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Preamble

Technologies and systems for wireless voice and data transfer services use the radio 

spectrum, a unique and increasingly important public resource, as a basis for supporting 

technical progress and socio-economic development. It is a common asset and ANACOM is 

the authority charged with its management and supervision, safeguarding and developing its 

use through studies and experimentation.

This Guide aims to demarcate knowledge about the ecosafety of mobile networks, i.e., their 

impact on human health and the environmental balance. This work therefore revises, 

updates and expands the previous analysis (published in 2020).1 It again focuses on 

electromagnetic fields (EMFs), a subject that is always current and subject to new challenges. 

The dynamism of mobile networks and studies on associated EMFs means that ANACOM's 

work is ongoing.

This Guide is intended to testify to this ongoing work, which is evident in the various projects 

that ANACOM has recently developed and supported, namely:

•  on EMF measurements of 5G networks in technical trials (published in 2021 - see Figure 

1, in anticipation of the completion of the "5G Auction");2 

•  on checking the spectrum in the 700 MHz band after DTT migration (reports published 

in 2021)3; 

•  on ANACOM's participation in the international test operations that consisted of the 

largest experimental use of drones in Portugal (REP (MUS) 20214);

•  and in supporting the URSI5 congress on the theme of Environmental Sustainability in the 

Use of the Radioelectric Spectrum,6 thus helping to bring scientific evidence to the 

discussion of major contemporary issues and facilitating a climate of confidence for the 

implementation of 5G.

All these practical efforts by ANACOM's teams on the ground, as well as the promotion of 

theoretical and empirical knowledge of spectrum-related phenomena, are key to ensuring 

that Portugal continues to be an example of excellence in the governance of the spectrum 

space.

Available at Mobile networks and health - facts, data and challenges Guide.1

Available at Study of electromagnetic field measurements, 5G networks in technical trials.2

Available at ANACOM ensures the usability of 5G pioneer bands in the northern region after DTT migration and ANACOM ensures 
the usability of 5G pioneer bands in the Azores and Madeira after DTT migration.

3

Available at ANACOM partners with the Portuguese Navy in NATO exercise held in Tróia.4

International Union of Radio Science (URSI - Portuguese Committee).5

Available at Event: 15th Congress of the Portuguese Committee of URSI "Environmental sustainability in the use of the radio 
spectrum” and News: 15th Congress of the Portuguese Committee of URSI ''Environmental sustainability in the use of radio 
spectrum''.
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https://www.anacom.pt/render.jsp?contentId=1549501&languageId=1
https://www.anacom.pt/render.jsp?contentId=1611961&languageId=1
https://www.anacom.pt/render.jsp?contentId=1600683&languageId=1
https://www.anacom.pt/render.jsp?contentId=1618041&languageId=1
https://www.anacom.pt/render.jsp?contentId=1618041&languageId=1
https://www.anacom.pt/render.jsp?contentId=1704879&languageId=1
https://www.anacom.pt/render.jsp?categoryId=253943&languageId=1
https://www.anacom.pt/render.jsp?contentId=1696007&languageId=1
https://www.anacom.pt/render.jsp?contentId=1696007&languageId=1
https://www.anacom.pt/render.jsp?contentId=1709631&languageId=1
https://www.anacom.pt/render.jsp?contentId=1709631&languageId=1


Preamble

This Guide answers 22 questions (14 are new and 8 are pre-existing ones) and addresses 

emerging topics related to the security of electronic communications networks and 

environmental sustainability. These new-problem issues are added to the 8 that already 

existed and had already been dealt with, and whose answers are now completed, consolidated 

and updated with elements made available in the meantime for Portugal and internationally. 

The report also has 10 thematic boxes that expand on some specific issues, as well as 29 

Figures illustrating some of the points raised. At the end there is a Glossary which lists 15 key 

concepts and reference institutions.
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Figure 1: Mobile Networks and Health Guide

 ''Mobile networks and health - facts, data and challenges'' guide (june, 2020)

In this guide, ANACOM presents information on the possible effects of the fifth mobile generation (5G) on 
health, accompanying the intense debate in Portugal and in the international scene on this matter.

This document frames the discussion of safety standards and their expression in the national case and 
addresses a series of key questions and their answers, and indicates the sources for their development.



Lista de perguntas

Q1: Have the various “Gs” generated debate in the public sphere?

Q2: What facts are known? What are the latest data? What challenges remain?

Q3: Have safety limits been defined for electromagnetic fields (EMFs)?

Q4: Are the safety standards recognised by the WHO?

Q5: But what is the trend of requests to ANACOM from the public?

Q6: Is there evidence that the frequencies used by 5G pose a health hazard?

Q7: Did ANACOM investigate the possible risks before the commercial launch of 5G?

Q8: Are there any rules that 5G devices/equipment have to comply with?

Q9: Which frequency bands are used by 5G?

Q10: Do the technologies supporting 5G limit the exposure of the population to EMFs?

Q11: Does 5G have higher levels of danger than 2G, 3G and 4G?

Q12: What types of facilities are used for 5G?

Q13: How large are the exclusion zones around 5G network transmitting stations?

Q14: Have 5G networks EMFs already been measured in Portugal?

Q15: What are the objective and main conclusions of the EMFs measured for 5G networks 

in Portugal?

Q16: Is the expected massive increase in traffic with 5G networks having an impact on 

EMFs?

Q17: How does ANACOM deal with phenomena such as anti-5G movements?

Q18: Specifically, how does ANACOM go into the field to check possible cases of risk?

Q19: What was the relationship between the DTT and 5G migration process, and what 

impact do these service changes have on public health?

Q20: How does ANACOM monitor best practices related to measuring EMFs?

Q21: Does ANACOM encourage the Portuguese research and innovation system to 

pursue an agenda on EMFs?

Q22: What is the impact of 5G on environmental sustainability?
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Lista de caixas

C01: The various “Gs” of wireless electronic communications

C02: ANACOM takes the international public position in favour of giving due attention to 

eco-security dimensions in 5G

C03: Exposure to EMFs has a regulatory framework and has been under intense scrutiny in 

Portugal since 2000 

C04: ANACOM's Testing and Calibration Laboratory (LEC)

C05: Sample intervention: Measurements taken in Mindelo

C06: Sample intervention: Measurements taken during the REP(MUS) exercise

C07: How many antennas does it take to build a proximity monitoring system?

C08: Example of intervention: ANACOM's presence in major cultural and

recreational events

C09: Pro-environmental uses of the radio spectrum

C10: Radio spectrum as a source of evidence on climate change
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Introduction

Modern communication technologies, particularly radio technologies, are the result of 

progress made at the frontier of knowledge in science and engineering. We are experiencing a 

revolution in these technologies, one which challenges traditional methods of learning, 

analysis and action. With a very wide development potential, innovations in this area are 

under scrutiny and must remain so as they are often associated with doubts or 

controversies about their safety and impact on the global ecosystem.

Raising awareness of the dynamic interactions between societal and ecological systems and 

finding ways to regulate these interconnected systems is, of course, a constantly renewed 

challenge.

Communications regulators have arisen precisely to create and define solutions for market 

frameworks and monitoring methodologies that allow the introduction of new radio 

technologies, and to parameterise technical opportunities of great utility for the national 

production apparatus, but also with very real effects on the daily lives of people and their 

interaction with the environment.

ANACOM sees its work as being based on a commitment to transparency, on permanent and 

consistent monitoring of the revolution in socio-technical systems and business models. It 

therefore invests in autonomous operational capabilities, in the quality of its own research 

and in the sophistication of dedicated instrumentation. These aspects are here explicitly 

aimed at matters of eco-security in the case of mobile communications (Box 1).7 The 

construction of an understanding on the various relevant issues is organised in this document 

based on 22 guiding questions.
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In a rationale of safety, not security.7



C01
The implementation of mobile networks available to the general public began in Portugal in the 

1980s. The various expansions of these networks are associated with strengthening the powers of 

the authority that in Portugal regulates, supervises and oversees radio spectrum (ANACOM was 

founded in 1989 as ICP - Instituto de Comunicações de Portugal).

The first generation, analogue (1G), consisted of the commercial introduction of wireless voice. 

