


Background

Mobile telecommunications have been identified as one of the key drivers 
for economic development worldwide. Studies by industry bodies such as 
GSMA have found that for every 10% of mobile penetration in a country, the 
country’s GDP increases by 0.8%. The telecommunications industry is gear-
ing towards enabling 100% mobile penetration by 2020 and an increased 
access to broadband services in underdeveloped areas. 

MTN is currently rolling out an infrastructure development project that will 
connect more areas to mobile communication services by building more 
base stations in various areas around the country. As a responsible corporate 
citizen, MTN follows guidelines set out by organisations such as the Interna-
tional Commission on Non-Ionizing Radiation Protection (ICNIRP) and the 
World Health Organisation (WHO). 

The Benefits of Mobile Telephony

MTN is currently building new mobile network infrastructure across South 
Africa to provide local residents, businesses and all citizens with seamless 
access to the next Generation of communications services.

The  MTN  network  will deliver all existing mobile services communica-
tions (voice calling,  SMS), as well as live video calling, video-based content 
services  including news, finance and sports highlights, and a high-speed 
wireless internet service via its mobile network – Wireless Broadband. MTN’s 
commitment to invest in local infrastructure puts South Africa on the same 
footing as the rest of the developed world when it comes to access to the 
latest   and   most   modern and sophisticated communications technology.

Our active and committed programme of investment meets the expecta-
tions of government which encourages telecommunications service provid-
ers such as MTN to act in a sustainable manner.

How Mobile Phones Work

About Mobile Phones

Cellphone users are familiar with the various mobile phones   that are avail-
able on the market and are aware of the range of services they offer.  Mobile 
phones work by sending and receiving radio signals that transfer voice 
messages and also data – texts (SMS), emails, and pictures – over short and 
sometimes long distances.

Cellular Communication Networks: How Base Stations Work

A mobile communications network is made up of a patchwork of cells, simi-
lar to a beehive, each relying on its own base station – a “mast” or “antenna”.  
Each base station provides coverage to a small local area, or “cell”. When you 
make a call, your mobile phone will always “talk” to the base station giving 
the best signal. As you move around, the phone will “talk” to different base 
stations, to find whichever is the closest, or the least congested.



Each base station can only handle a finite number of calls at any one time 
- typically fewer than 100 simultaneous calls. This is referred to as network 
capacity. In order to provide reliable, continuous network coverage, we need 
to install many low-powered antennas to pick up signals.

Base stations can be found in just about every urban setting. They are locat-
ed on apartment buildings, commercial buildings and industrial estates, on 
existing utility structures such as light poles and high voltage electricity tow-
ers, on hospitals, university campuses, shopping centres and corner stores, 
at clubs and sports complexes, and in local parks.

Some commercial buildings such as shopping centres and office blocks are 
also fitted with small “in-building” base stations that provide mobile phone 
coverage specifically within that building.

About Radio Signals: What is EMF?

Mobile network base stations send and receive radio signals using 
radio frequency electromagnetic fields (EMF) or “radio waves”. Other typical 
radio wave signals transmitted by communications facilities include TV 
signals, commercial radio (AM and FM) signals, police and emergency service 
transmissions, as well as CB radio.

Radiofrequency EMF is something we’ve been living with for generations - 
literally since the invention of “the wireless”.

“Adapted for typical South African installations from http://www.emfexplained.ifo/?ID=25186”

This picture shows the typical power of the radio services in the community 
when transmitting.

Radio signal beams and directions

The signals from base stations are emitted in conical fan-shaped beams, 
which are essentially directed towards the horizon with a slight down-
ward tilt. This is illustrated in the figure below and it causes the radio wave 
strengths below the antennas and at the base of masts to be very much 
lower than directly in front of the antennas at a similar distance. Think of this 
as a bit like a sprinkler distributing water over a garden – there are areas near 
to the sprinkler that receive less water than further out.

Also, mobile network base stations contribute only part of the 
radio frequency energy in the environment. The transceivers themselves 
are relatively low powered, and provide coverage to relatively small areas. 
MTN’s antennas typically require only between 50 and 150 Watts of power to 
operate. By comparison, a commercial AM radio transmitter requires 100,000 
Watts of power to operate. A TV or Radio transmitter acts like a powerful 
lighthouse for the whole area, whereas the base station is more like a street 
lamp lighting up the street.



