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BACKGROUND NOTE ON ENVIRONMENTAL AND OCCUPATIONAL RISK 
FACTORS, AND PREVENTION STRATEGIES

This note provides technical background information for the upcoming BECA Committee 
hearing on environmental and occupational risk factors, taking place on 11 December 2020. It 
relies on publicly available, scientifically sound and impartial information, mostly the IARC 
‘World Cancer Report 2020’, the OECD/European Commission ‘Health at a Glance: Europe 
2020’, as well as information and documents published on the website of the European 
Commission (environment and health sections), EFSA, ECHA, and EU-OSHA.

I. ENVIRONMENTAL RISK FACTORS

I.1. CONTEXT

People are involuntarily exposed to a wide range of 
pollutants that are established or suspected carcinogens, 
at home and in the general environment. The most 
significant risk comes from breathing polluted air that 
contains known human carcinogens; contamination of 
water and of food chain, due to both naturally occurring 
carcinogens and anthropogenic pollutants, is less 
extensively studied.

Environmental exposures to carcinogens
 are widespread such as air pollution, which affects billions of people worldwide;
 frequently occur at low doses, e.g. endocrine disrupters in foods and products;
 frequently occur in mixtures, like the hundreds of chemicals in drinking water;
 occur throughout the lifetime, as exposure may begin in utero and continue in childhood 

and adult life;
 may concern single agents and routes, e.g. dioxins from incomplete combustion of 

waste, which is ingested through contaminated food; or may concern mixtures of 
chemicals from multiple sources and routes, e.g. heavy metals, gaseous pollutants, 
particulate matter, and dioxins from complex industrial settings.

High-income countries often use regulatory action to control and prevent environmental 
exposure. Its adverse effect, however, is that it can lead to relocating certain industrial 
processes to low-income countries, exposing the local population to carcinogenic products or 
waste.

In this note:
I. Environmental risk factors
I.1. Context
I.2. Air pollution
I.3. Water contamination
I.4. Soil contamination
I.5. Contaminants in food
I.6. Ionising radiation and 
radiofrequency electromagnetic 
fields
I.7. Chemicals
II. Occupational exposure to 
carcinogens
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Environmental pollutants as carcinogenic hazard to humans, the main associated cancer sites or 
types, and the level of evidence 

Group 1: carcinogenic to humans; Group 2A: probably carcinogenic to humans; Group 2B: possibly carcinogenic 
to humans; Group 3: not classifiable as to its carcinogenicity to humans.
Source: IARC World Cancer Report 2020, p. 117

I.2. AIR POLLUTION

Air pollution remains the main environmental risk factor for health in Europe and around the 
world; it is one of the major political concerns since the late 1970s.

I.2.1. Air pollutants and their impact on health

Air pollutants are categorised as primary or secondary. Primary pollutants are directly emitted 
to the atmosphere, whereas secondary pollutants are formed in the atmosphere from precursor 
pollutants through chemical reactions and microphysical processes. 
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Air pollutants
Key primary air pollutants Key secondary air pollutants

 particulate matter (PM)
 black carbon (BC)
 sulphur oxides (SOX)
 nitrogen oxides (NOX) (including both 

nitrogen monoxide, NO, and nitrogen 
dioxide, NO2)

 ammonia (NH3)
 carbon monoxide (CO)
 methane (CH4)
 non-methane volatile organic compounds 

(NMVOCs), including benzene (C6H6), and 
certain metals 

 polycyclic aromatic hydrocarbons (PAHs), 
including benzo[a]pyrene (BaP)

 ozone (O3)
 NO2

 several oxidised volatile organic 
compounds (VOCs)

 particulate matter formed in the 
atmosphere (PM) > Key precursor gases for 
secondary PM: sulphur dioxide (SO2), 
NOX, NH3, and VOCs

Main sectors contributing to emissions of air pollutants in Europe

 transport (split into road and non-road, i.e. air, rail, sea and inland water transport; note that 
emissions from aviation cruise and international maritime navigation are not considered in the 
total emissions because of the reporting regulation);

 residential, commercial and institutional
 energy supply, which includes fuel production and processing and energy production
 manufacturing and extractive industry, which includes heavy and light industry
 agriculture 
 waste, which includes waste water management

Different air pollutants attack different organs, and it is exposure to particulate matter, in 
particular to fine particulate matter (PM2.5) which causes the greatest health damage by 
increasing the risk of heart diseases, stroke, lung cancer and many respiratory diseases.

Main air pollutants with adverse effects on health

Source: OECD/European Union: Health at glance - Europe 2020;  p. 85
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Various methods exist for calculating mortality due to air pollution, resulting in diverging 
figures. Depending on the method applied, in 2018, in the EU, 168 000 to 346 000 premature 
deaths were caused by exposure to outdoor air pollution in the form of fine particles (PM2.5) 
alone, counting for 4% to 7% of all deaths in the given year. Mortality and morbidity, i.e. lower 
quality of life due to ill-health, caused by air pollution is the main concern; but increased health 
spending care costs to treat related conditions, and reduced labour productivity arising from 
greater absences from work due to illness, are also to note as they generate substantial welfare 
loss.

Lung cancer remains the most common cause of death from cancer among men, and the second 
most common cause among women; in 2020, over 257 000 people are expected to die from 
lung cancer in the EU. The main risk factors for lung cancer are tobacco smoking and 
environmental factors such as air pollution but there is no data available on the share of these 
two risk factors. The survival rate after a diagnosis for lung cancer remains fairly low, despite 
improvement in the past decade, and varies greatly across the Member States, suggesting 
differences in timely diagnosis and access to pharmaceuticals and other treatments. Between 
2000‑2004 and 2010‑2014, five‑year net survival following diagnosis of lung cancer increased 
from 11% to 15% on average across EU countries. 

