications automatically transforms into smart power control, so as to ensure 
connection with the minimum power.
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https://nccmember.ncc.gov.tw/

Measurement standards of 
electromagnetic waves 

from mobile phones

    The measurement method of electromagnetic wave radiation of mobile 
phones is based on the Specific Absorption Rate (SAR) value. The SAR value 
represents a measure of the thermal effect of mobile phone electromagnetic 
wave energy on the human body. The unit is W/kg (watts/kg). The lower the 
SAR value, the less radiation is absorbed by your body. NCC regulations stipu-
late that the maximum SAR value of mobile phones shall not exceed 2W/kg, 
and type-certified mobile phones are subject to strict security controls.

Visit the NCC website to learn more: 
https://nccmember.ncc.gov.tw/
On the homepage, click on the left column “Data 
query” → “Mobile phone type certification data 
query“. Then, click on the brand, model and 
other query conditions and complete the confir-
mation code steps to see the SAR value of the 
mobile phone.
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Research Reports of the WHO 
concerning electromagnetic waves

    With the global increase in electronic products and wireless devices, the 
public began to be more concerned about the effects of human exposure to 
electromagnetic waves. Since 1996, the World Health Organization (WHO) 
has initiated a study of the electromagnetic fields (EMF) effects on the human 
body. Up to now, “there is no scientific evidence that has demonstrated a nega-
tive impact on the human body”. Key summaries of WHO reports are as 
follows:

Report no. 296 published in December 2005:

The sensitivity reaction for the human body exposed to electromagnetic field 
environment is generally called " Electromagnetic Hypersensitivity (EHS) ". 
Symptoms include skin redness, tingling, burning, neurasthenia, or other 
symptoms, such as tiredness, fatigue, inattention, dizziness, nausea, and 
digestive disorders.

Hypersensitivity to an electromagnetic field is characterized by a variety of 
non-specific symptoms that vary from case to case. The severity of these 
symptoms varies greatly. Some patients with EHS suffer from mild symp-
toms, which can be relieved by avoiding the radiation source. However, 
regardless of the cause, electromagnetic field hypersensitivity for affected 
individuals may cause disability.

There are no clear diagnostic criteria for electromagnetic field hypersensitivi-
ty, and there is no scientific basis to prove that the two are positively correlat-
ed. In addition, electromagnetic field hypersensitivity is not a medical diagno-
sis, and it is not clear  whether  it is a single medical problem.

● 

● 

● 
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Report no. 304 published in May 2006:

Regarding the base stations and wireless technology, according to the WHO 
survey, up to 2006, the radio frequency signal exposure value of the base 
station is 0.002% to 2% of the international exposure limit, depending on the 
distance of the antenna, the surrounding environment and other factors. This 
value is lower than or equivalent to the radio frequency signal exposure value 
of radio or television stations.

Scientific evidence shows that the only health effect of the radio frequency 
field on the human body is an increase in body temperature (approximately 1 
degree Celsius), and it only occurs in specific industrial radio frequency 
strengths, such as radio frequency signal heaters (RF heaters). As for the 
radio frequency signal strength of base stations and wireless networks, the 
temperature rise of the human body is extremely limited and does not affect 
human health. Moreover, the electromagnetic field strength of the radio 
frequency signal is the highest at the emitting source, and decreases rapidly 
as the distance increases.

In fact, when the RF signal exposure value of the base stand is equal to FM 
and TV stations, the exposure value of the body to absorb FM and TV 
frequencies (at 100MHz or so) is about five times higher than that of the base 
station and wireless communications frequencies (900MHz and 1800MHz). 
This is because FM and television are at set at lower frequencies, longer 
wavelengths, so the body becomes the receiving antenna. Furthermore, 
radio and television have been used for more than 50 years and have not 
been proven to have negative health effects on the human body.

In view of the existing international scientific reports on exposure levels, 
there is no reliable evidence showing that weak radio frequency signals gen-
erated by base stations and wireless networks can be detrimental to our 
health.

● 

● 

● 

● 
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Report No. 322 published in June 2007:

In 2002, the International Agency for Research on Cancer (IARC) classified 
extremely low frequency magnetic fields as "possible carcinogens" for 
humans (level 2B), and indicated that there is only limited evidence showing 
extremely low frequency magnetic fields cause cancer in humans, and there 
is insufficient evidence in animal experiments. This classification is done by 
the IARC based on a comprehensive analysis of epidemiological studies; the 
results showed that when residents were exposed to magnetic field strength 
more than 3 to 4 mG, the chances of children suffering from the risk of leuke-
mia doubled. The specialists believe that subsequent new research has not 
changed the original carcinogenic classification.