Digital mobile communications began in the 1990s, with the emergence of the second mobile 

generation (2G) the availability of voice communications became widespread and it was possible to 

send small data packages (short text messages known as Short Message Service - SMS) in a mobile 

environment. In 2000, the third mobile generation (3G) appeared, and with it the introduction of 

broader services based on data traffic (mobile Internet access). Initially, speeds were limited and 

applications in early stages of development, but they have been strengthened as this technology 

has evolved. With the growing demand for faster digital services came the fourth mobile 

generation (4G) and, with it, the expansion of Internet access and the use of more sophisticated and 

multi-purpose terminals (smartphones, tablets, smartwatches, etc.).

In 2020, with the launch of a spectrum auction containing bands suitable for this and other 

technologies, the opportunity arose for the fifth mobile generation - 5G - in Portugal (see 

Glossary). The auction ended on 27 October 2021 thus creating the conditions for the commercial 

availability of 5G in Portugal, through traditional mobile operators but also new entrants.
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The various “Gs” of wireless electron-
ic communications
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All modern technologies offer benefits and have creative effects that multiply in society. But 

the introduction of innovations also has costs and negative aspects because they disrupt 

the established orders and give rise to new risks. In the case of telecommunications, 

concerns about possible risks arose more significantly with the triumph of 2G, as users 

regularly got used to living with new personal devices.

To find out more: Late lessons from early warnings: science, precaution, innovation.

The introduction of this new mobile generation (5G) has stimulated a debate in Portugal and 

internationally, raising questions about the possible effects on health and the environment. 

Public perception of risk about the effects of electromagnetic fields (EMFs) has been 

considered since the 1990s, when the use of mobile networks became more widespread in 

society. In this context, several studies have been carried out to establish a dialogue on the 

impact of the latest telecommunications technologies and services.

To find out more: Does 5G technology pose a health risk?

Q1 Have the various “Gs” generated 
debate in the public sphere?

https://www.eea.europa.eu/publications/late-lessons-2
https://www.deco.proteste.pt/tecnologia/telemoveis/noticias/tecnologia-5g-tem-riscos-para-a-saude


Q2 What facts are known? What are 
the latest data? What challenges 
remain?

5G on the international agenda

This Guide aims to shape the discussion on 5G networks with a set of reference points that 

allow knowledge-based answers. It frames the discussion on security standards and their 

expression at national level. It addresses a set of key questions and their answers, which are 

not always closed, indicating the respective sources for their further development.

In 1998, the International Commission on Non-Ionizing Radiation Protection (ICNIRP), a 

non-profit organisation made up of scientists and officially recognised by the World Health 

Organisation (WHO), published guidelines to protect the human body against the effects of 

exposure to EMF from radio frequencies. In order to adapt them to the latest technological 

advances, such as 5G, ICNIRP updated them in March 20208, based on the available scientific 

evidence.

The situation in Portugal

The frequency bands available for 5G in Portugal, following the Auction Regulation of the 

relevant bands for 5G and for the global development of mobile communications in Portugal, 

have already been used in the past, either by mobile networks of other generations or by 

other systems such as Digital Terrestrial Television (DTT) and Broadband Wireless Access 

(BWA). It is now certain that these spectral resources will support new services, however 

these cannot be considered ‘new’ frequency bands or unknown from the point of view of their 

use.

The public consultation process on 5G attracted considerable participation in Portugal, 

making 2020 the most impressive year ever in ANACOM's history in terms of contributions 

received for draft decisions (Figure 2).9
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Available at The Portuguese experience in public consultations disseminated in Brazil.9

Available at RF EMF Guidelines 2020.8

https://www.icnirp.org/en/activities/news/news-article/rf-guidelines-2020-published.html
https://anacom.pt/render.jsp?contentId=1712992
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Figure 2: Average number of pronouncements in public consultations received by ANACOM (2000-2020)
Source: Dynamics and Structure of Public Consultations: The Regulation of Communications in Portugal, 1998-2020

To find out more: ANACOM approves draft Regulation of the Auction of the relevant  bands 

for 5G and for the overall development of mobile communications in Portugal.

Vigilance as a mission

The compliance of 5G technologies with ICNIRP standards guarantees a high level of 

protection for human health and ecological balance. As part of its supervisory and 

monitoring functions ANACOM continues to oversee standards in the sector, including the 

human safety dimension. For the Direção-Geral da Saúde (DGS), the Public Health authority 

in Portugal, radio wave exposure limits must comply with ICNIRP standards.

Inter-institutional cooperation

ANACOM actively participates in the work carried out at BEREC and RSPG in the areas of 

regulation and spectrum (see list of organisations). It is a member of these two organisations 

which have stressed the importance of transparent and neutral information to clarify public 

opinion on issues related to radio technologies, including measurement methodologies.

In this regard the common position of RSPG and BEREC on EMF related issues was published 

in 2020. This position addressed the spread of misinformation linking COVID19 and 5G 

implementation. The published document proposed emphasising dialogue and empowering 

public understanding of the risk (Box 2).

To find out more: Opinions & main deliverables.
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https://revista.cgu.gov.br/Revista_da_CGU/article/view/458
https://www.anacom.pt/render.jsp?contentId=1508601&languageId=1
https://www.anacom.pt/render.jsp?contentId=1508601&languageId=1
https://rspg-spectrum.eu/rspg-opinions-main-deliverables/


C02 ANACOM takes the international 
public position in favour of giving due 
attention to eco-security dimensions 
in 5G

In a joint paper, RSPG and BEREC set out accurate public information on the new technology and 

its interaction with electromagnetic fields (EMFs), which are key to the successful uptake of 5G 

networks. As part of addressing misinformation on EMF and 5G, which may act as a barrier to the 

deployment of 5G networks, RSPG and BEREC have stated the following positions:

- ICNIRP provides up-to-date thresholds based on scientific analysis;

- new measurement methodologies applicable to 5G should be explored;

- 5G services and equipment should be monitored;

- transparent, factual and neutral information should be made available to the public;

- citizens' concerns must be taken into account as 5G spreads.

Source: BEREC and RSPG adopt joint position paper on spectrum-related EMF issues.
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https://berec.europa.eu/eng/news_and_publications/whats_new/7667-berec-and-rspg-adopt-joint-position-paper-on-spectrum-related-emf-issues
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Yes. There are internationally defined reference values that set limits on exposure to EMFs. 

The maximum limit defined includes a substantial safety margin (about 50 times below the 

threshold at which some effects resulting from exposure have been demonstrated) in order to 

protect various forms of life. All radio stations, including 5G stations, must comply with the 

stipulated limits.

To find out more: RF EMF Guidelines 2020.

The WHO assessed the impact of mobile communications systems and their effects on human 

health and concluded that ‘Despite extensive research, so far there is a lack of evidence to 

conclude that exposure to low levels of Electromagnetic Fields is harmful to human health.’ 

For sure ‘lack of evidence’ does not mean ‘evidence of a lack. This is also why monitoring the 

radiocommunications spectrum is a permanent activity, one which, in Portugal, is ensured by 

ANACOM (Box 3).

To find out more: Radiation: Electromagnetic fields.

Q4 Are the safety standards recognised 
by the WHO?

Q3 Have safety limits been defined for 
electromagnetic fields (EMFs)?

https://www.icnirp.org/en/publications/article/rf-guidelines-2020.html
https://www.who.int/peh-emf/about/WhatisEMF/en/index1.html
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C03 Exposure to EMFs has a regulatory 
framework and has been under 
intense scrutiny in Portugal since 
2000

2000 – Decree-Law 151-A/2000 of 20 July (its current version is Decree-Law 264/2009), is the 

first regime that applied to the licensing of radiocommunications networks and stations and 

monitors the installation of such stations and the use of the radio spectrum.

2001 – The then Instituto das Comunicações de Portugal (ICP) decided, by deliberation of 6 April 

2001, on the transitional adoption of the reference levels fixed in Council Recommendation 

1999/519/EC of 12 July 1999. These levels were adopted by ICP at the time to be applied as a 

technical parameter in the licensing of the various radiocommunications stations.

2003 – Decree-Law 11/2003 of 18 January published. It creates conditions in national legislation 

for setting the limits to which EMFs from radiocommunications stations must be subject.

2004 – Ministerial Order 1421/2004, of 23 November, based on the recommendations of an 

inter-ministerial and multidisciplinary working group, charges and entrusts ANACOM with 

monitoring compliance with the reference levels of radiation from radiocommunications stations.