I.2.2. Air quality standards, legal and policy context

The EU has been working now for decades with the Member States and international
organisations to improve air quality by controlling the emissions of air pollutants and 
integrating environmental protection requirements into the energy, transport, industrial and 
agricultural sectors. A series of directives and international conventions set the legislative 
framework, and air quality policy forms an integral part of the European Green Deal and the 
‘zero pollution ambition for a toxic free environment’.

The Air Quality Directive (Directive 2008/50/EC), setting objectives for fine particulate matter 
(PM2.5), together with the fourth so-called daughter directive (Directive 2004/107/EC) 
relating to arsenic, cadmium, mercury, nickel and polycyclic aromatic hydrocarbons in ambient 
air, provides the current framework for the control of ambient concentrations of air pollution 
in the EU. In addition to the limits set by the EU directives, the WHO Air Quality Guidelines 
also set recommended limit values.  

Air quality standards for protecting human health from PM

Source: EEA ‘Air quality in Europe - 2020 report’, p. 37
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The Clean Air Programme for Europe (COM(2013)0918) re-confirmed the objective to achieve 
full compliance with existing air quality standards across the EU. It set objectives for 2020 and
2030, with the aim to reduce the health impact of air pollution by half by 2030 compared with 
2005.

The Directive on national emission ceilings (NEC - Directive (EU) 2016/2284) is the main 
legislative instrument to achieve the 2030 objectives of the Clean Air Programme. It transposes 
the 2020 reduction commitments to which the EU and the Member States agreed under the 
under the UN Convention on Long-range Transboundary Air Pollution (LRTAP Convention) 
and its Gothenburg Protocol; sets national emission reduction commitments for each Member 
State for the period of 2020-2029; and sets more ambitious targets from 2030 onwards. The 
pollutants responsible for serious health and environmental damages targeted by the directive 
are nitrogen oxides (NOx), non-methane volatile organic compounds (NMVOCs), sulphur 
dioxide (SO2), ammonia (NH3) and fine particulate matter (PM2.5). The directive also requires 
Member States to draw up National Air Pollution Control Programmes that should contribute 
to the successful implementation of air quality plans established under the Air Quality 
Directive.

In the international context, the UNECE Convention on Long-Range Transboundary Air 
Pollution (the Air Convention), already mentioned above, is the main instrument, recognising 
that air pollution does not respect national borders. Reducing air pollution and its negative 
impact is also part of the UN Sustainable Development Goals (SDG), notably under Goal 3 
(Good health and well-being) that calls for substantial reductions in the number of deaths from 
air pollution, under Goal 11 (Sustainable cities and communities) that aims to reduce the 
negative environmental impact of cities, and under Goal 13 (Combat climate change) that calls 
for urgent actions to combat climate change.

I.2.3. Air quality trends

Authentic and complete data on air quality are available on the European Air Quality Portal, 
which is managed by the European Environment Agency. The Agency's annual report ’Air
Quality in Europe’ analyses the data and its implications.

Pursuant to the EEA’s analysis, emissions for all primary and precursor pollutants contributing 
to ambient air concentrations of PM, O3 and NO2, as well as arsenic (As), cadmium (Cd), nickel 
(Ni), lead (Pb), mercury (Hg) and BaP (16), decreased between 2000 and 2018 in the EU. SOX

emissions show the largest reductions (79 %) since 2000, and NH3 emissions show the smallest 
reductions (10 %; however, NH3 emissions have been increasing since 2015 for the Member 
States, mainly driven by the agriculture sector). Anthropogenic emissions (i.e. emissions 
originating in human activities) of As, Cd, Ni and Pb were reduced by 35 %, 42 %, 59 % and 
68 %, respectively, from 2000 to 2018. 

With regard to PM2.5 which is particularly relevant given the established link with lung cancer, 
emissions of PM2.5 were reduced by more than 25% between 2005 and 2017. Such significant 
reduction could be achieved as combustion processes in both industry and residential heating 
improved, the use of coal in the energy mix decreased and transport-related emissions lowered.

According to the first implementation report by the Commission on the NEC Directive 
(COM(2020)0266), published at the end of June 2020, 10 Member States are projected to fulfill 
all of their 2020 emission reduction commitments under current measures, while only 4 would 
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meet the 2030 commitments. Regarding primary PM2.5 emissions specifically, 23 Member 
States are to meet their 2020 emission reduction commitments, but only 13 would achieve the 
2030 commitments. Other Member States will need to put in place additional measures to fulfil 
their emission reduction commitments.

Projected compliance as reported by Member States in 2019 under existing policies and measures 
against emission reduction commitments for 2020-2029 and 2030-onwards 

Source: COM implementation report (COM(2020)0266), Annex I

The contrast between a reduction in air pollutant emissions and an increase in EU-28 GDP 
during the period 2000-2018 clearly indicates that there are now fewer emissions for each unit 
of GDP produced per year. The greatest decoupling has been for SOX, followed by NMVOCs, 
CO, NOX, BC and certain metals (Ni, Pb, Cd, Hg) and organic species (BaP). Decoupling may 
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be due to a combination of factors, including achievements within the EU such as increased 
regulation and policy implementation, fuel switching, technological improvements and 
improvements in energy or process efficiencies; as well as the increase in the consumption of 
goods, which are produced in industries outside the EU.

Regulating industrial emissions is pivotal, as the largest industrial installations account for a 
fair share of total emissions of key atmospheric pollutants, and have other important
environmental impacts such as emissions to water and soil, generation of waste and the use of 
energy. Environmental impacts of industrial installations have therefore been subject to 
complex EU-wide legislation for some time. The following main pieces of legislation currently 
apply:

 Directive on industrial emissions  (IED - Directive 2010/75/EU); 
 Directive on medium combustion plants (MCPD - Directive (EU) 2015/2193); 
 Directive 1994/63/EC and Directive 2009/126/EC on petrol storage & distribution;

and
 Regulation 166/2006 on the European Pollutant Release and Transfer Register.