Mobile base stations are designed to operate at the lowest possible power. 
Once a call has been established, the base station and handset reduce their 
power automatically to the lowest level required to maintain a connection. 
This is known as “adaptive power control”. Even if operating at their maxi-
mum capacity for 24-hours a day, 7 days a week, the signal strength trans-
mitted by MTN’s antennas results in exposure on ground level that is less 
than 1 per cent of the permitted radiofrequency exposure level.

In other words, MTN’s network facilities operate at power levels that result in 
radiofrequency exposure that is well below independently and scientifically 
agreed public health and safety guidelines, which have been recommended 
by the World Health Organization (WHO).

EMF in the Environment

Independent testing of radiofrequency EMF levels in the environment has 
repeatedly found that mobile network base stations contribute very little ra-
diofrequency EMF, well below the public health and safety guidelines  even 
when tests are performed right next to the base station installations.

All EMF levels are very low including the base station exposure which was 
measured in the main beam, i.e., represents close to the maximum possible 
exposure at this site where the general public have access. The total 
cumulative EMF level from all technologies is 2,000 times below the safety 
guideline.

According to the WHO:
“Until mobile phones became widely used, members of the public were 
mainly exposed to radiofrequency emissions from radio and TV stations. 
Even today, the phone towers themselves add little to our total exposure, 
as signal strengths in places of public access are normally similar to or lower 
than those from distant radio and TV stations.”
Source:  WHO website fact sheet: What are electromagnetic fields - typical expo-
sure levels at home and in the environment, 2007.

EMF Health and Safety – the issues

The World Health Organisation (WHO) states that research has found no 
adverse health effects from the weak RF signals emitted by mobile network 
base stations:  “From all evidence accumulated so far, no adverse short or 
long-term health effects have been shown to occur from the RF signals 
produced by base stations. Considering the very low exposure levels and 
research results collected to date, there is no convincing scientific evidence 
that the weak RF signals from base stations and wireless networks cause 
adverse health effects.”  
Source: WHO Fact Sheet: Electromagnetic fields and public health - base 
stations and wireless technologies, 2006. 

International Safety Guidelines

International exposure guidelines have been developed to provide protec-
tion against established effects from RF fields by the International Commis-
sion on Non-Ionizing Radiation Protection (ICNIRP, published in 1998 and 
reviewed again in 2009) and the Institute of Electrical and Electronic Engi-
neers (IEEE, 2006).

MTN has an on-going program to monitor exposure levels at their base 
station sites and to ensure that no member of the public gets exposed to 
radiofrequency fields that exceed the WHO-endorsed ICNIRP guidelines.

Typical environmental radio signal level comparisons in close proximity to a 
base station installation (EMSS Consulting – measurement survey of base stations in South 
Africa 2009 - 2012.)  The chart shows EMF levels as a percentage of the WHO recommendations for 
general public exposure. 



To date, the only established health effect from RF fields identified in scien-
tific reviews has been related to an increase in body temperature (> 1 °C) 
from exposure at very high field intensities.  However, the levels of RF expo-
sure from base stations and wireless networks are so low that the tempera-
ture increases are insignificant and do not affect human health. 
In addition, there has been an unprecedented amount of research to investi-
gate possible non-thermal or so-called “biological” effects of exposure to RF 
EMF. 

The World Health Organisation (WHO) maintains an extensive database of 
scientific research into the effects of electromagnetic fields (EMF), including 
studies on the effects of radiofrequencies on public health.

The WHO database, which is available on their website, shows that there are 
more than 1900 published scientific articles on the biological and health 
effects of radiofrequency electromagnetic fields, and more than 630 studies 
on radiofrequencies specifically used by mobile phone networks.

WHO EMF Research Database http://www.who.int/ peh-emf/research/database/en/

As a result, the ICNIRP safety guideline has been reviewed to take into 
consideration all the scientific evidence in relation to both thermal and 
non-thermal effects.

The safety guidelines limit the network signal strength to a level low enough 
to protect all people, in all environments, 24-hours a day. The safety guide-
line itself, recommended by the WHO, has a significant safety margin, or 
precautionary level built into it.

The concept of “exclusion zones” for schools and residential areas is not 
supported by the WHO as an effective precautionary measure to reduce the 
general public’s exposure to radiofrequency EMF. Health Authorities advise 
that exclusions zones do not provide precautionary protection to the com-
munity:

“It is important to note that exclusion zones would not necessarily reflect 
a precautionary approach, for example, a base station sited further from 
a school may need to operate at a higher power level in order to operate 
effectively and this could result in higher exposures at the school.” 
See: ARPANSA Fact Sheet for NSW Parents & Citizens Association, 2003 

Are there any health effects?