2007 – With Regulation 86/2007, ANACOM establishes the procedures for monitoring and 

measuring the intensity levels of EMFs originating in radiocommunications stations.

2009 – Regulation 256/2009 sets the rules concerning the identification and signalling of 

radiocommunications stations.

2011 – Regulation 609/2011 formalises the methodology for drafting and implementing plans for 

monitoring and measuring the intensity levels of EMFs resulting from the emission from 

radiocommunications stations.

2020 – Update of the ICNIRP Guidelines (the updates have not yet been transcribed into 

EU/national legislation.

To find out more: General aspects.

https://www.anacom.pt/render.jsp?categoryId=391222&languageId=1
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ANACOM received an average of around 100 requests per year from civil society, between 
2000 and 2021, for the analysis of actual situations related to non-ionising radiation (Figure 
3). After conducting the analysis protocols, many of which followed detailed on-site 
measurements, the result was that in no case were the power density reference levels 
established in Administrative Order 1421/2004 of 23 November, ever exceeded. Of more 
than two thousand situations checked, only in 68 (3%) was it found that the 50-times lower 
threshold was not ensured from the outset (even so, it should be stressed, always in strict 
compliance with the safety thresholds).

It should be noted that all the conclusions of the actions taken were brought to the attention 
of the persons or bodies which requested the assessments. Furthermore, cases above the 
50-times lower threshold were reported to the bodies holding the active network equipment, 
which typically provided ANACOM with feedback on the changes they had made to their 
systems. Additionally, ANACOM has disclosed the aggregated results of these processes on 
its institutional website (in the “News” area; see Figure 3, which partially reproduces the data 
that has regularly been published).

Q5 But what is the trend of requests to 
ANACOM from the public?

Date Requests
received

2000/01 108

2002/03 472

2004/05 270

2006/07 285

2008/09 212

2010/11 197

2012/13 148

2014/15 109

2016/17 105

2018/19 101

2020/21 147

TOTAL 2154

Values at least 50 times
below the legal limits

Values below the legal limits, but 
higher than 50 times below these 
limits

Percentage of values below and 
above the threshold of 50 times 

below legal limits

97%

3%

Figure 3: Evolution of EMFs processes (bi-annual series) and structure of calculated results (2000-2021 period)

Further information:  Non-ionising radiation evaluation - 2022.

https://www.anacom.pt/render.jsp?categoryId=406879
https://www.anacom.pt/render.jsp?contentId=834900&languageId=1


The frequencies used by 5G have been extensively and constantly tested. The possible effects 

of emissions from mobile networks, their base stations (see Glossary), and other wireless 

networks have been studied for over 50 years. To date, and taking into account current 

scientific knowledge, there is no hard data that allows experts to conclude that exposure to 

EMFs below the maximum limit set by the ICNIRP guidelines has an impact on human health, 

including children and foetuses. However, we know that in society, the appropriation of 

technologies is never totally free of risk and controversy10. It is in the control of this risk that 

institutions such as ANACOM are engaged.

ANACOM is constantly following developments in its various channels (including the 5G 

Portal, a channel launched in December 2020 dedicated to developments in this area; see 

Figure 4).

To find out more: General aspects.

Effects of 5G wireless communication on human health and Captured Agency - How the Federal Communications Commission Is 
Dominated by the Industries It Presumably Regulates.

10

Q6 Is there evidence that the 
frequencies 
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Figure 4: Example of news about health and mobile networks on ANACOM's 5G portal

https://www.europarl.europa.eu/RegData/etudes/BRIE/2020/646172/EPRS_BRI(2020)646172_EN.pdf
https://ethics.harvard.edu/files/center-for-ethics/files/capturedagency_alster.pdf
https://ethics.harvard.edu/files/center-for-ethics/files/capturedagency_alster.pdf
https://www.anacom.pt/render.jsp?categoryId=391222&languageId=1


Yes, it investigated and published a 30-page report on the motivation for doing so, the 

procedures followed in this research process, and the results obtained from the analyses11. An 

exercise of this nature (exploratory, preventive, detailed) dedicated to 5G was rare among 

entities invested with the same range of responsibilities as ANACOM. The beneficiaries of the 

authorisations opened up their experiments to ANACOM, who visited the facilities and 

interacted with the teams conducting the tests (representatives and technicians from 

operators and manufacturers).

By mid-2020, that is, several months before the stabilisation of the terms of the “5G Auction”, 

ANACOM had authorised 44 stations spread across the country for technical trials by 

interested parties (Figure 5). This type of experimentation is important for business agents to 

be able to draw and absorb pre-market lessons, but it also releases information that can be a 

source of learning for the relevant authorities, given that the novelties and operational 

uncertainties associated with technological change also pose challenges to regulatory and 

supervisory routines. In this regard it should be noted that the methodology for assessing 

EMF levels generated by experimental 5G networks was also pioneering (and of a 

‘precautionary’ nature) since EMF measurement procedures in 5G are still under 

development at national and international level.

Available at Electromagnetic Field Measurements - 5G Networks in technical trials.11

Q7 Did ANACOM investigate the 
possible risks before the commercial 
launch of 5G?
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Figure 5: Geographical distribution of 5G stations authorised for technical trials before the ‘5G Auction’

https://www.anacom.pt/streaming/medicoesCE5G_en.pdf?contentId=1611982&field=ATTACHED_FILE


5G will be used in a large amount of devices/equipment. All such devices/equipment will have 

to comply with the adopted safety limits (including EMF limits). Before they are placed on the 

market, the manufacturer/importer is obliged to ensure all safety conditions in the 

certification of its equipment, which must specifically comply with safety and user protection 

standards (including EMF exposure levels). 

For more information: Directive 2014/53/EU of the European Parliament and of the Council 

of 16 April 2014 on the harmonisation of the laws of the Member States relating to making 

available on the market of radio equipment and repealing Directive 1999/5/EC (Text with EEA 

relevance) 

As an official institution of the Portuguese Republic authorised to supervise and control the 

radio spectrum, ANACOM has autonomous capacity to conduct research and assess 

spectrum conditions in Portugal. In this regard, it should be noted that ANACOM has its own 

laboratories where it analyses equipment that it collects as part of its market oversight 

powers (Box 4).

Q8 Are there any rules that 5G 
devices/equipment have to comply 
with?
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3AOJ.L_.2014.153.01.0062.01.ENG&toc=OJ%3AL%3A2014%3A153%3ATOC
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3AOJ.L_.2014.153.01.0062.01.ENG&toc=OJ%3AL%3A2014%3A153%3ATOC


C04 Laboratory and Standardisation 
Centre (CLN) of ANACOM

The radio spectrum is a scarce resource and as such it is constantly the target of various regulatory 

and legislative measures, both international and national, which aim to regulate and ensure its 

proper use. These measures establish restrictions on the use of radiocommunication and other 

equipment which may in any way affect its efficient use. At stake is the definition of technical rules 

on access to and the efficient and safe use of the spectrum, as well as the establishment of 

requirements to which radiocommunication equipment is subject.

It is therefore crucial to have the capacity to ensure that such equipment meets the essential 

requirements imposed on it for placing on the market, not forgetting those arising from its 

commissioning, within the framework of the RED [Radio Equipment Directive] (Decree-Law 

57/2017 of 9 June) and the EMF Directive (Decree-Law 31/2017 of 22 March).

ANACOM's Laboratory and Standardisation Centre (CLN)12 brings together laboratory expertise in 

the areas of Radio, established in the 1970s, Electromagnetic Compatibility, created in the early 

1990s, and Radioelectric Metrology, which also dates back to the early 1990s. CLN is a catalyst for 

the modernisation of electronic communications in our country, through the quality assurance of 

the equipment available in the national market, always bearing in mind consumer protection. CLN 

bases its activity13 on core values such as ethics, integrity, transparency, and impartiality, assuming 

an ongoing commitment to scientific research and technological development, with special focus on 

the effective and efficient use of the radio spectrum.

Since 20 April 2011, ANACOM's CLN has been the first laboratory in Portugal in the electrical field 

to gain the Flexible Accreditation granted by the Portuguese Accreditation Institute (IPAC). In 

addition to being a pioneer, the CLN is a seminal laboratory in its area of activity.