At present, the biophysical mechanism of exposure to low-dose electromag-
netic fields and cancer is still inconclusive. If low-dose exposure causes any 
health effects, it may be through unknown biological mechanisms. In addi-
tion, animal studies failed to confirm the most relevant of the two. Therefore, 
when determining whether the suffering of a child from leukemia is due to a 
magnetic field, there is still insufficient evidence to find a causal relationship 
between the two.

To date, evidence has only showed that exposure to high-intensity (higher 
than 1000mG) magnetic fields for a short period of time produces clear bio-
physical reactions. The extremely low frequency magnetic field induces the 
internal electric field and currents; meanwhile, if it is high intensity, it stimu-
lates the nerves and muscles and change the response intensity of the nerve 
cells in the central nervous system.

● 

● 

● 
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Source: https://www.hpa.gov.tw/Pages/Detail.aspx?nodeid=576&pid=901

Report No. 208 published on May 31, 2011, by IARC:

In May 2011, IARC, based on the risk of using mobile phones and increased 
glioma (a vicious brain cancer), classified the radiofrequency electromagnet-
ic fields as category 2B as possible human carcinogen. This conclusion indi-
cates the possibility that radiofrequency exposures may trigger long-term 
health effects, especially increasing the risk of cancer. However, there is only 
a limited assessment of the relationship between wireless phone users and 
gliomas and acoustic neuromas. For other cancers, this conclusion is still 
inappropriate.

● 

Report No. 193 published in June 2011: 

According to the extremely low exposure values of electromagnetics and the 
existing research results, there is no reliable scientific evidence showing that 
base stations and weak signals emitted from wireless networking are harmful 
to health.

● 

Report No. 193 updated in Oct. 2014:

Mobile phones communicate by transmitting radio waves through a network 
of fixed antennas called base stations. Radiofrequency waves are electro-
magnetic fields, and unlike ionizing radiation such as X-rays or Gamma rays, 
can neither break chemical bonds nor cause ionization in the human body.

A large number of studies have been performed over the last two decades to 
assess whether mobile phones pose a potential health risk. To date, no 
adverse health effects have been established as being caused by mobile 
phone use.

To date, there is no consistent research evidence to prove that exposure to 
radiofrequency electromagnetic waves lower than the intensity of the tissue 
heating can have adverse health effects. In addition, the research results do 
not support that some self-reported symptoms (such as "electromagnetic 
field hypersensitivity") are causally related to electromagnetic fields.

Epidemiological research examining potential long-term risks from radiofre-
quency exposure has generally looked for an association between brain 
tumors and mobile phone use. However, because many cancers are not 
detectable until many years after the interactions that led to the tumor, and 
since mobile phones were not widely used until the early 1990s, epidemio-
logical studies at present can only assess those cancers that become evi-
dent within shorter time periods. However, results of animal studies consis-
tently show no increased cancer risk for long-term exposure to radiofrequen-
cy fields.

● 

● 

● 

● 
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Epidemiological evidence is 
sufficient.

Classification
level

Classification description
(Scope and strength of evidence) Examples

 

Not classifiable 
as to its 

carcinogenicity 
to humans

Carcinogenic to
humans

Group 2A

Group 2B

Group 3

Group 1

Probably 
carcinogenic 

to humans

Possibly 
carcinogenic 

to humans

IARC human carcinogenic factor classification

    The International Agency for Research on Cancer (IARC) of the World 
Health Organization (WHO) classifies mobile phone electromagnetic waves as 
"possible carcinogenic risk for humans" at 2B group, that is, "Epidemiological 
evidence is limited or insufficient, and evidence from animal experiments is not 
completely sufficient". As such, there is limited or insufficient evidence of 
cancer risk caused by the electromagnetic waves from base stations.

 Group 1  Group 2B Group 2A

Coffee, extremely low frequency electric field, toluene, 
ampicillin, hypochlorite, caprolactam, crude oil, mercury

Asbestos, mustard gas, Gamma rays, X-rays, tobacco 
(smoking or chewing), second-hand smoke, betel nut, 
formaldehyde, diesel engine exhaust fumes, sun lamps, 
ultraviolet radiation, welding fumes, alcoholic beverages, 
processed meat, all types ionizing radiation, outdoor air 
pollution

Epidemiological evidence is 
limited or insufficient, but 
evidence from animal 
experiments is sufficient.