As a responsible corporate citizen that has the interests of the communities 
in which it operates in at heart, MTN recognises that a commonly expressed 
concern about base stations and local wireless network antennas relates to 
the possible long-term health effects that whole-body exposure to the RF 
signals may have. 

As noted above, 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. 

While most radio technologies have used analog signals in the past, mod-
ern wireless telecommunications are using digital transmissions. Detailed 
reviews conducted so far have not revealed any hazard specific to different 
RF modulations.



Fears about Cancer

Media or anecdotal reports of cancer clusters around mobile phone base 
stations have heightened public concern. It should be noted that geograph-
ically, cancers are unevenly distributed among any population. Given the 
widespread presence of base stations in the environment, it is expected 
that possible cancer clusters will occur near base stations merely by chance. 
Moreover, the reported cases in these clusters are often a collection of dif-
ferent types of cancer with no common characteristics and hence unlikely to 
have a common cause.

Scientific evidence on the distribution of cancer in the population can be 
obtained through carefully planned and executed epidemiological studies. 
Over the past 15 years, studies examining a potential relationship between 
RF transmitters and cancer have been published. These studies have not pro-
vided evidence that RF exposure from the transmitters increases the risk of 
cancer. Likewise, long-term animal studies have not established an increased 
risk of cancer from exposure to RF fields, even at levels that are much higher 
than produced by base stations and wireless networks.

Other Possible Health Effects

Short-term effects

Tissue heating is the principal mechanism of interaction between radio-
frequency energy and the human body. At the frequencies used by mobile 
phones, a significant percentage of the energy is absorbed by the skin and 
other superficial tissues, resulting in relatively small temperature rises in the 
brain or any other organs of the body.

A number of studies have investigated the effects of radiofrequency fields 
on brain electrical activity, cognitive function, sleep, heart rate and blood 
pressure in volunteers. To date, research does not suggest any consistent 
evidence of adverse health effects from exposure to radiofrequency fields at 
levels below those that cause tissue heating. 

MTN is also aware that some individuals have reported that they experi-
ence non-specific symptoms upon exposure to RF fields emitted from base 
stations and other EMF devices. As recognized in a recent WHO fact sheet 
“Electromagnetic Hypersensitivity”, EMF has not been shown to cause such 
symptoms. Nonetheless, it is important to recognise the plight of people 
suffering from these symptoms.

From all evidence accumulated so far, no adverse short or long-term health 
effects have been shown to occur as a direct result of exposure to the RF 
signals produced by base stations. 

Possible long-term effects

Several large multinational population (epidemiological) studies have been 
completed or are ongoing. To date, the largest retrospective case-control 
study to date on adults has been Interphone which was coordinated by the 
International Agency for Research on Cancer (IARC). The study was designed 
to determine whether there are links between the use of mobile phones and 
head and neck cancers in adults. The international pooled analysis of data 
gathered from 13 participating countries found no increased risk of tumours 
with mobile phone use of more than 10 years. 

There are some indications of an increased risk of tumours for those who 
reported the highest 10% of cumulative hours of cell phone use, although 
there was no consistent trend of increasing risk with greater duration of use. 
The researchers concluded that biases and errors limit the strength of these 
conclusions and prevent a causal interpretation. Based largely on these 
data, IARC has classified radio frequency electromagnetic fields as possibly 
carcinogenic to humans (Group 2B), a category used when a causal associ-
ation is considered credible, but when chance, bias or confounding cannot 
be ruled out with reasonable confidence.  Other agents similarly classified by 
IARC as “2B” include magnetic fields from electricity, coffee, petrol exhaust 
fumes, and being a print worker.



WHO’s response

With the recent popularity of mobile phone use among younger people, 
and therefore a potentially longer lifetime of exposure, WHO has promoted 
further research on this group. Several studies investigating potential health 
effects in children and adolescents are underway. 

In response to public and governmental concern, WHO established the In-
ternational Electromagnetic Fields (EMF) Project in 1996 to assess the scien-
tific evidence of possible adverse health effects from electromagnetic fields. 
WHO will conduct a formal risk assessment of all studied health outcomes 
from radiofrequency fields exposure by 2013/4. In addition, and as noted 
above, the International Agency for Research on Cancer (IARC), a WHO spe-
cialised agency, has reviewed the carcinogenic potential of radiofrequency 
fields, as from mobile phones in May 2011.