More information is available in History.12

Find out more about the activities undertaken by the CLN in the Regulation, Supervision and Other Activities Report 2020.13
20

https://www.anacom.pt/render.jsp?contentId=1416519&languageId=1
https://www.anacom.pt/render.jsp?contentId=1416519&languageId=1
https://www.anacom.pt/render.jsp?contentId=1410781&languageId=1
https://www.anacom.pt/render.jsp?categoryId=341924&languageId=1
https://www.anacom.pt/render.jsp?contentId=1671909&languageId=1


To find out more: Testing and calibration.

ANACOM has published the RED-EMF guide “Stop, check and buy accordingly”,14 as illustrated in 

Figure 7, which presents information on the legal regimes applicable to electrical and electronic 

equipment (radio or electronic communications), as well as good practices that could contribute to 

better choices for consumers.

Moreover, ANACOM promoted a widely attended webinar on 14 April 2021 as part of the “Stop, 

check and sell accordingly” campaign, with the aim of reinforcing with economic operators the legal 

regimes applicable to radio and electronic communications equipment, as well as their placement 

and availability in the market and in service.

Figure 7: “RED and EMF” campaign

Figure 6: ANACOM's laboratory facilities

Available in RED-EMF Guide “Stop, check and buy accordingly”.14
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https://www.anacom.pt/render.jsp?categoryId=44829&languageId=1
https://www.anacom.pt/render.jsp?contentId=1633661
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In Portugal the following pioneering bands for 5G have been identified, as illustrated in   

Figure 9:

•  700 MHz band - allocated in the “5G Auction”;

•  3.6 GHz band - allocated in the “5G Auction”;

•  26 GHz band - By decision of 10 December 2021, ANACOM decided to sound out the 

market to assess the interest in making spectrum available in the 26 GHz frequency band, 

one of the bands included in the set of pioneer/priority bands for the development of 5G.

 Figure 8: Points in time related to the launch of 5G in Portugal

Figure 9: Pioneering frequency bands for 5G

Q9 Which frequency bands are
used by 5G?

Para o desenvolvimento do 5G, foram identificadas ao nível europeu várias faixas de 
frequências, que possuem características diferentes para permitir disponibilizar serviços e 
aplicações de naturezas distintas. Entre os finais de 2017, com a autorização de ensaios pela 
ANACOM, e o os inícios de 2022, com a consignação dos Direitos de Utilização de 
Frequências (DUFs) do 5G, após o procedimento de leilão, houve um conjunto de passos 
concretos, vários deles com ampla repercussão na comunicação Social (Figura 8). 



In the future, some of the frequency bands currently used by other mobile generations (for 

example, 4G) may also be used by 5G, taking the regulatory solutions applied in Portugal into 

consideration, since these are governed by the principle of technological and service 

neutrality.

Yes. Technology developments are subject to global scrutiny, for example in fora such as the 

International Telecommunication Union (ITU, a United Nations official agency). 5G 

devices/equipment and base stations reduce the emission power to the lowest level that 

ensures quality communication with the network in a satisfactory and efficient manner. This 

automatic power control is a feature of the various mobile generations (2G, 3G and 4G), 

significantly more efficient in 5G, and helps minimise interference, extend battery life and, it 

should be emphasised, limit user exposure to EMFs. Whenever necessary, operators create 

exclusion areas which prevent the public from being exposed to radiation levels exceeding the 

recommended limits. ANACOM is responsible for assessing compliance with these exclusion 

areas.

To find out more: IMT-2020 (5G) and the electromagnetic field – ITU shares the latest global 

information.

Q10 Do the technologies supporting 5G 
limit the population's exposure to 
EMFs?
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https://news.itu.int/5g-electromagnetic-field
https://news.itu.int/5g-electromagnetic-field
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No. 5G networks are designed to be more efficient than 2G, 3G and 4G and to communicate 

by putting power where it is needed and minimising power dispersion. As these networks 

evolve, the overall power in use may be higher, but the existing power (EMFs) per square 

metre is expected to be lower. It should be noted that the updated ICNIRP guidelines have 

shown the acceptability of the currently existing limits, albeit with some adaptations including 

restrictions in higher frequency bands and measurement methods.

To find out more: Differences between the ICNIRP (2020) and previous guidelines.

5G uses various types of installation, not only towers and masts, but also infrastructure that 

provides coverage and capacity in small areas (small cells), as well as dedicated systems for 

buildings and enclosures, among others.

To find out more: Consultation on the draft Regulation of the Auction for allocation of 

frequency user rights in the 700 MHz, 900 MHz, 1800 MHz, 2.1 GHz, 2.6 GHz and 3.6 GHz 

bands and Radiofrequency - RF EMF.

Q12What types of facilities are used
for 5G?

Q11Does 5G have higher levels of 
danger than 2G, 3G and 4G?

https://www.icnirp.org/en/differences.html
https://www.anacom.pt/render.jsp?contentId=1508701&languageId=1
https://www.anacom.pt/render.jsp?contentId=1508701&languageId=1
https://www.icnirp.org/en/applications/5g/index.html
https://www.anacom.pt/render.jsp?contentId=1508701&languageId=1


The size of the exclusion zone (see Glossary) of 5G network transmitter stations is similar to 

that of other mobile technologies, which use similar transmitting powers. Mobile networks 

are designed to employ only the power required to provide quality services with minimum 

energy wastage. In base stations where a new antenna is added, regardless of the technology 

the existing exclusion zone may change, depending on the power and frequency range of the 

new antenna(s)and the layout of the station.

To find out more: The Telecommunications Handbook: Engineering Guidelines for Fixed, 

Mobile.

Q13 How large are the exclusion zones 
around 5G network transmitter 
stations?
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https://www.wiley.com/en-us/The+Telecommunications+Handbook%3A+Engineering+Guidelines+for+Fixed%2C+Mobile+and+Satellite+Systems-p-9781119944881
https://www.wiley.com/en-us/The+Telecommunications+Handbook%3A+Engineering+Guidelines+for+Fixed%2C+Mobile+and+Satellite+Systems-p-9781119944881
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Yes. Following the authorisations issued by ANACOM to carry out 5G technical tests in 

Portugal, and in the scope of EMF, ANACOM decided to carry out measurements of EMF 

levels of 5G networks under test by various bodies, as illustrated in Figure 10, for which EMF 

measurement procedures have not yet been established at national and international level. 

The 5G networks evaluated, although similar, present different implementation modes 

according to the manufacturer/operator, specifically as regards the bandwidth used, antenna 

configurations with beamforming, pilot signal as well as features that allow aggregation of 4G 

and 5G carriers, maximising data transfer speeds. ANACOM's report15 was published in 

March 2021 and was the subject of 114 downloads in the next 14 months.

These measurement exercises were also the subject of media reports, as illustrated in     

Figure 11.

Have EMFs of 5G networks already 
been measured in Portugal?Q14

Figure 10: Field evaluation of Electromagnetic Fields (EMFs) in 5G tests by ANACOM teams

Figure 11: Technical tests carried out by ANACOM referenced in the media

Available at ANACOM measures electromagnetic fields from 5G trials.15

https://www.anacom.pt/render.jsp?contentId=1604104&languageId=1


What are the objective and main 
conclusions of the EMF 
measurements for 5G networks in 
Portugal?

Q15

The objective of this study was to assess the impact of 5G in terms of exposure of the general 

public to EMFs, and to present the result of measurements performed between June and 

October 2020 in the vicinity of stations conducting 5G pilot tests in the 3.4-3.8 GHz (3.6 GHz) 

band. The EMF measurements were carried out in five locations in the vicinity of four 

different 5G networks. The main findings are as follows:

•  5G networks were operating in line with the expected requirements, notably in the 3.6 

GHz band;

•  overall, the measured values are more than 50 times lower than the recommended 

reference;

•  the contribution of 5G networks under test in the 3.6 GHz band to total exposure levels 

at the time of the work was very small compared to mobile networks for Terrestrial 

Electronic Communications Services (SCET) already in operation.

To find out more: Study of electromagnetic field measurements, 5G networks in technical 

trials.
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https://www.anacom.pt/render.jsp?contentId=1611961&languageId=1
https://www.anacom.pt/render.jsp?contentId=1611961&languageId=1


As well as improving our use of existing technologies, such as smartphones or games consoles, 

5G is expected to boost:

•  development in the industry;

•  remote health monitoring;

•  new applications in public safety;

•  new advances in virtual reality;

•  the use of autonomous vehicles;

•  precision farming;

•  smart cities;

•  the management of energy networks;

•  the Internet of Things; and various opportunities yet to be discovered.