I.2.4. Prevention

Compliance with air quality standards, transition towards a greener economy and green 
recovery from the coronavirus-induced economic crises are pivotal in preventing the harmful 
impacts of air pollution. Full implementation of the European Green Deal, whose initiatives 
would deliver important co-benefits for more efficient and quicker implementation of the NEC 
Directive, and scaled-up support from the Just Transition Fund and relevant Union funding 
programmes would facilitate the achievement of the NEC objectives. The EU recovery plan 
from the COVID‑19 crisis, approved by the European Council in July 2020, integrates 
environmental considerations into the recovery process and promotes a green recovery; this 
plan should also promote the achievement of national emission reduction commitments. The 
upcoming zero-pollution action plan for air, water and soil, that is expected from the 
Commission in 2021, will also play a key role in streamlining policy actions and incentives.

Concerning lung cancer, trends in lung cancer mortality rates follow trends in incidence rates. 
This is partly due to the absence of any large-scale screening programme for lung cancer in the 
Member States, particularly for high-risk populations, which impedes the detection and 
treatment of lung cancer at an early stage. Effective treatment of lung cancer also remains 
difficult. Therefore, the most promising approach to reducing lung cancer incidence and 
mortality with currently available means is to strengthen primary prevention through tobacco 
control policies and policies to reduce air pollution. The establishment of lung cancer screening 
programmes is an option to consider. Risk prediction models should serve to identify 
participants for screening, and determine the intensity and duration of screening, to make the 
programme (cost-)effective. However, inequalities in lung cancer diagnosis and care could 
become greater if screening is recommended, but introduced unequally across Europe.1

                                               
1 Official statement of the European Society of Radiology (ESR) and the European Respiratory Society (ERS), 

published in the European Respiratory Journal [DOI: 10.1183/13993003.00506-2019].
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I.3. WATER CONTAMINATION

I.3.1. Contaminants in water and their impact on health

Drinking water, and water used for agricultural or recreational activities, can be polluted by 
naturally occurring carcinogenic contaminants or by anthropogenic pollutants (those deriving 
from human activity). 

The link between arsenic in drinking water and the risk of lung cancer, skin cancer, and bladder 
cancer is established in areas with naturally occurring very high arsenic content. These are 
territories outside Europe, such as Argentina, Bangladesh, northern Chile, West Bengal in 
India, and Taiwan, China. Exposure to low levels of arsenic is widespread. The link between 
low to moderate level exposure to arsenic and risk of bladder cancer in Europe and the US is 
supported by evidence mostly from studies, and less consistent.

Chlorination of drinking water is used for disinfection. During the process, chlorine reacts with 
organic matter in water and produces a mixture of by-products, several of which are 
carcinogenic. Chlorination by-products in drinking water are associated with risk of bladder 
cancer.

Nitrates and organic nitrogen compounds from fertilizer and manure applied in agriculture 
enter groundwater through leaching and reach surface water through runoff. Nitrate is therefore 
a widespread contaminant in drinking water. Though it is established that in the body nitrates 
are transformed in nitrite and can prevent the normal transport of oxygen by the blood to the 
tissues; evidence is not consistent on linking nitrate uptake from water to (stomach) cancer.

Water can also be the medium through which infectious agents enter the body, as is the case 
with a parasite, Schistosoma haematobium, that can cause squamous cell carcinoma of the 
bladder.

I.3.2. The EU legal framework

The Drinking Water Directive (Council Directive 98/83/EC) lays down the essential quality 
standards at EU level. The WHO guidelines for drinking water, and the opinion of the 
Commission's Scientific Advisory Committee are used as the scientific basis for setting the 
quality standards. The directive requires the regular testing and monitoring of 48 
microbiological, chemical and indicator parameters; it establishes a minimum harmonised level 
of human health protection, allowing Member States to set higher standards or include 
additional requirements (e.g. regulate additional substances that are relevant within their 
territory).

The Directive is currently going through a review (2017/0332 (COD)), with the ENVI 
Committee just having confirmed the deal reached with the Council in trilogue negotiations. 
The new rules will improve the quality of tap water by tightening the maximum limits for 
certain pollutants such as lead and harmful bacteria. By strengthening consumers’ confidence 
in the quality of drinking water and encouraging the use of tap water, the legislation also 
contributes to cutting plastic litter.

The Nitrate Directive (Council Directive 91/676/EEC) requires Member States to monitor the 
quality of the waters, and to identify areas that are polluted or at risk of pollution i.e. waters 
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that due to agricultural activities are eutrophic or contain or that could contain a concentration 
of more than 50 mg/l of nitrates. Member States action programmes under the Nitrates 
Directive are accessible in the NAPINFO database; implementation is monitored by the 
Commission.

The regulation of industrial emissions is pivotal from water quality point of view as well, as 
mentioned above in the section on air pollution.

Implementation and the monitoring of implementation of these directives is key for cancer 
prevention.

I.4. SOIL CONTAMINATION

I.4.1. Contaminants in soil, and their impact on health

Contamination of the soil may be a risk factor for cancer. Carcinogenic agents present in the 
soil, either naturally or as a result of human activities, may be (i) inhaled (asbestos or other 
mineral fibres), (ii) accidentally ingested (children playing in direct contact with the ground), 
or (iii) absorbed through the food chain as a consequence of their release from soil into 
groundwater and surface water.

According to a report by the European Joint Research Centre, there are 342 000 sites in the EU 
where soil is contaminated, and only 15% of those sites have been subject to remediation 
interventions. Two-thirds of the overall contamination is due to industrial activities, including 
industrial waste disposal and treatment. The main contaminants are heavy metals, mineral oils, 
and aromatic hydrocarbons.

Estimates of cancer risk for people living near contaminated sites are available in a few 
countries only. For example, in Italy an epidemiological surveillance project of 44 
contaminated sites found links with 23 cancer types or cancer sites. The cancer incidence on 
these contamination sites were 9% higher for men and 7% higher for women. A higher 
occurance of mesothelioma was also demonstrated, with an ascertained role of environmental,
non-occupational exposure to asbestos. 