Independent Testing of Base Stations

According to the WHO:

“Recent surveys have indicated that RF exposures from base stations and 
wireless technologies in publicly accessible areas (including schools and 
hospitals) are normally thousands of times below international standards.”

WHO Fact Sheet: Electromagnetic fields and public health - base stations and 
wireless technologies, 2006 

In South Africa, MTN has commissioned independent surveys of the cu-
mulative RF EMF in the environment from all sources, including FM radio, 
TV broadcast signals, emergency service signals and mobile network base 
stations.

The survey results were in keeping with the World Health Organization’s 
(WHO) advice that cumulative RF EMF levels found in the environment are 
low and significantly below international safety guidelines. The measured 
results from thousands of site surveys performed over the past few years are 
shown in the diagram below. It is evident that most of the measured RF EMF 
levels are thousands of times below the safety guidelines.

The low power levels shown are not unusual for MTN’s network. The WHO 
advises that independent testing of mobile network base stations around 
the world has also found that they operate at very low power levels.

A collection of all the radiofrequency EMF measurement results in the vicinity of 
MTN’s base station sites compared to the ICNIRP general public safety guideline 
(bottom axis). 100% is the maximum exposure limit for the general public on a 
continuous basis. Results from more than 13,000 measurements are included 
here and FM and Base Stations (BTS) are grouped separately. By far most of the 
BTS and FM levels are below 1% of the EMF safety limit. 



Independent Testing of WiFi in Schools

Following the announcement by the Board of the UK Health Protection 
Agency on 12 October 2007, a systematic programme of research was un-
dertaken by the UK’s Health Protection Agency (HPA) to assess exposures of 
children from wireless computer networking equipment used in schools. The 
main objectives of the project were as follows:

•	 Measurements	of	the	electromagnetic	field	strengths	around	
 selected  Wi-Fi devices during transmission, and calculations of 
 radiated powers.

•	 Computer	modelling	of	Wi-Fi	equipment	in	use	by	children	in	order		
 to predict the specific absorption rate (SAR) of energy in the body.

•	 Measurements	of	the	proportion	of	the	time	that	individual	Wi-Fi		
 computers transmit during typical school lessons.

The investigation shows that laptops and access points transmit for only 
small proportions of the time during typical lessons, less than 1% of the time 
for laptops and less than 12% for access points. This means that the time-av-
eraged exposure arising from the use of laptops in schools is even lower 
than those when laptops were measured under controlled conditions in the 
laboratory, and the SARs will also be smaller than those estimated above.

The data gathered during the project continue to reinforce the position that 
exposures are small in relation to the ICNIRP guidelines and less than those 
from mobile phones.

Links for further Information

Safety Guidelines

•	 ICNIRP	Guidelines	(1998	and	2009)	www.icnirp.de/PubEMF	
•	 IEEE	(2006)	IEEE	C95.1-2005	“IEEE	Standard	for	Safety	Levels	with	
 Respect to Human Exposure to Radio Frequency Electromagnetic  
 Fields, 3 kHz to 300 GHz”

Electromagnetic fields and public health: mobile phones 

•	 Base	stations	&	wireless	networks:	Exposures	&	health	consequences
•	 WHO	handbook	on	“Establishing	a	Dialogue	on	Risks	from	Electro-	
 magnetic Fields”
•	 WHO	Fact	Sheet	No	193,	June	2011:
 www.who.int/mediacentre/factsheets/fs193/en/index.html

Electromagnetic hypersensitivity

•	 www.who.int/peh-emf/publications/facts/fs296/en/index.html

Exposure to electromagnetic fields from wireless computer networks (Wi-Fi) 

•	 Peyman,	A	et	al	(2011).	Assessment	of	exposure	to	electromagnetic		
 fields from wireless computer networks (Wi-Fi) in schools; results of  
 laboratory measurements. Health Physics, 100, Issue 6, 594-612 
•	 www.ic.gc.ca/eic/site/smt-gst.nsf/vwapj/Wifi-e.pdf/$FILE/Wifi-e.pdf

In Conclusion

MTN is committed to establishing a safe and reliable mobile phone network 
that complies with international safety guidelines (ICNIRP). MTN strives to 
be transparent and accountable.  MTN has an on-going program to monitor 
exposure levels at their base station sites, and to ensure that no member of 
the public gets exposed to radiofrequency fields that exceed the health and 
safety guidelines. MTN will seek to work with local communities and key 
stakeholders as far as practicable to find sustainable network deployment 
solutions. Furthermore, MTN will endeavour to provide access to the latest 
information on mobile phone base stations and health.