With this wide use that 5G will allow, the volume of data with different characteristics will 

increase the traffic processed in the networks. Nevertheless, as long as EMF limits are 

respected, no other impacts are anticipated. Even so, ANACOM will maintain its strategy of 

permanent, close monitoring.

To find out more: What are the advantages of 5G?

Is the expected massive increase in 
traffic with 5G networks going to 
impact EMFs?

Q16
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https://portal5g.pt/perguntas-frequentes/quais-as-vantagens-do-5g/


ANACOM has noted a number of concerns expressed and understands that many citizens 

may be worried about the potential impact of 5G on public health and the environment. In 

other words, ANACOM is attentive to public perception of the risks related to mobile 

technologies and is committed to allocating its resources to better manage its agenda in the 

areas of the eco-security of electronic communications networks.

Although ANACOM does not have specific skills in the field of public health and the 

environment, it has published information on 5G on its website, in particular a study with 

measurements of EMF from 5G16 station emissions in technical trials.

With the aim of providing accurate information and counteracting the spread of 

disinformation regarding 5G and EMFs, it should be noted that Portugal was one of the 

Member States (MS) that joined the initiative called Joint initiative on counteracting 

disinformation related to 5G networks and the need of public awareness raising activities17.

It should be noted that the WHO has also referred to occurrences it has termed “infodemic”, 

i.e., waves of unchecked information with erroneous content, propagated on social media, 

notably in the context of COVID-19 (see Figure 12).

How does ANACOM deal with 
phenomena such as anti-5G 
movements?

Q17
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Available at ANACOM measures electromagnetic fields from 5G trials.16

Available at  Joint Communication to the European Parliament, the European Council, the Council, the European Economic and 
Social Committee and the Committee of the regions - Tackling COVID-19 disinformation - Getting the facts right.

17

Figure 12: WHO campaign on the association between 5G and COVID-19

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020JC0008
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020JC0008
https://www.anacom.pt/render.jsp?contentId=1604104&languageId=1


It should be noted that the Resolution of the Council of Ministers 7-A/2020 of 7 February, 

which approves the strategy and timing for the rollout of the fifth generation of mobile 

communications (5G), states in paragraph 13(c) that the Government should “Develop and 

publish studies on the possible impact of 5G on public health in order to provide the 

population with accurate information on the subject”.

In May 2021, ANACOM carried out supervision activities in Mindelo, which had been flagged 

in a citizen request. With the aim of monitoring the degree of compliance with the limits for 

exposure of the public in places easily accessible to the population. A team was sent to the 

location and an analysis was subsequently prepared based on the results collected. The 

following conclusions were drawn:

•  the radio station concerned complies with the applicable legislation, the oversight of 

which is the responsibility of this Authority;

•  the figures for non-ionising radiation, acquired in places easily accessible to the 

population, are at least 50 times lower than the power density reference levels fixed in 

Administrative Order 1421/2004 of 23 November, on limiting exposure of the public to 

EMF (0 Hz - 300 GHz).

Q18Specifically, how does ANACOM go 
into the field to check possible cases 
of risk?
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In September 2021 ANACOM was closely involved in an international military exercise that 

can be considered a 'mega-event', a spectrum-intensive event of technical interest (Box 6)18. 

ANACOM also deploys spectrum monitoring and control teams to cultural events (musical, 

sporting, etc.) which, due to their large scale, merit special attention for their potential to 

generate interference in public communications networks. ANACOM now also carries out 

EMF measurements at these events (Box 7).

Available at ANACOM partners with the Portuguese Navy in NATO exercise held in Tróia.18

https://www.anacom.pt/render.jsp?contentId=1704879&languageId=1


Figure 14: Exposure quotient (by band) and total exposure quotient

Figure 13: Measurements taken in Mindelo

The electric field measurements were taken in outdoor areas, at a height of 1.5 meters at different 

distances from the station. The electric field values for the general perspective were obtained by 

scanning the frequency ranges between 75 MHz and 3 GHz. The EMF levels measured are below 

the limits fixed by Administrative Order 1421/2004 of 23 November. The Figures below illustrate 

the Exposure quotient (per frequency band) and the Total exposure quotient.

C05
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Sample intervention: Measurements 
taken in Mindelo

In the assessment carried out in May 2020 on the public highway within a radius of about 250 

metres around the station, some points of interest were identified. Measurements were carried out 

at these points in accordance with the defined procedures (Regulation 86/2007).



Figure 15: ANACOM presence in the exercise programme organised by the Portuguese Navy, September 2021
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C06 Sample intervention: Measurements 
taken during the REP(MUS) exercise

ANACOM participated in the evaluation of the REP(MUS) exercise, which took place from 13 to 24 

September 2021, in the Tróia peninsula. More than 40 entities were involved including 17 navies 

and 15 research and development organisations. REP(MUS) stands for Robotic Experimentation 

and Prototyping Augmented by Maritime Unmanned Systems. The REP(MUS) exercise in question 

served to test and analyse Unmanned Maritime Systems, featuring several technological 

innovations.

The Navy organised and conducted this international event and could count on the close 

collaboration of ANACOM. Fort its part, ANACOM was responsible for controlling and monitoring 

the spectrum that was used in the exercises, and ensuring that the systems being tested used the 

spectrum properly and did not cause interference to potentially affected local services. It is 

estimated that this was one of the most intense and concentrated uses of spectrum in the country's 

history.

Because it is an estuarine ecosystem of peculiar sensitivity (Arrábida-Sado), ANACOM's presence 

in this exercise also introduced, from the beginning of its planning, the issue of the ecological.



Figure 16: Extracts from reportage in Jornal de Notícias, 18 July 2022   

C07
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How many antennas does it take to 
build a proximity monitoring system?

We live in a world surrounded by radio frequencies. The term raises fears and myths associated with 

human health and the well-being of ecosystems. That is why the “strategic communication” of the 

spectrum is fundamental, by which is meant acting closely with users and communities, producing 

and disseminating materials and analysis in depth and with transparency, giving key interpretation 

of necessarily technical issues to interested parties, and consistently building audiences for the 

various challenge-issues related to the spectrum as an ownership resource of the Portuguese 

people that allows more value to be extracted round the clock for society and the economy as a 

whole.

A good illustration of this strategy is a report published by Jornal de Notícias on 18 July 2022 in 

which a team of journalists accompanied a team from the Porto Delegation on a day of fieldwork. 

The cooperation of journalists with technicians resulted not only in information being transferred, 

but tacit knowledge, too, (acquired through years of experience), thus enabling a conscious and 

critical treatment of this example of activities carried out as part of the exercise of Supervision 

responsibilities.

https://www.jn.pt/nacional/no-carro-com-a-anacom-pela-estrada-fora-sempre-de-antenas-ligadas-15027132.html
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C08 Example of intervention: ANACOM's 
presence in major cultural and 
recreational events

Events such as major music festivals are now complex ‘theatres of operations’ in terms of 

communications and the coordination of various technologies. The radio spectrum opens up new 

possibilities of great interest for the spectator experience.

These temporary operations in restricted environments are nowadays concentrated in private 

communication networks, various equipment and sensors. Examples are wireless instruments and 

microphones, in-ear headphones, walkie-talkies for security guards and support technicians for 

bands, television cameras and drones, etc., etc.

In addition to this proliferation of technologies, the public are now also participants in the 

production and consumption of content, with information being shared in real time, which has led 

telecommunications operators to shift significant capacity to meet new needs (capacity, coverage, 

speed, etc.).

The high concentration of radio elements and terminals has led ANACOM to gather wide 

experience in these types of challenges, which attract increasingly significant numbers of foreign 

stakeholders to the country. ANACOM is also present at these events from the EMF perspective 

and taking on-site measurements, supplementing its practices of closely coordinating the granting 

of licences and ensuring that the radio spectrum is free from harmful interference.

Figure 17: ANACOM ensures that major mass events develop without harmful interference and without any 
electromagnetic risks

Our capabilities

The infrastructure elements

The final experience



For 5G to use the 700 MHz frequency 

band, it was necessary to migrate the 

Digital Terrestrial Television (DTT) 

network from this frequency band. The 

process involved dozens of ANACOM 

staff organised into teams in mainland 

Portugal and the islands, who helped the 

people to resynchronise their TV sets 

(Figure 18).