Both in the USA and in Europe, hazardous waste is present on a large proportion of 
contaminated sites; such waste has been dumped, burned, or otherwise improperly managed. 
The WHO extensively investigated the potential adverse health effects associated with waste 
management practices, but has not reached firm conclusions on the causative link with cancer 
risk; only limited evidence was identified with cancer of the liver, breast, testis, and bladder, 
and for non-Hodgkin lymphoma. 

I.4.2. The EU and international legal framework

To date, soil has not been subject to a specific protection policy at EU level. The Commission 
presented a legislative proposal for soil protection in 2006 (2006/0086 (COD). The draft
directive proposed to establish a common strategy for the protection of soil, by integrating soil
concerns into other sectoral policies; preventing threats to soil and mitigating their effects;
identifying and remedying contaminated sites; and raising awareness, reporting and
exchanging information. The Parliament adopted its first reading in position, but the file got 
blocked in the Council. While some delegations supported the proposal for an EU-level
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instrument so as to fill a gap in EU environmental legislation and put soil on par with water or
air in terms of protection, others opposed to it on the grounds of subsidiarity, administrative
burden and cost-effectiveness-related concerns. Finally, in 2014, the Commission decided that
the proposal became obsolete and withdrew it.

In the absence of a dedicated legislative framework, EU soil protection policy is shaped by the 
EU Soil Thematic Strategy (COM(2006)0231) and a number of other policy instruments, such 
as the Industrial Emissions Directive, the Environmental Liability Directive, the EU 
Biodiversity Strategy, the EU Forest Strategy and the Common Agricultural Policy.

As land degradation and desertification are issues of both global and EU concern, they are in 
the focus of international action as well. Promoting sustainable land management is therefore 
a Sustainable Development Goal (SDG) Accelerator, and the target of ‘striving to achieve a 
land-degradation neutral world by 2030 (SDG 15.3) forms part of the Agenda 2030. The United 
Nations Food and Agriculture Organization (FAO) in 2012 established the Global Soil 
Partnership as a voluntary partnership. This partnership is open to the governments of FAO 
Member States, regional organisations, institutions, universities, research organisations, civil 
institutions, soil science societies, industry and companies, and other stakeholders at various 
levels. Its key objective is to promote Sustainable Soil Management (SSM) and improve soil 
governance, so as to guarantee healthy and productive soils. In addition, the GSP established 
Regional Soil Partnerships to provide guidance on goals and priorities within specific regions 
and to develop relevant activities within each region; the European Soil Partnership is one of 
them.

I.5. CONTAMINANTS IN FOOD

Contaminants are chemical substances that have not been intentionally added to food, and may 
pose a risk to animal and human health. Contaminants can enter the food chain at various 
stages: during primary production, processing, transport and distribution; they also might result 
from environmental contamination. 

Food safety is regulated extensively at EU level. Measures controlling food contaminants are 
part of the EU’s overarching policy to ensure the safety of food in the entire agri food chain, 
and feature as part of the ‘sustainable food production’ and ‘sustainable food processing and 
distribution’ legs of the new ‘From farm to Fork Strategy’ (COM(2020)381).

Council Regulation (EEC) No 315/93 lays down procedures for contaminants in food, based 
on the following principles:

 Food containing a contaminant to an amount that is unacceptable from the public health 
viewpoint, and in particular at a toxicological level, shall not be placed on the market;

 Contaminant levels shall be kept as low as can reasonably be achieved following 
recommended good working practices; and

 Maximum levels must be set for certain contaminants in order to protect public health.
The maximum levels of contaminants are strict, based on the risk related to the 
consumption of the food, but in the same time are reasonably achievable via good 
agricultural, fishery and manufacturing practices.

Aflatoxins, polycyclic aromatic hydrocarbons (PAHs), benzo(a)pyrene as marker for the 
occurrence and effect of carcinogenic PAH in food, and benzo(c)fluorene are considered as 
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carcinogens; based on the opinion of the Scientific Committee on Food, the Commission 
regulates their maximum levels in Commission Regulation (EC) No 1881/2006. 

The Panel on Contaminants in the Food Chain of EFSA, the European Food Safety Authority, 
carries out risk assessments on a wide range of chemicals that can be present in food.

I.6.   IONISING RADIATION AND RADIOFREQUENCY ELECTROMAGNETIC FIELD

Electromagnetic fields (EMFs) are a combination of invisible electric and magnetic fields of 
force, generated by natural phenomena, but also by human activities, mainly through the use 
of electricity. One of the main characteristics which defines an electromagnetic field is its 
frequency or wavelength, according to which EMFs are grouped into two categories: mid to 
high-frequency ionising radiation, and low-frequency non-ionising radiation.

I.6.1. Non-ionising radiation

I.6.1.1. The impact of non-ionising radiation

Exposure to electromagnetic fields is not a new phenomenon but during the 20th-21st century, 
environmental exposure to man-made electromagnetic fields has been increasing. Due to 
growing electricity demand, advancing technologies and changes in social behaviour, 
nowadays everyone is exposed to a complex mix of low-frequency radiation both at home and 
at work. At low frequencies, external electric and magnetic fields induce small circulating 
currents within the body; the levels of induced currents inside the body are too small to produce 
obvious effects.

Responding to growing public health concerns over possible health effects, in 1996 the WHO 
launched a large-scale, multidisciplinary research project. Based on a recent in-depth review 
of the scientific literature (it is of note that in the area of biological effects and medical 
applications of non-ionizing radiation, approximately 25 000 articles were published over the 
past 30 years), the WHO has concluded that current evidence does not confirm the existence 
of any health consequences from exposure to low-level electromagnetic fields.

I.6.1.2. Radiofrequency electromagnetic fields

Radiofrequency electromagnetic fields (RF-EMF) are emitted from various sources, the most 
relevant in daily life are wireless communication devices and transmitters.
Wireless phones and other devices that are used close to the body produce near-field exposure, 
which is characterized by the specific absorption rate; while transmitters that are further away 
(e.g. base stations for mobile and cordless phones, other people’s mobile phones) are far-field 
sources, and the most common exposure metric is the incident electric field.

