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The CSIR Mandate

• “The objects of the CSIR are, through directed and particularly multi-disciplinary research and technological 

innovation, to foster, in the national interest and in fields which in its opinion should receive preference, 

industrial and scientific development, either by itself or in co-operation with principals from the private or public 

sectors, and thereby to contribute to the improvement of the quality of life of the people of the Republic, and to 

perform any other functions that may be assigned to the CSIR by or under this Act.”

 (Scientific Research Council Act 46 of 1988, amended by Act 71 of 1990)

• CSIR was established through an Act of Parliament in 1945

• We are a leading scientific and technology research organisation that:

– Researches, develops, localises and diffuses technologies, 

– Accelerates socioeconomic prosperity in South Africa.

• Our work contributes to industrial development and supports a capable state

• CSIR’s executive authority is the Minister of Higher Education, Science and Innovation

• More information: https://www.csir.co.za/ 

 

https://www.csir.co.za/
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The pillars of the CSIR Strategy
Positioned to drive SA’s industrialisation

The clusters are technology industry convergences that represent the CSIR’s strategic focus. 

They have been selected based on national priorities, potential for socioeconomic impact and the fourth industrial 

revolution. 

Develop technologies to drive 

improved health outcomes and 

patient-centric healthcare delivery

NextGen Health

Build resilient defence and security 

capabilities to strengthen national 

security technology capacity

Defence & Security

Support the digitalisation of 

government, public institutions and 

private sectors

NextGen Enterprises & 

Institutions

Establish state-of-the-art (bio)-

chemistry to drive local 

pharmaceutical and the  broader 

chemical industries

Support the growth and 

revitalisation of the mining industry 

Enable South Africa to have an 

efficient, effective and integrated 

logistics sector

FUTURE PRODUCTION

Mining

SMART Mobility

FUTURE PRODUCTION

Manufacturing

SMART Places

Effect smarter resource use, 

sustainable economic growth and 

smart infrastructure and service 

developments

Strengthen manufacturing value 

chain to enhance Industry 

Competitiveness 

Innovate to strengthen  primary 

production, agro-processing and 

advance rural economies

Advanced Agri & Food
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Spectrum Access and Management Innovation RG’s position in the Telecoms sector

• Conducts RDI on emerging and transformative 

technologies in the wireless communication and 

connectivity ecosystem

• Our key driver: Finding innovative solutions to efficiently 

manage RF spectrum and to provide broadband 

connectivity for all

• We develop technologies that will enable South Africa’s re-

industrialisation through:

– SMME support

– Working with regulatory and policy makers

• Our vision is to lower the barriers to entry and 

reduced ICT imports by using innovative and open 

technologies

External 
Network 
(Content)

Core Network
Backhaul 

(Wireless & Fibre 
optic)

Radio Access 
Network (RAN)

SAMI RG Focus Area

Telecommunications Ecosystem  - Focusing on Wireless Access and Connectivity

End-users (customers)

Network 
Equipment 

Vendors

Mobile Wholesale 
Operators

Mobile Retail 
Operators

Legend:

Dominated by Local Players Complete Domination by Multinationals

End-user devices 
manufacturers 

Key Players

Technology 
Value Chain

Last Mile
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Evolution of mobile technology viewed from RAN

5G features: 

• Cell densification 

(small cells)

• Massive MIMO

• Beamforming

• Adoption of mmWaves

• mMTC (million 

devices)

Towards Open Radio Access Networks 



Electromagnetic Field (EMF) 
Spectrum 
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The Electromagnetic Field (EMF) spectrum

95 
GHz

Non-ionising radiation

• Not enough energy to ionize the cells

• Power levels are regulated to protect human 

• Prolonged exposure, above threshold (set limits) can provoke some 

health effects

• Hence there are limits set by international bodies

Ionising radiation
• Enough energy to remove electrons from 

atoms in cells

• Exposed cells can either die or become 

cancerous

• Poses a risk for health effects

RF Spectrum: 30 kHz – 300 GHz

Source: Ofcom
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Research on RF EMF Safety 

• Research on RF EMF exposure has been a fundamental challenge for the cellular network 

deployment since the beginning of mobile technology [aa] 

• Two categories for research on RF EMF safety requirements [bb]: 

a) Epidemiological and experimental research: into the interaction of biological organisms 

with electromagnetic fields
• Have been conducted across the RF spectrum band for over 40 decades, and still ongoing