What was the relationship between 
the DTT migration process and 5G, 
and what impact do these service 
changes have on public health?

Q19
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Figure 18: ANACOM technicians at the time of DTT migration, 2020



Following completion of the DTT migration process, precautionary monitoring of the 

694-790 MHz band was considered. The purpose of checking this was to confirm the 

non-existence of radioelectric signals that could in any way jeopardise the correct and 

unobstructed operation of future electronic communications services (Figure 19). In terms 

of public health, even with the introduction of 5G there were no significant changes from 

the previous conditions with regard to EMFs.19

ANACOM actively participates in various international groups dedicated to the technical 

study of matters related to EMC measurement. ANACOM is recognised by the National 

Standardisation Body (ONN), the Portuguese Quality Institute (IPQ), as a Sectoral 

Standardisation Body (ONS) in the area of communications (telecommunications and postal) 

and electromagnetic compatibility, under the protocol established between ANACOM and 

the Portuguese Quality Institute (IPQ), in the area of standardisation in the framework of the 

national quality management system.

Under the protocol, ONS ANACOM evaluates at any time the regulatory activity originating 

from European and international standardisation organisations: European Committee for 

Standardisation (CEN), European Committee for Electrotechnical Standardisation 

(CENELEC), European Telecommunications Standards Institute (ETSI), International 

Organisation for Standardisation (ISO) and International Electrotechnical Commission (IEC).

Q20How does ANACOM monitor best 
practices related to measuring 
EMFs?
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Available at ANACOM ensures usability of 5G pioneer bands in Madeira after DTT migration.19

Figure 19: Analysis of the usability of the 5G pioneer bands after the 700 MHz migration

https://www.anacom.pt/render.jsp?contentId=1615181


ONS ANACOM coordinates the National Electrotechnical Standardisation Technical 

Committee CTE 106 - EMF in the human environment. Academia, Research and Industry 

are represented on Technical Committee CT106. This Technical Committee participates in 

the analysis of and voting on documentation coming from international and European 

technical committees such as:

•  IEC/TC 106 - which prepares international standards on measurement and calculation 

methods to assess human exposure to electric, magnetic and electromagnetic fields; 

•  CENELEC/TC 106X  - dealing with various aspects of human exposure to EMF from 0 

Hz to 300 GHz; TC106X develops standards for the assessment of human exposure to 

EMF.

ANACOM monitors the studies developed and presented by reference bodies in the field of 

EMF exposure, such as ICNIRP, the Scientific Committee on Health, Environmental and 

Emerging Risks (SCHEER), the recommendations of the WHO and the European Union. It 

takes a critical view in order to understand the trend of the approaches undertaken and 

carries out its own analysis and evaluation, and in the places created for this purpose 

(forums, seminars, meetings, working groups, etc.), it presents its own contributions and 

conclusions resulting from studies and practices developed internally.

Anatel, the telecommunications regulator of the Federative Republic of Brazil, has been 

attentive to the issues of 5G and misinformation (*). In particular, Anatel has launched a 

space dedicated to frequently asked questions about 5G (see Figure 20).

There are other bodies internationally recognised for their research work (see Figure 21), 

which follow these matters and publish relevant information about them. They include 

those illustrated below (see Figures 22, 23 and 24).
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Figure 21: Examples of radiation reports and their monitoring by 
regulatory authorities (cases in Hong Kong and Malta)

Figure 20: Space dedicated to frequently asked questions 
about 5G (Anatel, Brazilian Regulatory Agency)

Available at Anatel discusses 5G and covid-19 with Anacom, telecom authority in Portugal | TELETIME News.*

https://www.iec.ch/dyn/www/f?p=103:7:0::::FSP_ORG_ID,FSP_LANG_ID:1303,25
https://standards.iteh.ai/catalog/tc/clc/64720421-e6ca-4b66-af74-ffe3cf7147b4/clc-tc-106x
https://www.gov.br/anatel/pt-br/regulado/outorga/telefonia-movel/exposicao-a-campos-eletromagneticos
https://teletime.com.br/27/05/2020/anatel-debate-5g-e-covid-19-com-anacom-autoridade-de-telecom-em-portugal/
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On the EMF effects of 5G specifically, both ANFR (France) and Ofcom (England), 

counterpart institutions to ANACOM, have published the reports illustrated below.

Other official bodies specialising in radiation (Sweden) and networks supported by 

universities (Germany), have also reflected on the subject.

In Portugal, a non-governmental authority originating in the national scientific and 

technological system (IST - Instituto Superior Técnico, University of Lisbon), is developing 

the “faqtos” project on electromagnetic radiation (Figure 24).

Figure 22: Examples of reports on 5G and CEM published in 2020 by ANACOM's counterparts

Figure 23: Work in Sweden and Germany

Figure 24: faqtos project



Does ANACOM encourage the 
Portuguese research and innovation 
system to pursue an agenda on 
EMF?

Q21
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Yes, in particular through the organisation and promotion of conferences within URSI 

(Figure 25). In 2021, a conference was organised within this framework to address issues 

relating to sustainability and radio spectrum (Box 9).

Figure 25: URSI Congress 2021 on the green dimensions of spectrum use, supported by ANACOM

Figure 26: ANACOM's interventions at the 15th Congress of the Portuguese URSI 2021 Committee

CONGRESS
OF THE PORTUGUESE
COMMITTEE 
OF THE URSI

Environmental sustainability 
in the use of radio spectrum

Leiria School of Technology and Management and online

24.11.2021

>>FURTHER INFORMATION



C09
“Sustainable development is a concept that combines economic and social development with 

environmental preservation, helping to meet current needs without compromising the ability of 

future generations to meet their own needs.

A comprehensive and responsible radio spectrum policy should contemplate multiple action fronts, 

including the active fight against climate change, ensuring the necessary efforts to achieve carbon 

neutrality, for example by promoting the use of sustainable technologies that effectively help to 

reduce the environmental footprint left by electronic communications services and networks.

The Conference gave insight into the role that technologies can play in environmental sustainability, 

as well as what is being developed to make new technologies more environmentally friendly. It also 

addressed the issue of exposure to electromagnetic radiation in 5G.”

Presentations available at the 15th Congress of the Portuguese Committee of URSI ''Environmental 

sustainability in the use of radio spectrum''.

Videos available at the 15th Conference of the Portuguese Committee of URSI “Environmental 

sustainability in the use of radio spectrum - Morning and afternoon session”.

Pro-environmental uses of the radio 
spectrum

40

Figure 27: The event took place in a hybrid model, thus envisaging the possibility of attending in person or
remotely

https://www.anacom.pt/render.jsp?contentId=1696007&languageId=1
https://www.anacom.pt/render.jsp?contentId=1696007&languageId=1
https://anacom.pt/render.jsp?contentId=1711818&backContentId=1688281
https://anacom.pt/render.jsp?contentId=1711818&backContentId=1688281
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5G could have a very positive impact at environmental level, drawing on other areas of 

knowledge such as the Internet of Things (IoT), machine learning, artificial intelligence 

and big data. The combination with these areas will allow, for example, the analysis and 

processing of information in real time, machine learning and the development of 

equipment that will generate information which, once processed, will result in useful 

knowledge for making more sustainable decisions. Other technologies could still be 

useful to generate environmental intelligence, an example being the DTT's network of 

probes (Box 10).

5G has features that can bring environmental gains from using applications that enable 

better real-time monitoring of the conditions of agricultural land, energy, waste 

management, and traffic in cities or weather conditions, through different devices. More 

efficient monitoring means better use of natural resources, with a desirably positive 

impact on the environment and society in general.

The development of 5G networks has effects in specific areas, enabling more intelligent 

management of resources and greater optimisation of working methods, particularly 

through synergies and more extensive monitoring. Some of the areas where effects are 

expected to be verified in environmental terms are:

•  In forests, with the dissemination of sensors that allow real-time access to different 

environmental parameters, improving the maintenance and preservation of forests and 

animals living in them and substantially improving the monitoring and detection of fires, 

should they occur.

•  In livestock farming, it can help to reduce the mortality rate of animals, with the use of 

different types of sensors that allow automated monitoring of temperature, air quality 

and feed, assessment of their health and in some cases the exact location of the animals.