Because RF-EMF belong to the non-ionising part of the electromagnetic spectrum, the photon 
energy is too weak to ionise molecules and cause direct DNA damage. Though absorption of 
RF-EMF is known to heat biological tissue, a minimal temperature increase below the 
regulatory limits is not expected to increase the risk of cancer. Research so far has not 
consistently identified mechanisms relevant for carcinogenesis.2

                                               
2 Mobile phones and health: Where do we stand? Briefing by the European Parliamentary Research Service
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In 2011 the WHO/International Agency for Research on Cancer (IARC) classified
radiofrequency electromagnetic fields as possibly carcinogenic to humans, based on an 
increased risk for glioma, a malignant type of brain cancer, associated with wireless phone use.
The IARC Monograph Working Group, composed of 31 experts from 14 countries, evaluated 
the available literature on occupational exposures to radar and to microwaves; environmental 
exposures associated with transmission of signals for radio, television and wireless 
telecommunication; and personal exposures associated with the use of wireless telephones.
The evidence was reviewed critically, and was evaluated as being limited among users of 
wireless telephones for glioma and acoustic neuroma, and inadequate to draw conclusions for 
other types of cancers. The evidence from the occupational and environmental exposures 
mentioned above was similarly judged inadequate.

I.6.1.3. EU legislation

Exposure limits recommended by scientific committees of experts, such as the International 
Commission on Non-Ionising Radiation Protection (ICNIRP), constitute the basis for the 
regulation in the European Union. Council Recommendation 1999/519/EC deals with radio 
waves, electric and magnetic fields of extremely low frequencies and static electric and 
magnetic fields. This recommendation relates to the exposure of the general population to the 
electromagnetic radiation that originates from installations such as transmission towers and 
high-voltage lines and from products such as mobile telephones and microwave ovens. 

I.6.2. Ionising radiation

I.6.2.1. The health impact and cancer risk of ionising radiation

Ionising radiation is made up of electromagnetic waves on the high-energy end of the 
electromagnetic spectrum. Biological effects of ionising radiation are determined by the 
amount of energy absorbed by the exposed organ or tissue. Radiation produces carcinogenic 
changes through mutations, alterations in the structure of genes or chromosomes, and changes 
in gene expression. The carcinogenic impact of radiation is complex, and many uncertainties 
still remain, especially at low doses. The latency between exposure to ionising radiation and 
occurrence of an excess risk of cancer varies from several years to several decades, and host 
factors such as age at exposure, attained age, and gender modify the dose-risk relationship. 

People have always been exposed to ionising radiation from natural sources. Natural radiation 
exposure comes from four main sources: cosmic radiation (which is higher at high altitudes), 
terrestrial radiation, ingestion of radionuclides present in the soil and ground (which varies 
from place to place according to geology), and inhalation of radon. Radon is a gas that forms 
during the decay of natural uranium in the soil; exposure varies depending on the geology, 
building construction, and household lifestyle. Inhalation of radon is the single highest source 
of exposure (41%). On average, natural sources account for 80% of the average total dose of 
ionising radiation in the population.

The remaining 20% originates from artificial sources that have developed over the past century. 
Environmental exposures include fallout from weapons testing, nuclear power plant accidents 
and routine releases from nuclear installations. Exposures to medical radiation arise from some 
diagnostic procedures, such as radiography, nuclear medicine and CT, or as a consequence of 
treatment (most commonly radiotherapy for cancer). 
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The increasing use of CT scans in paediatric populations raised the question of a possible health 
impact of radiation exposure because of the much higher doses of radiation compared to 
conventional radiology. Research so far has shown dose–response relationship between the 
dose to the red bone marrow due to CT examinations and the risk of leukaemia, and between 
the dose to the brain and the risk of brain tumours. The European EPI-CT project, involving 
more than 1 million children, will provide new results on cancer risks associated with paediatric 
CT scans.

The nuclear accident at the Chernobyl nuclear plant in Ukraine on 26 April 1986 was the largest 
one ever happened. It caused a large release of radionuclides, which were deposited over a very
wide area; the greatest deposits were in Belarus and Ukraine. Exposure to iodine-131 among 
children caused an excess risk of thyroid cancer: about 25% of thyroid cancer cases in the
contaminated area among people who were children or adolescents at the time of the accident 
are linked to this exposure.
The Fukushima Daiichi nuclear accident in Japan on 11 March 2011 resulted in a much lower 
release of radionuclides, which were deposited over a small territory, in some parts of the 
Fukushima Prefecture. Thanks to the handling of the accident and preventive measures taken 
(evacuation and food restrictions), the resident populations were much less exposed than after 
the Chernobyl accident. The estimated doses are low and are limited to a small population, and 
no observable radiation-induced excess risk of cancer is expected.

I.6.2.2. Regulation at EU-level

Radiation protection at EU level is regulated extensively.

The Euratom Community drew up a set of basic safety standards (Council Directive 
2013/59/Euratom) to protect workers, members of the public, and patients against the dangers 
from ionising radiation. These standards also include emergency procedures, which were 
further strengthened after the Fukushima nuclear accident.

The Euratom Drinking Water Directive (Council Directive 2013/51/Euratom) provides a 
framework for controlling radioactivity in drinking water and the radiation dose received from 
the consumption of different forms of drinking water. The Directive lays down values for 
radon, tritium, and the so-called 'indicative dose', which covers many other radionuclides. The 
values have an indicative function, they are not limits.

All Member States produce radioactive waste, originated from either facilities like nuclear 
power plants and research reactors, or though activities like radioisotope applications in 
medicine, industry, agriculture, research and education. The shipment of radioactive waste and 
spent fuel, through import, export and transit are common practices in the EU that occur 
regularly. Council Directive 2006/117/Euratom establishes a system of prior authorisation for 
such shipments in Europe.