Epidemiological evidence is 
limited or insufficient, and 
evidence from animal 
experiments is not complete-
ly sufficient.

Gasoline exhaust fumes, *extremely low frequency 
magnetic field, *radiofrequency electromagnetic fields, 
aloe extract, lead, pickled vegetables

High-temperature frying release substances, styrene, red 
meat, glyphosate, DDT

Source: National Health Administration of the Ministry of Health and Welfare (most recent  classifi-
             cation of human carcinogens released by IARC: Sept. 27, 2021)
*Equipment that generates extremely low frequency electromagnetic fields includes
*Radio frequency electromagnetic field refers to mobile communication electromagnetic waves

Epidemiological evidence is 
insufficient, and there is no 
evidence that the substance 
triggers the carcinogenic 
mechanism of human 
tissues

IARC: Health risks of 
electromagnetic waves from 

mobile phones are the same as kimchi
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The closer the mobile phone is 
to the base station, the weaker 

the intensity of electromagnetic waves

    Mobile phone communications relies on two-way communication between 
the mobile phone and the base station. In addition to making calls, using the 
device for any online activity, such as using social networks or downloading 
apps, transmits signals to and from the base station in both directions.

    The signal strength of a mobile phone is affected by the medium, angle, dis-
tance, etc., but in fact, the biggest factor affecting the electromagnetic wave 
strength of the mobile phone and the base station remains the distance.

    If the base stations are removed, the mobile phone emits stronger electro-
magnetic waves in search of a base station. Under this situation, mobile 
phones consume more power and are less environmentally friendly and ener-
gy-saving.

The closer you are to the base station, the stronger the signal and the 
weaker the electromagnetic wave intensity of the mobile phone

The farther away from the base station, the worse the signal and the 
stronger the electromagnetic wave intensity of the mobile phone
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The wider the coverage, the stronger
the electromagnetic wave intensity

(but still within the electromagnetic wave
Standards announced by the government)

less More

The number of base stations in the same size area

Understanding electromagnetic 
waves from base stations

    Base stations for mobile communications are based on cellular communica-
tions systems. Each area that a base station provides coverage to a “cell”. 
Each cellular area is planned according to the geographical condition and 
requirement of the number of communications. Each base station in a desig-
nated area sends and receives signals, so the overall network structure looks 
like a honeycomb.
 
    The advantage of the "cellular communications system" is that the service 
area can be divided into different honeycombs, so each base station does not 
need to transmit a high-intensity signal to cover the entire service area. Conse-
quently, the signal strength transmitted back to the base station by the mobile 
phone is relatively weak.

    Due to the high-frequency, shorter wavelength, and faster signal attenuation 
of 5G, its base stations are built more intensively than 4G. The 5G antennas 
and radio frequency equipment have been greatly improved, they have less 
volume, and the electromagnetic waves emitted from them are weaker. More-
over, the standards of both 4G and 5G base stations have conformed to regu-
lations in Taiwan.

nu
m

be

r of base stations nu
m

be

r of base stations

With the same size of area coverage,
the smaller the number of the base 

stations,the weaker the transmitted
electromagnetic wave intensity.
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700MHz

800MHz

900MHz

1800MHz

Above 2000MHz

Frequency band used Electromagnetic wave power density
(mW /cm2 or W/m2)

Regulating electromagnetic 
waves from base stations

     The "Base station Electromagnetic Wave Exposure Limit" regulated by the 
"International Commission for Non-Ionizing Radiation Protection (ICNIRP)", an 
internationally accredited independent scientific organization, has adopted 
1/50 of the threshold that may affect human health as a standard to ensure a 
sufficient buffer. At present, these standards are used worldwide, and the Envi-
ronmental Protection Agency of the Executive Yuan has also formulated stan-
dards for electromagnetic waves of domestic base stations with reference to 
ICNIRP. In fact, the actual measurement values are below 1/100 and 1/1000 of 
the standard value worldwide.