• Findings: RF EMF exposure does not lead to adverse effects for public health if it is below the 

recommended limits

• Such limits are set by the International bodies, including the UN WHO

b) Technical compliance assessment methods of exposure levels in deployed networks
• Based on theoretical calculation methods, 

• measurements of RF EMF emitted by mobile networks, and

• other methods being developed by academia & standardization bodies

[aa] Persia, S., Carciofi, C., Barbiroli, M., Volta, C., Bontempelli, D., & Anania, G. (2018, September). Radio frequency electromagnetic field exposure 

assessment for future 5G networks. In 2018 IEEE 29th Annual International Symposium on Personal, Indoor and Mobile Radio Communications (PIMRC)

[bb] Chountala, Chrysanthi, Jean-Marc Chareau, and Pravir Chawdhry. "Radio frequency electromagnetic field measurements in a commercial 5G network." 2021 

IEEE 4th 5G World Forum (5GWF). IEEE, 2021.
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RF EMF Protection Guidelines  

• Globally, ICNIRP and IEEE developed EMF exposure guidelines & 

defined exposure limits

• The ICNIRP is an independent non-profit group of experts:
• Assess the state of knowledge about the effects of non-ionizing 

radiation on the health and well-being

• Provide science-based advice to protect the public and workers

• Used in more than 80 countries 

• IEEE is the world’s largest technical professional organization 

dedicated to advancing technology for the benefit of humanity

• IEEE C95 is technology neutral 

• Covers 5G, Wi-Fi, Bluetooth, mobile phones and mobile BS
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RF EMF Protection at National Level 



12

A big question: Is 5G Safe?  

• Main metrics to characterise RF EMF exposure (limits defined by ICNIRP & IEEE):
1. Electromagnetic strength: Each RF source generates an EMF that is spread over the environment 

2. Power density (PD): amount of power per unit area

• Measures exposure in the far field (e.g. emitted  by BSs)

3. Specific Absorption Rate (SAR) value is a quantitative measure of power absorbed per unit of mass and 

time [W/kg].

• Two SAR distinct values for: 

1. whole body SAR limits (exposure by BS) and

2. local SAR limits (exposure by UE, e.g. head)

• Answer: Yes, it is safe:

• Globally, there are strict standards and guidelines to protect humans from 5G RF EMF exposure

• National regulatory authorities regulate the maximum transmit power levels allowed to 

minimise interference among users, and to meet safety limits (type approval)



Facts about 5G and human health 
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Some of the common questions we received about 5G & human health 

• 2020-21: speculations linking 5G to a range of health 

threats

• We received many queries from the media and public

• In response, we held media interviews (TV, radio & 

newspaper) and produced two documents to dispel 

some of the myths around 5G

• “5G mobile telephony fact sheet: 
https://www.csir.co.za/sites/default/files/Documents/5G%20Fact

%20sheet.pdf   

• “An assessment of claims regarding health 

effects of 5G mobile telephony networks: 
https://www.csir.co.za/sites/default/files/Documents/5G%20Techn

ical%20Article.pdf 

• These were outputs of a collaboration between radio 

engineering and health experts

Questions on 5G 

& human health

(some myths)

5G
Residential person

Is it dangerous to live 

near a cell phone tower?

What is the impact of 

5G femto and pico BS?

Does 5G spreads 

COVID-19?

5G

SARS-CoV-2 
virus 

EMF emissions pose

health risk to human

There are no near-term benefits 

to 5G (in South Africa)

ք

: https://innovationatwork.ieee.org/3-key-benefits-of-5g/ք

&&:  Jamshed, Muhammad Ali, Fabien Heliot, and Tim WC Brown. "A survey on electromagnetic risk assessment and evaluation mechanism for future wireless communication s ystems." IEEE 

Journal of Electromagnetics, RF and Microwaves in Medicine and Biology 4.1 (2019): 24-36.

&&

https://www.csir.co.za/sites/default/files/Documents/5G%20Fact%20sheet.pdf
https://www.csir.co.za/sites/default/files/Documents/5G%20Fact%20sheet.pdf
https://www.csir.co.za/sites/default/files/Documents/5G%20Technical%20Article.pdf
https://www.csir.co.za/sites/default/files/Documents/5G%20Technical%20Article.pdf
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Q1: Is it dangerous to live near the cellphone tower? 