Before the operation of a new nuclear plant is authorised, the Commission must evaluate the 
potential health impact that the release of gaseous and liquid radioactive substances from the 
plant could have on the population of another Member State. Therefore, the Member State 
where the new nuclear power plant would operate, must provide the Commission with a 
comprehensive and detailed file on the new project, in compliance with the Commission 
Recommendation 2010/635/Euratom.
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Member States continuously monitor their environmental radioactivity, levels of radioactivity 
in air, water, soil and foodstuffs, and communicate data to the Commission. Based on this data
and in cooperation with its Joint Research Centre, the Commission publishes reports on 
environmental radioactivity in the EU.

I.7. CHEMICALS

I.7.1. Carcinogenicity and endocrine disruptor property of chemicals

Knowledge about the carcinogenicity of chemicals dates back to the late 1700s when an 
English physician noted that cancer of the scrotum was common amongst chimney sweeps due 
to exposure to soot, which contains polycyclic aromatic hydrocarbons. Since then, a large 
number of chemicals have been identified as known or suspected causes of cancer. 

EU legislation defines carcinogenicity as “the induction of cancer or an increase in the 
incidence of cancer occurring after exposure to a substance or mixture. Substances and 
mixtures which have induced benign and malignant tumours in well performed experimental 
studies on animals are considered also to be presumed or suspected human carcinogens unless 
there is strong evidence that the mechanism of tumour formation is not relevant for humans. 
Classification of a substance or mixture as posing a carcinogenic hazard is based on its intrinsic 
properties and does not provide information on the level of the human cancer risk which the 
use of the substance or mixture may represent.”

The EU strategy on endocrine disruptors (EDs) defines them as “exogenous substances or 
mixtures that alter function(s) of the endocrine system and consequently cause adverse health 
effects in an intact organism, or its progeny, or (sub)populations". Many chronic health 
disorders, including reproductive cancers, have been clearly linked endocrine disruptors. As 
these substances are present in food, food contact materials, cosmetics, consumer goods (incl. 
furnishings, cleaning products), toys, and drinking water, the EU population is widely exposed 
to known and suspected endocrine disruptors. 

Scientific consensus now exists for (1) the definition of endocrine disruptors; (2) the presence 
of suspected or recognized EDs in the environment and in humans in the EU; (3) EDs as a 
serious concern for the health of current and future generations and the environment; (4) the 
limitations of current regulatory approaches used to identify so-called safe thresholds and (5) 
the lack of consideration of cumulative effects of combined exposures in regulations.3

I.7.2. EU legislative and policy framework

I.7.2.1. Sustainable Chemical Strategy

In October 2020 the Commission presented its Sustainable Chemical Strategy 
(COM(2020)667), a piece contributing to the ‘zero pollution ambition’ under the European 
Green Deal. 

                                               
3 Barbara Demeneix, Rémy Slama: Endocrine Disruptors: from Scientific Evidence to Human Health Protection. 
Study for the PETI Committee
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The new strategy makes the use of the ‘generic approach to risk management’ more 
widespread. The generic approach means that carcinogenic substances are generally banned, 
only limited exemptions are allowed under conditions clearly defined in law. 
Currently, the vast majority of chemicals in the EU is regulated on a case-by-case basis, for 
each specific use. The generic approach to risk management now becomes the default option 
for the most harmful chemicals, in particular as regards their use in consumer products. That 
means the most harmful chemicals in consumer products will be banned, and their use will be 
allowed only where essential. The cocktail effect of chemicals will also have to be taken into 
consideration in the future when assessing risks from chemicals.

The new strategy aims at ensuring, among others, that consumer products (food contact 
materials, toys, childcare articles, cosmetics, detergents, furniture and textiles, etc.) do not 
contain chemicals that cause cancers; it also wants to strengthen information requirements on 
the carcinogenicity of substances and on other critical hazards at all production levels.

I.7.2.2. A comprehensive legal framework: REACH and CLP

Two flagship regulations spearhead the legal framework, REACH - Regulation (EC) No 
1907/2006 on the registration, evaluation, authorisation and restriction of chemicals; and CLP 
- Regulation (EC) No 1272/2008 on the classification, labelling and packaging of substances 
and mixtures.

In the past, a large number of chemicals were manufactured and placed on the market in 
Europe, sometimes in very high amounts, and yet there was insufficient information on the 
hazards that they pose to human health and the environment. There was a need to fill these 
gaps. REACH entered into force in 2007, with the aim to improve the protection of human 
health and the environment through the better and earlier identification of the intrinsic 
properties of chemical substances. The regulation applies to all chemical substances; not only 
those used in industrial processes but also in daily life.

By applying the rule "no data, no market", REACH places the burden of proof on companies. 
To comply with the regulation, companies must identify and manage the risks linked to the 
substances they manufacture and market in the EU. They have to demonstrate to ECHA how 
the substance can be safely used, and they must communicate the risk management measures 
to the users. If the risks cannot be managed, authorities can restrict the use of substances in 
different ways. In the long run, the most hazardous substances (“substances of very high 
concern") should be substituted with less dangerous ones. 

The European Chemicals Agency (ECHA) manages the databases necessary to operate the 
system, co-ordinates the in-depth evaluation of suspicious chemicals and builds a public 
database in which consumers and professionals can find hazard information. Pursuant to the 
latest information published by ECHA, as of 2 November 2020, over 101 000 registration have 
already been granted for more than 23 200 substances.

CLP categorizes carcinogens according to the hazard they pose:

Hazard categories for carcinogens as per Annex I, section 3.6.2 of the CLP Regulation and the IARC 
nomenclature

Categories Criteria

CATEGORY 1 Known or presumed human carcinogens
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A substance is classified in Category 1 for carcinogenicity on the basis of epidemiological and/or 
animal data. A substance may be further distinguished as:

Category 1A
(IARC Group 1)

known to have carcinogenic potential for humans, classification is largely based on human 
evidence

Category 1B
(IARC Group 2A)

presumed to have carcinogenic potential for humans, classification is largely based on animal 
evidence.