≤ 0.35mW/cm2  or 3.5W/m2

≤ 0.4 mW /cm2  or 4W/m2

≤ 0.45 mW /cm2  or 4.5W/m2

≤ 0.9 mW /cm2  or 9W/m2

≤ 1mW /cm2  or 10 W/m2
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Frequently asked questions

-

-
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Q

Q

Q

-

-

1. Is the intensity of electromagnetic waves at the cell site
very high?

2. How is a cell phone signal received in the MRT?

3.  Why are base stations so common in metropolitan cities 
 and remote suburbs?

In Taiwan, the maximum electromagnetic wave output power density value from base stations is 
far lower than the control standards regulated by the Government. The greater the number of 
base stations, the smaller the coverage range, the weaker the intensity of the transmitted electro-
magnetic waves; in contrast, the fewer the number of base stations, the greater the coverage, the 
stronger the intensity of the electromagnetic waves, but they still comply to the national standard 
of electromagnetic waves of mobile base stations set by the Environmental Protection Agency of 
the Executive Yuan.

The mobile phone and base station are a two-way communication mode. When the mobile phone 
is used, it sends out a signal to search for a base station. If the base station is farther away, the 
mobile phone must send out a stronger signal search to achieve the purpose of calling and main-
taining the quality of the call.

Based on the consideration of the safety of the human body and the quality of communication, 
base stations have to be built every 300 meters to 3 kilometers by operators. The intensity of 

electromagnetic wave emission must be controlled at the lowest value 
required to maintain communication quality to avoid mutual interference 

with neighboring base stations. In other words, the denser the 
base stations are, the better communication quality can 

be maintained, and the electromagnetic wave 
emission intensity remains weak.

In order to improve reception in the MRT due to its terrain, "leaky cables" with the function of 
transmitting and receiving messages are used in tunnels. This is a special cable that 
allows radio wave energy to be emitted from the cable gap to spread and 
receive external radio waves. At present, leaky cables have been laid 
extensively along high-speed rail, Taiwan railway, tunnels routes, 
stations, and other radio communications systems.
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15meters

-

 

Q

Q
15meters

-

4. Are residents near base stations affected by 
electromagnetic waves?

Q

 

5. Popcorn can be burst when the phone is connected?
Does that also affect my brain?

6. If there are more than 10 base stations 
antennas installed on the roof, will the 
electromagnetic waves be very strong?

The standard of electromagnetic wave of the base 
station is strictly controlled by the government, which 
is compliant to international and national safety stan-
dards. The intensity of the electromagnetic wave 
attenuates as the distance increases. In general, 
when the distance increased to two times, the inten-
sity of electromagnetic waves will become one-quar-
ter; when the wave hits trees, buildings, and other obstacles, the strength of the electromag-
netic declines even more. The antennas used at base stations for mobile communications 
are single directional, the front of the antenna is the transmission direction of electromagnet-
ic waves. According to government regulations, there should be no legal buildings higher 
than the antenna within 15 meters in the horizontal direction. Behind or below the building to 
which the antenna is attached; thus, the electromagnetic wave strength is relatively weak 
because it is not in the transmission direction of the electromagnetic wave.

A viral video showed that by placing a few corn kernels in the middle 
of 3 mobile phones while being called, they exploded into popcorn. 
This video was fake (there was a heater placed under the table). The 
average output power of the electromagnetic wave of the mobile 
phone is only between 0.001 watt and 1 watt, and the energy will be 
lost. No matter how it is used, it will not cause the corn kernels to 
explode into the high temperature of popcorn.

The electromagnetic wave intensity detected by the base station 
is less than one-thousandth of the standard value set by the gov-
ernment. In Taiwan, there is a clear specification that regardless 
of a single station or co-stations setup, the wave power intensity 
of the emission of the total value shall be lower than regulatory 
standards. Therefore, electromagnetic waves do not exceed 
regulations!



25

 

9. What is the process for the establishment of mobile 
communication base stations regulated by the government?Q

Q

 

Q 8. Why not move all base stations installed in metropolitan 
areas to more remote areas?

7. Do regulations really ensure the safety of electromagnetic 
waves from base stations?

Regulatory standards for mobile communication base stations refer to the recom-
mended values set by the International Commission for Non-Ionizing Radiation Pro-
tection (ICNIRP). ICNIRP is an independent research organization recognized by 
the World Health Organization. The standards set are rigorous and used all over the 
world, including the European Union, New Zealand, Australia, Japan and other gov-
ernments. The Environmental Protection Agency has been monitoring base stations 
since 2007 and have found that the maximum electromagnetic wave power density 
is only about 0.001 milliwatts per square centimeter－far below the ICNIRP stan-
dard. The government has implemented strict controls for people’s safety.