•  In agriculture, with ‘smarter farming’, in which the management of agricultural land will 

be carried out in real time, knowing the state of soil quality at all times and its needs in 

terms of nutrients and water, among other aspects. This will reduce the amount of 

produce that perishes due to poor resource management. Smarter agriculture is also 

associated with less reliance on the use of chemical fertilisers, with a substantial impact 

on the environment, essentially by reducing the contamination of water reserves, rivers 

and oceans.

Q22Qual o impacto do 5G na 
sustentabilidade ambiental?



•  In water resources management, by enabling interoperability between all constituents 

of the system for supplying drinking water to the general public and industries, from 

abstraction to meter, including its treatment, storage and distribution. It will provide a 

holistic management of the system, accurately and safely contributing to water and 

energy efficiency.

•  In sanitation and wastewater solutions, with exact interoperability between wastewater 

treatment plants (WWTPs) and the pumping stations assigned to them. This makes it 

possible to operate and manage the system as a single entity, ensuring efficient 

environmental protection.

•  In industry, with the implementation of solutions dedicated to logistics and transport 

networks that are more efficient in energy terms. In this regard, the optimisation of 

upstream and downstream logistics solutions for industrial activities should be noted. It 

makes it possible to choose the most economical way of receiving raw materials and the 

most effective way of disposing of production. With 5G, connectivity can be associated 

with the products to be delivered, but also with the points where they pass (roads, 

railways, ports, freight terminals or any other landmarks that are of interest to point out), 

or the means that carry the product (vehicles with a driver or autonomous vehicles, by 

land, air, or water) and the control that it might be desirable to have over the production 

and distribution chains. It is expected that new business models will be developed with 

clear economic and advantageous environmental benefits. 

•  In cities: 5G will allow the transport/flow of information sent by a higher density of 

sensors than allowed by previous mobile generations or other technologies currently in 

use, enabling permanent and more comprehensive environmental monitoring of cities, in 

real time, and with impact on the quality of life of citizens and the environment. For 

example, it will be possible in real time to adapt city lighting to the movement of people 

and vehicles, monitor air quality, optimise car traffic, and develop better solutions for 

dealing with sanitation, wastewater, and rainwater in the management of buildings.
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•  In the management of energy networks, the capacity that 5G technology adds for 

monitoring the network at various critical points and responding quickly to consumer 

needs can make the difference in promoting responsible consumption. On the consumer 

side, 5G can promote savings through the widespread use of intelligent buildings and 

appliances. In addition to the greater energy efficiency of the resources used there is the 

effort to use renewable energy, more sustainable for the ecosystem in general, as well as 

the reduction of the carbon footprint through sustainable measures. On the other hand, 

the environmental impact of producing new equipment has to be considered. In this 

regard, special attention should be paid to the need for operators and industry to adopt 

measures to reduce the energy footprint of the 5G network and to promote the recycling 

of electronic waste, the reduction of greenhouse gases, etc.

Other reference sources

Several organisations have been providing studies on these matters, which are available via the 

following links:

- The electromagnetic field and people;

- ITU EMF Guide; 

- Electromagnetic Field (EMF) measurements near 5G mobile phone base stations;

- Assessment of the exposure of the general public to 5G electromagnetic waves;

- On Measuring Electromagnetic Fields in 5G Technology;

- Limits in the rest of the world;

- EMF Policy;

- EMF FAQs;

- Non-Ionising radiation FAQs;

- WHO - Frequently Asked Questions & ITU - EMF GUIDE;

- Electromagnetic Fields Links;

- Radiation: Electromagnetic fields;

- Electromagnetic emissions from mobile networks and potential effect on health - Prelimi-

nary study;

- Electromagnetic emissions from mobile networks and potential effect on health - Prelimi-

nary study.
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https://www.euractiv.com/wp-content/uploads/sites/2/2020/07/The-electromagnetic-field.-On-physics-biology-medicine-standards-and-the-5G-network.pdf
https://emfguide.itu.int/en/emfguide_m.html
https://www.ofcom.org.uk/__data/assets/pdf_file/0021/214644/emf-test-summary-010321.pdf
https://www.anfr.fr/fileadmin/mediatheque/documents/5G/20200410-ANFR-rapport-mesures-pilotes-5G-EN.pdf
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=8660395
https://www.emfs.info/limits/world/
https://www.gsma.com/publicpolicy/emf-and-health/emf-policy
https://www.hse.gov.uk/radiation/nonionising/emf-faqs.htm
https://www.hse.gov.uk/radiation/nonionising/faqs.htm
https://www.itu.int/en/ITU-D/Regional-Presence/ArabStates/Documents/events/2019/EMF/Session3_P1.3_RKB_WHO%20FAQ%20ITU%20EMF%20GUIDE.pdf
https://ec.europa.eu/health/scientific_committees/opinions_layman/en/electromagnetic-fields07/links/index.htm
https://www.who.int/news-room/questions-and-answers/item/radiation-electromagnetic-fields
https://publications.jrc.ec.europa.eu/repository/handle/JRC123365
https://www.anfr.fr/fileadmin/mediatheque/documents/expace/20211214-exposition-5G.pdf


Spectrum as a source of evidence 
on climate change  

See the following reports: DTT Quality of Service Report and DTT Quality of Service Report - 2020.20

Figure 28: Diagram of the DTT Probe Network, a proprietary infrastructure based on technology co-created by ANACOM

Figure 29: Variation of service availability compared to full availability in the case of the fires of 16 October 2017

44

C10
The analysis of the quality of the digital terrestrial television (DTT) network signal in mainland 

Portugal is based on original data produced by ANACOM, which derive from investing in building up 

its own capacity. The DTT probe infrastructure, distributed throughout the country, amounts to a 

technology that ensures independence from the monitoring and oversight functions of the 

Regulator (Figure 28).

A survey of the patterns of the years 2017-2020 showed the effects linked with extreme natural 

phenomena (heat waves, forest fires, hurricanes, etc.). This sensitivity of the reading of the probes 

at natural conditions is illustrated in the case of Pedrogão Grande, which impacted the DTT service 

in part of the districts of Castelo Branco, Coimbra and Leiria (Figure 29).

https://www.mce-anacom.pt/tdt/relatorios/1Relatorio_Qualidade_de_servico_tdt.pdf
https://www.anacom.pt/render.jsp?contentId=1712907


Glossary of terms

5G – 5G networks, the term used to designate the next fifth 
generation mobile communications technology/system (‘NR 
- New Radio’), will form the basis for the development of 
various applications and services, leading to the expectation 
of more robust networks that are more reliable, flexible and 
convenient to use. It is not only a matter of capacity and 
speed increases for data services, but above all the provision 
of permanent and highly dependable connectivity, 
supported on networks that will allow very high speeds, very 
low latency values and extensive machine-to-machine 
communications. Technical standards in 5G are concerted 
within the 3GPP consortium, which is a project that brings 
together and focuses the efforts of a group of 
standardisation institutions worldwide.

To find out more: 3GPP Specification Set: 5G.

EMF (Electromagnetic Field) – Field resulting from the 
combination of electric and magnetic fields, associated with 
electromagnetic radiation. It includes frequencies from 0 to 
300 GHz, including static fields, extremely low frequency 
fields (ELF), radiofrequency fields (RF) and microwaves. 
(Adapted from Council Recommendation 1999/519/EC, 12th 
July).

To find out more: Mobile Communications Systems - Effects 
on Human Health.

Base station – Equipment that makes the connection, via 
radio, between the terminal equipment and the 
infrastructure of the mobile communications system. In a 
cellular network, each cell is served by a base station, which 
allows the transmission and reception of radioelectric 
signals in the frequencies assigned to them.

To find out more: Mobile Communications Systems - Effects 
on Human Health.

Exclusion zone – Zone where one or more compliance 
requirements are not met. They are inaccessible zones for 
the general public..

Beamforming – Beamforming is a technique that allows an 
antenna array to be programmed to transmit radio signals in 
a specific direction. Instead of simply transmitting 
power/signals in all directions, antenna arrays using 
beamforming determine the direction of interest and 
send/receive a stronger beam of signals in that specific 
direction. 

This technique is widely used in radar and sonar devices, and 
will be used notably in 5G. In this technique, each element of 
the antenna is fed separately with the signal to be 
transmitted. The phase and amplitude of each signal are then 
added together constructively and destructively, so that 
they concentrate the energy into a narrow beam.