The classification in Category 1A and 1B is based on strength of evidence together with additional considerations set 
out in Annex I., section 3.6.2.2. Such evidence may be derived from human studies that establish a causal 
relationship between human exposure to a substance and the development of cancer (known human carcinogen); or
animal experiments for which there is sufficient evidence to demonstrate animal carcinogenicity (presumed human 
carcinogen). In addition, on a case-by-case basis, scientific judgement may warrant a decision of presumed human 
carcinogenicity derived from studies showing limited evidence of carcinogenicity in humans together with limited 
evidence of carcinogenicity in experimental animals.

CATEGORY 2
(IARC Group 2B)

Suspected human carcinogens
The placing of a substance in Category 2 is done on the basis of evidence obtained from human 
and/or animal studies, but which is not sufficiently convincing to place the substance in Category 
1A or 1B, based on strength of evidence together with additional considerations. Such evidence 
may be derived either from limited evidence of carcinogenicity in human studies or from limited 
evidence of carcinogenicity in animal studies.

Of note, the IARC nomenclature also includes Group 3 as not classifiable as to their carcinogenicity to humans, 
largely due to inadequate evidence in humans.

I.7.3. Specific legislation for pesticides

Unlike many other chemical agents, pesticides are designed for being released into the 
environment. Exposure to pesticides can be occupational, but it can also be environmental 
bystander exposure, and can occur through ingestion of foods containing pesticides or 
pesticides residues. In 2016, according to the data compiled by the UN Food and Agriculture 
Organisation, the EU used 368 588 tonnes of pesticides which accounts for 11,8 % of the global 
consumption. The FAO also noted that the use of pesticides in the EU was on an upward trend 
since 2009, but the trend differs across Member States, ranging from a sharp increase in some 
of them to a steep fall in others. The total volume of pesticide active substances sold in 16 EU 
Member States increased by 1,6 % from 2011 to 2016;

Biocidal products are used to control unwanted organisms that are harmful to human or animal 
health or to the environment, or that cause damage to human activities. This product group
includes insecticides (except those used for plant protection purposes, which are regulated
separately), insect repellents, disinfectants, preservatives for materials such as wood, plastics 
and fibres, and anti-fouling paints for the protection of ship hulls.

Given their intrinsic properties, biocidal products can pose risks to humans, animals and the 
environment. For this reason an EU-wide framework was introduced by Regulation (EU) No 
528/2012 .

Before an active substance can be used in biocidal product, it needs to be assessed and approved 
at EU level. The assessment is carried out by the national authority of a Member State, followed 
by a peer review within the Biocidal Products Committee under the coordination of ECHA. 
ECHA delivers an opinion to the Commission as to whether or not an active substance can be 
approved. On the basis of its conclusions, the Commission decides whether or not to approve 
the use of the active substance in biocidal products. 



17

Substances of very high concern, including, among others, substances that are classified as 
known or presumed human carcinogens (category 1A or 1B) under the CLP Regulation, are to 
be phased out gradually for better alternatives. 
The final product also must be shown to be safe for human health, animal health and the 
environment. 

Plant-protection products (PPPs) are a specific product group within pesticides that protect 
plants or plant products against pests/diseases, before or after harvest; influence the life 
processes of plants; preserve plant products; or destroy or prevent growth of undesired plants 
or parts of plants. They are primarily used in the agricultural sector but also in forestry, 
horticulture, amenity areas and in home gardens. At EU-level they are regulated by Regulation 
(EC) No 1107/2009.

The active substances, i.e. the component against pests/plant diseases, are evaluated by the 
Commission for their safety. In its evaluation the Commission bases itself on a report by 
Member States authorities, conclusions by EFSA, and the opinion of the Standing Committee 
for Food Chain and Animal Health. Only after approval can the active substance be used in a 
product. The products are authorised by Member States for their territory who must ensure 
compliance with EU rules. 

The perhaps most well-known, and most widely used active substance is glyphosate, a 
systemic, broad-spectrum herbicide. Triggered by controversies over the safety of glyphosate, 
in 2018 the European Parliament set up a special committee looking into how pesticides are 
authorised at Union-level. Based on the report of the special committee, the plenary adopted a 
resolution on 16 January 2019 (P8_TA(2019)0023).

IARC classified glyphosate as probably carcinogenic to humans (Group 2A of IARC 
nomenclature, which is the equivalent to category 1B under the CLP Regulation); while EFSA 
and ECHA, the European agencies responsible for providing scientific assessments, which
form the basis for EU risk management decisions, concluded that no classification of 
glyphosate as carcinogenic was warranted. In 2017 EFSA carried out a comparison of 54 
pesticides that had been assessed under both the EU and IARC systems, and found that in 14 
cases the EU classification was more conservative (and thus stricter) than IARC; in 11 cases 
(glyphosate and 10 other active substances) less strict; and in 29 cases equivalent. Several other 
competent authorities around the world, including those of the US, Canada, New Zealand, 
Australia and Japan, had subsequently finalised new assessments of glyphosate and concluded 
that it was not carcinogenic. Concerns, however, keep rising over the opinions by EFSA and 
ECHA concerning their favourable opinion on glyphosate. Controversies about the safety of 
glyphosate thus remained unresolved; nevertheless, the Parliament in its final resolution 
adopted over 100 recommendations on making the EU authorisation procedure even more 
stringent.

Concerning endocrine disruptors, a legal definition of EDs only exists for pesticides. The 
guidance documents for biocides and plant protection products are thorough and, if correctly 
used, can help identifying EDs. But even for pesticides, the regulation incomplete: though a 
definition and a management logic exist (i.e. zero exposure to EDs in pesticides), without ED 
tests covering all ED endpoints being compulsory in application dossiers, making ED 
identification very difficult in practice. This lack of efficient consideration of EDs is more 
pronounced in other sectors where human ED exposure is also very likely, such as food 
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additives and food contact materials, cosmetics, toys, consumer goods and workers’ 
protection.4

II. OCCUPATIONAL EXPOSURE TO CARCINOGENS

II.1. Occupational risk factors

Occupational exposure refers to the exposure of workers to carcinogens in the context of work. 
Under EU legislation, ‘worker’ refers to those who are employed in an employment 
relationship, in all sectors of activity, both public and private. The European Agency for Health 
and Safety at Work (EU-OSHA) lists and assesses these risk factors.