• Radio signals drops as the square of the distance between the 

BS and mobile handset 

• Compliance to health and safety is ensured by:
• Controlling the transmit power level, adjusting the antenna 

tilt/pattern and restricting access to “unsafe” zones

• Ratio between the maximum permissible effective isotropic 

radiated power from the BS and the handset is about 40 dB (or 

10 000 times)
• Mobile phones can emit up to 23 dBm (around 200 mW) of power 

per band

5G
Residential person
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Primary Sources of RF EMF Exposure in Mobile Networks

Figure (source): [3] L. Chiaraviglio, A. Elzanaty and M. -S. Alouini, "Health Risks Associated With 5G Exposure: A View From the Communications Engineering Perspective," 

in IEEE Open Journal of the Communications Society, vol. 2, pp. 2131-2179, 2021, doi: 10.1109/OJCOMS.2021.3106052.

• UE EMF exposure:

– Is higher compared to BS.

– Is localised on the body (e.g. head).

• BS EMF exposure:

– Source of continuous whole-body 

exposure

– Rapidly decrease with distance (BS & 

users are >10x m apart)

– Buildings add shielding effect

• However, the population associates 

higher health risks to BS emissions.
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Q2: What is the health impact of 5G femto and pico BS?

• These are small cells, sometimes intended as “gap fillers” (e.g. picocell 

used in buildings like shopping malls)

• They are low-power devices, restricted to 0.1 – 1W transmission power,

• Studies found that power density (PD) can be reduced by a factor of 20 

to 40 by using femto BSs instead of macro-BSs

• Like other communication devices, the safety of femto and pico BS is 

subject to the ICNIRP limits & type approval
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Q3: There are no near-term consumer benefits to 5G (in South Africa)

These are some of the concerns we received:

• Users are very happy with their current 4G service – why 5G?

• No reason for consumers to pay extra money to switch over 

to 5G!

• 5G will be all about businesses and not consumers

• No real use cases relevant for the consumer market

• Why do you need 5G in rural areas?

Our views:

We expect 5G to deliver more opportunities to consumers than its predecessors 

(education, health, e-government, entertainment)

5G is an enabler for our citizens to participate in the 4IR era 
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Q4: EMF emissions pose health risk to human

• We do not anticipate safety issues on 5G
• Based on our understanding of the effects of radio signals on living organisms

 

• RF-EMF emission in 5G is closely regulated to ensure that users are 

safe
• Just like with its predecessors (cellular have been used for over 40 years)

• 5G wireless networks are designed to be very efficient
• 5G base stations will transmit low power (thanks to small cells)

• Extensive research on mmWave and health has been conducted on 

radar, microwave and military applications [**], 
• and more research is still going on globally

[**] T. Rumeng, S. Ying, W. Tong and Z. Wentao, "Electromagnetic field safety compliance assessments for 5G wireless networks," 2020 IEEE International Symposium on Electromagnetic 
Compatibility & Signal/Power Integrity (EMCSI), Reno, NV, USA, 2020, pp. 659-662, doi: 10.1109/EMCSI38923.2020.9191518.

We agree with the WHO, ITU, EU and the ICNIRP’s conclusion that exposure related to wireless networks and their use 

does not lead to adverse effects for public health if it is below the limits recommended by the ICNIRP
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Q5: Does 5G spreads COVID-19?

• 5G RFs are not high enough to break chemical bonds or remove 

electrons in human tissue

• It is highly unlikely that 5G may cause mutations in the SARS-CoV-2 

virus in-vitro or in-vivo

• However, even if it did cause mutations under carefully controlled 

laboratory conditions in-vitro, 
• this would not be relevant in the real world, as the mmWave signals 

used by 5G do not significantly penetrate beyond the skin

• 5G signal cannot influence the virus, as the virus replicates internally

5G

SARS-CoV-2 
virus 

There is no credible scientific evidence that shows a link between the SARS-

CoV-2 virus and mobile phone signals
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Conclusion

• 5G RF EMF exposure is regulated by international and national organisations

• ICNIRP guidelines define levels of RF EMF exposure that are considered safe
• Latest revision: March 2020

• IEEE C95.1 standard defines safety limits for protection of person on RF EMF 
• Latest revision: 2019

• RF EMF exposure regulations are intended to protect: 
• General public in unrestricted environments, and

• Persons permitted in restricted environments (e.g. RF technicians).

• Prior to commissioning – a BS is tested by a specialised company that issues compliance certificate
• Similarly, mobile handsets are tested for type approval

• However, as the new networks become a part of the national plan, more epidemiological studies may 

have to be conducted to ensure that their operation does not result in health problems in the populace



Thank You
mmasonta@csir.co.za

mailto:mmasonta@csir.co.za
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