Latency – Latency means delay. Latency in communication 
terms is the connection reaction time, i.e., how quickly a 
response to a request is received; it is measured in 
milliseconds (ms).

Internet of Things, IoT -  The extension of network 
connectivity and computing power to objects, devices, 
sensors and other artefacts that are not normally regarded 
as computers. (Source: The Internet of Things: An Overview, 
The Internet Society, 2015).

Millimetre Waves – According to the nomenclature of the 
ITU Radio Regulations, millimetre waves comprise the 
frequency range from 30 to 300 GHz. In the context of 5G, 
the 26 GHz band is also known as the millimetre wave band.
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https://www.3gpp.org/dynareport/SpecList.htm?release=Rel-15&tech=4
https://www.anacom.pt/streaming/sist_com_mov_efeito.pdf?contentId=511760&field=ATTACHED_FILE
https://www.anacom.pt/streaming/sist_com_mov_efeito.pdf?contentId=511760&field=ATTACHED_FILE


Network of reference organisations

BEREC – Body of European Regulators for Electronic 
Communications (BEREC) contributes to the development 
and better functioning of the internal market for electronic 
communications networks and services. It does so by 
seeking to ensure consistent application of the EU 
regulatory framework and by fostering an efficient internal 
market in the telecoms sector in order to bring even greater 
benefits to consumers and businesses. BEREC also assists 
the Commission and national regulatory authorities (NRAs) 
in implementing the EU regulatory framework for electronic 
communications. It provides advice on request and on its 
own initiative to the European institutions and complements 
at European level the regulatory tasks performed at national 
level by the NRAs. NRAs and the Commission are required 
to take the utmost account of any opinion, recommendation, 
guidance, advice or regulatory best practice adopted by 
BEREC.

For more information: Report on the impact of 5G on 
regulation and the role of regulation in enabling the 5G 
ecosystem. 

DGS – The Directorate-General for Health (DGS) is the 
authority that takes the lead on public health issues in 
Portugal, particularly those associated with EMF by 
radiofrequency or radio waves. As noted by the DGS, 
emissions from the sun that reach the Earth's surface include 
visible light and ultraviolet radiation (UV). UV radiation also 
comes from other sources (sun beds, for example). The 
effects of UV radiation on human health depend on the 
amount and type of radiation reaching the earth's surface. 
The DGS states that the main risk associated with the use of 
mobile phones is the risk of accident when using them while 
driving. This risk is equivalent for a hands-free phone as it 
comes more from the distraction linked to the conversation 
rather than from the skill in driving the vehicle or from a 
direct effect of the radio frequency field on the brain. 
However, the fact that the mobile phone is a factor in safety 
and pre-hospital medical assistance, making it possible to 
arrange for and speed up the arrival of emergency services, 
should not be overlooked.

For more information: Summer » Ultraviolet radiation.

ICNIRP – The International Commission on Non-Ionizing 
Radiation Protection (ICNIRP) is an independent, non-profit, 
scientific organisation. It was founded in Germany in 1992 by 
the International Radiation Protection Association (IRPA), 
with which it maintains close relations. It is an International 
Commission specialising in non-ionising radiation 
protection. The Organisation's activities include the 
determination of exposure limits for EMFs used by devices 
such as mobile phones. To preserve its independence, as 
stated in its statutes, it does not receive financial support 
from commercial bodies. Formally recognised by WHO as a 
partner in the field of non-ionising radiation, its advice is 
sought by many national and multinational organisations, 
including the European Union (EU). ICNIRP's mission is to 
track and assess scientific knowledge and recent findings to 
provide guidelines for non-ionising radiation protection. It 
produces reviews of current scientific knowledge and 
guidelines summarising its assessment. According to ICNIRP, 
its guidelines protect against all possible adverse health 
effects related to EMF exposure from 5G technologies, 
including possible differences in the effects of EMF as a 
function of age and health status, the effect of acute and 
chronic exposure, and includes all proven effects.

For more information: 5G - Radiofrequency - RF EMF.

WHO – The World Health Organization (WHO) is a 
specialised health agency with 194 Member States, founded 
on 7 April 1948 and subordinate to the United Nations 
Organization. WHO has its origins in the wars of the late 
19th century. According to its constitution, WHO aims to 
develop, to the greatest possible extent, the level of health of 
all peoples. Health being defined by WHO as a ‘state of 
complete physical, mental and social well-being and not 
consisting merely of the absence of disease or infirmity’. 
According to WHO, considering the very low exposure levels 
and the results of research carried out to date, there is no 
convincing scientific evidence that weak signals from base 
stations and wireless networks cause adverse effects on 
health.

For more information: Electromagnetic fields

46

https://berec.europa.eu/eng/document_register/subject_matter/berec/reports/8910-report-on-the-impact-of-5g-on-regulation-and-the-role-of-regulation-in-enabling-the-5g-ecosystem
https://www.icnirp.org/en/applications/5g/index.html
https://www.who.int/health-topics/electromagnetic-fields#tab=tab_1
https://www.dgs.pt/paginas-de-sistema/saude-de-a-a-z/verao/radiacao-ultravioleta.aspx


ITU – The International Telecommunication Union (ITU) is 
the UN agency specialising in information and 
communication technologies. It consists of all 193 UN 
member countries and over 700 private sector and academic 
bodies. It was founded in Paris on 17 May 1865 and is today 
the oldest international organisation in the world. It is one of 
the specialised agencies of the United Nations Organization 
(UNO) and has its headquarters in Geneva, Switzerland. 
According to the ITU, 5G systems will use frequencies 
provided for by international EMC protection standards. Two 
international bodies: the International Commission on 
Radiation Protection Non-Ionizing radiation (ICNIRP) and the 
Institute of Electrical and Electronics Engineers (IEEE) have 
developed exposure guidelines and defined exposure limits in 
terms of the specific absorption rate (SAR) and electric and 
magnetic field strength. These exposure guidelines form the 
basis of policy and regulation in many countries. The ITU 
recommends that if radio frequency (RF) EMF limits do not 
exist, or if they do not cover the frequencies of interest, the 
ICNIRP limits should be used.

For more information: 5G technology and human exposure 
to radio frequency electromagnetic fields.

RSPG – The Radio Spectrum Policy Group (RSPG) was 
established by European Commission Decision 
2002/622/EC. It is an advisory group assisting the European 
Commission in developing radio spectrum policy. Members of 
the group are senior representatives of Member States and a 
representative of the European Commission. Delegations 
include representatives from regulatory authorities and 
ministries responsible for radio spectrum matters in each 
Member State. The Chair of the RSPG is a member elected by 
the group for a two-year term. Representatives of the 
European Economic Area (EEA) countries, the European 
Conference of Postal and Telecommunications 
Administrations (CEPT) and the European 
Telecommunications Standards Institute (ETSI) are invited to 
attend plenary meetings as observers. On issues related to 
spectrum for 5G, the RSPG developed and approved several 
opinions.

For more information: Opinions & main deliverables.

3GPP – 3rd Generation Partnership Project is a 
technological organisation in the telecommunications field. 
The partnership project encompasses seven 
telecommunications standards development organisations 
(ARIB/TTC (Japan), ATIS (North America), CCSA (People's 
Republic of China), ETSI (Europe), TSDSI (India) and TTA 
(South Korea), known as “Organisational Partners”, and 
provides its members with a stable environment to produce 
the Reports and Specifications that define 3GPP 
technologies. According to 3GPP “History has shown that 
the mobile industry undergoes a major technology shift 
roughly once every 10 years. There are vast arrays of 
technology developments on the horizon and that demand 
for these is greater than ever. The global footprint, and the 
success, of 3GPP standards will continue to put pressure on 
the Project to get new specifications out in a timely manner. 
To achieve this, intensified industry collaboration becomes 
more important than ever before. As we add 5G discussions 
to the mix, we will have plenty to keep us busy in 3GPP for 
the foreseeable future”.

For more information: About 3GPP Home; 3GPP system 
standards heading into the 5G era.
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https://www.itu.int/rec/dologin_pub.asp?lang=s&id=T-REC-K.Sup9-201905-I!!PDF-E&type=items
https://rspg-spectrum.eu/rspg-opinions-main-deliverables/
https://www.3gpp.org/about-3gpp/about-3gpp
https://www.3gpp.org/news-events/1614-sa_5g
https://www.3gpp.org/news-events/1614-sa_5g