 Chemicals, pesticides, pharmaceuticals, infectious agents, physical factors (incl. 
radiation), and the combination of these factors are established causes of occupational 
cancer. Air pollution and fine particulate matters, and endocrine disruptive substances 
are amongst the emerging factors. Many of the carcinogens to which workers are the 
most frequently exposed are generated by the work processes; carcinogens may also be 
present in raw materials, intermediates, products or by-products.

 Other risk factors relate to work organisation (shift work with circadian disruption, and 
sedentary work) and work-related stress. Stress may indirectly lead to cancers, in case 
the coping strategies involve smoking, drinking, drug consumption or excessive, 
unbalanced eating. 

 When cancer-causing factors and working conditions are classified as carcinogenic by 
scientists and by scientific panels, that is just the first step. The knowledge gained from 
research needs to be translated into prevention measures and legal requirements by 
regulators, which can be an equally lengthy process. 

 Occupational exposure is rarely about a single factor; rather, it involves a combination 
of factors, which makes the assessment and classification harder. In this regard, there 
is scientific consensus that the current understanding of the relationship between 
occupational exposures and cancer is far from complete, as only a limited number of 
individual factors are established occupational carcinogens. 

 An additional complication is that in many cases there is considerable evidence of 
increased risks associated with particular industries and occupations, but no specific 
agents can be identified with causative link to cancer.

According to latest available data published by EU-OSHA, in 2015 work-related cancer 
accounted for an estimated 53 % of all work-related deaths in the EU and other developed 
countries. According to the Roadmap on Carcinogens in 2016, about 120,000 work-related 
cancer cases occurred annually as a result of exposure to carcinogens at work in the EU, leading 
to approximately 80,000 fatalities each year. The IARC World Cancer Report 2020 noted that 
some of the most frequent occupational cancer types are lung cancer, bladder cancer, and skin 
cancer.

II.2. Prevention of occupational cancer risk factors

The designation of an agent as carcinogenic is an important public health and scientific 
statement, but this is just the starting point. It has to be followed by engineering and/or 

                                               
4 Barbara Demeneix, Rémy Slama: Endocrine Disruptors: from Scientific Evidence to Human Health Protection. 

Refer to reference in footnote 3.
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industrial hygiene measures to reduce or eliminate occupational exposure. Measures designed 
to control workplace exposures to carcinogens are summarised in the table below.

Measures to control workplace exposures to occupational carcinogens

Source: IARC World Cancer Report 2020, p. 135

The global trend shows that reduction strategies, such as improvement of compliance with 
current occupational exposure limits, and targeting small- and medium-sized industries, work 
effectively in high-income countries. The problem is more acute in low- and middle-income 
countries; an important factor contributing to the devastating situation in low-income countries 
is that some particularly dirty and dangerous industrial work is now ‘outsourced’ and being 
performed there. 

II.3. Preventive and protection measures taken at EU-level

The so-called ‘OSH Framework Directive’, Council Directive 89/391/EEC lays down the main 
principles to encourage improvements in the safety and health of workers at work. It guarantees 
minimum safety and health requirements in the Union, while Member States are allowed to 
maintain or establish more stringent measures. Further directives focusing on specific aspects 
of safety and health at work accompany the Framework Directive; this legislative package 
forms the fundamentals of European safety and health legislation.

Two from these specific directives are of particular relevance for work-related cancers:

 Directive 2004/37/EC of the European Parliament and of the Council (to so-called Sixth 
Individual Directive within the meaning of Article 16(1) of Council Directive 
89/391/EEC) protects workers against risks to their health and safety from exposure to 
carcinogens or mutagens at the workplace. The directive provides binding occupational 
exposure limit values. The minimum requirements included in the directive protect 
workers at Union level, while allow Member States to set more stringent binding 
occupational exposure limit values or other protective measures at national level.

The directive applies to chemical agents that may cause cancer or are suspected of 
causing cancer, according to the CLP Regulation; and to the substances, mixtures and 
processes referred to the annex of the CMD. It sets minimum requirements to eliminate 
or reduce exposure to carcinogens and mutagens, and establishes occupational exposure 
limit values. Identifying and assessing exposure-associated risks for workers, and 
preventing exposure, are the responsibility of the employer. Where technically possible, 
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the process or chemical agent must be substituted with safer alternative; where 
substitution is not possible, chemical carcinogens/mutagens must be used in a closed 
system, or worker exposure must be reduced, while respecting the occupational 
exposure values.

The Commission has just presented its proposal for the fourth update of the directive 
(‘CMD4’) (COM(2020)571; 2020/0261(COD)).5

 Directive 2009/148/EC on asbestos. Even though it has not yet been possible to identify 
the exposure threshold below which asbestos does not involve a cancer risk, 
occupational exposure of workers to asbestos should be reduced to a minimum. The 
directive applies to activities in which workers are, or may be, exposed during their 
work to dust arising from asbestos or materials containing asbestos. The directive sets 
out the minimum requirements concerning the protection of workers from the risks 
related to exposure to asbestos at work, both in the form of dust arising from asbestos, 
or materials containing asbestos.

Strategic policy documents complement the legislative package:

 Commission paper on (COM(2017)0012) modernising the EU Occupational Safety and 
Health Legislation and Policy, which proposes key actions in specific OSH priority 
areas; and

 Strategic Framework on Health and Safety at Work 2014-2020 (COM(2014)0332), 
which identifies key challenges and strategic objectives for health and safety at work, 
presents key actions and describes instruments to address these.

                                               
5 Limits on exposure to carcinogens and mutagens at work: Fourth proposal. Briefing by the European 
Parliamentary Research Service


	20201211_Background_note_hearing_EN.docx