Each base station has a fixed coverage of services and communications capacity. There are 
many mobile phone users and communication in densely populated areas. Therefore, the 
number of base stations must be large enough to maintain low-intensity electromagnetic 

waves and good communication quality. Some people have 
suggested to move them away from residential areas or to 
the mountain or the sea, so as to solve the problem of 
people resistance. In fact, this would have the opposite 
effect by not only reducing the quality of communications, 
but also emitting stronger electromagnetic waves.

The NCC, the authoritative organization for mobile communication base stations, has already set 
complete management policies. All operators are required to obtain permission from NCC before 
proceeding to site installation.

After the base station construction is completed, the NCC makes a technical inspection, once 
passed, the official license can be issued. During the time period when the base stations are in 

use, the NCC inspects the base station periodically as necessary. Through quality control, the 
safety of the living environment is assured.
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Q

 

Q 10.  How are 4G and 5G base stations built?

Q 12. What characterizes 5G technology? 

Q 11. Does 5G technology suppresses the immune system and 
      make people susceptible to infection or spread the virus in 
      some way?

During the initial stage, telecom operators upgrading the existing 4G core network, build 5G 
base stations together with the existing 4G base stations. After the 5G standard and equip-
ment are mature, they plan to build a new 5G core network.

The coverage of 5G base stations is smaller than that of 4G. By 
referring to the practice of those developed countries such as 
Europe and Japan, the NCC acquires a consensus with local 
governments that the telecom operators can set up microsites 
through public facilities such as light poles, signal poles, and 
telecommunication poles to fill in areas with insufficient 
signals to accelerate the deployment of 5G networks.

5G has the following major features: Ultra-high-speed 
(large bandwidth), low latency, and interconnection. For 
ultra-high-speed, 5G transmission rate is 10-100 times that 
of 4G, which is like speed upgrading from a highway to 
high-speed rail. Low latency, with a delay of only 1 millisec-
ond, can be used for public safety domain, such as the 
real-time services of pedestrian’s security management 
system through the detectors built-in traffic lights. Interconnection, with the introduction of 
multiple applications of the Internet of Things, such as the machines inside the smart facto-
ry, can communicate with each other, coordinate and perform automated production, carry-
ing out various tedious processes.

5G represents the fifth-generation mobile communication technology. The generation of 
radio waves is generated by the alternating current to create a high-frequency electric field 
through an oscillator. Through the change of the electric field, the magnetic field is generat-

ed to form the fluctuation of the interaction between the electric 
field and the magnetic field. In terms of the generative mecha-
nism, it is impossible for bacteria or viruses to generate radio 
waves. Moreover, the 5G electromagnetic wave also complies 
with the national normative numerical standards for mobile base 
station electromagnetic waves set by the Environmental Protec-
tion Agency of the Executive Yuan in accordance with the stan-
dards of advanced countries.
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Q 13. For most people, 4G technology is already very convenient, 
      what can we expect from 5G technology?

To demonstrate, the live broadcast of New Year Eve celebrations is often lagged or blocked 
due to the high volume of people online at the same time. In addition to not being able to 
enjoy the performances, the countdown cannot even be synchronized at the last minute. 
However, the large bandwidth capacity of 5G can solve this problem as it is able to handle 
many more users online at the same time. For people in 
remote areas, the characteristics of low latency can even 
make tele-medical services a reality; therefore, residents 
from remote areas can enjoy the same medical services 
locally. 5G mobile communication technology will enhance 
our mobile broadband-related sector as well as the econom-
ic growth and is undoubtedly an indispensable technology.
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Unit / URL Content

National Communications
Commission
https://www.ncc.gov.tw/

Mobile communications
electromagnetic wave safety
promotion webpage
https://memf.ncc.gov.tw/
 Knowledge and statistics

concerning electromagnetic waves

Inquire about mobile phone signal
coverage and signal quality of local
townships or landmarks from all
mobile communication operators. 

Information on the control of
non-ionizing radiation, the difference
between non-ionizing radiation and
ionizing radiation.

Website of Non-Ionizing Radiation 
Control, Environmental Protection 
Administration
https://nonionized.epa.gov.tw/

Mobile Communication Radio
Service Information System
http://freqgis.ttida.org.tw/
freqgisindex/

Smart Living : Understanding
Electromagnetic Waves

Electronic booklet

Related information about 
electromagnetic waves from base stations

  

If you have any queries about electromagnetic 
waves from a base station near you, 

please call the toll-free number for measurement. 
0800-580-010

Our professional personnel can assist.

Measures and relevant regulatory 
provisions for installation and use 
of base stations of the telecom-
munications network.
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