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Preface
EPSU has a long history of linking social and green policies and arguing that fundamental
change in our economic system is needed to bring an end to exploitation and achieve social justice. Change is also necessary to end the degradation of our environment and stop
climate change. Public services and the workers that deliver them should play a crucial role
in the transformation that puts people and our planet before corporate profits.
EPSU supports the concept of the circular economy to prevent and reduce waste, and if
not possible to reuse, share, recycle and recover. This report aims to make visible the crucial role of workers in delivering this. EPSU organises workers in publicly-owned, mostly
municipal as well as private companies covering collection, sorting, recycling, incineration
and waste-to-heat. Many jobs in this sector are hazardous, often low paid and not covered
by collective agreements, particularly in the private sector. There is also a sizeable informal
waste sector in which workers are exploited.
Alas the European Commission and many governments fail to address the social dimension
despite the fact that the European Pillar of Social Rights, including guaranteeing public
services, should apply to this sector, as any other. Stronger collective bargaining is essential
to ensure quality working conditions and decent pay and it is a key demand of EPSU that
collective agreements should be respected in public contracts.
There is an opportunity to make real progress on these issues in the recovery plans being
developed in response to the current pandemic and economic crisis. Above all we look to
public investment and public companies to create the quality jobs that are sorely needed.
This report contributes to those discussions and we thank the author, Vera Weghmann (PSIRU, University of Greenwich) and our affiliates and staff who provided input.
Enjoy reading.

Jan Willem Goudriaan
EPSU General Secretary
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Executive summary
The circular economy promises a move away from a linear model of growth (extract, make, dispose) to a sustainable model (recycle, reuse, remake, share). This report, commissioned by the
European Public Service Union (EPSU), focusses on the role of labour in the transition to a circular economy and, in particular, the health and safety of workers operating waste and wastewater
management systems. The key points are:

1) Make labour in the circular economy visible
The global Covid-19 pandemic has made the labour behind essential services visible. We can no
longer pretend that the circular economy operates itself but need to recognise the crucial role
of the workers involved. Currently, many jobs in the waste and re-use sector are hazardous, unpleasant and put the health and safety of workers at risk – and on top of that they are low paid
and with few employment rights. The informal waste sector makes a significant contribution to
the circular economy in Europe and invisible labour is often performed by very vulnerable and
marginalised groups of workers. Labour needs to be made visible and formalised, so that the
workers can be properly remunerated, and their health and safety protected.

2) There is a severe lack of research on the health and safety of circular economy
workers
The research gap is exacerbated by the fact that a number of recycling and re-use activities take
place in the informal sector and/or have been exported to developing countries. There is a particular lack of knowledge about the working conditions and health and safety of workers in the
recycling and re-use sectors – key pillars of the circular economy.
Any study of the labour market in the circular economy should consider its geo-political (where
do we deal with waste) and socio-political (who is dealing with waste) dimensions. There is
much hype around green jobs creation. Yet, rather than speculating on the number of jobs, the
circular economy needs secure and decent work.

3) The EU’s circular economy policies currently ignore the health and safety of
workers
In the EU’s March 2020 Circular Economy Action Plan the workers that it relies upon are not even
mentioned, let alone any concern for their health and safety. If Europe truly wants to extend its
circular economy activities, policies and legislation need to ensure safe and decent jobs. For example, the Action Plan promises to revise existing legislation to make both the production and
the consumption of goods more ethical by introducing ‘circular thinking’. However, the workers
on which the circular economy relies are - yet again - ignored in the principles that guide the
EU’s sustainable product policy legislative initiative. Yet, some health and safety risks for the
workers that dismantle products and make them reusable or recyclable can be addressed at the
design and production stage. The EU could add to its sustainability principles the commitment
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to integrate the health and safety of circular economy workers into the design phase. In other
words, to not only advocate eco-design but also fair-design. Moreover, from the consumer side,
the EU should not only have an Ecolabel but also a Fairlabel.

4) EU policies need to incorporate risk assessments
An example of the EU’s disregard for waste workers’ health and safety in the formulation of policies can be found in the construction and demolition waste (CDW) sector - the biggest waste
stream in Europe. Expanding the recycling activities in this sector is particularly important. However, a recent (2018) study commissioned by the European Commission which aims to foster the
development of the necessary CDW recycling infrastructure does not even mention the workers
that would operate these new plants, let alone pay attention to their health and safety.1 Proper
risk assessments should be carried out and the relevant trade unions consulted to ensure that
the EU increases its CDW recycling capacity in a way that protects workers and the environment.
The Covid-19 pandemic has amplified the health and safety threats for sanitation workers. Proper risk assessments should be carried out with the consultation of the relevant trade unions to
ensure that sewage workers’ health is protected. The high exposure to dangerous biological
agents is a serious health and safety threat and particular precautions should be put in place to
project sewage workers from the pandemic.
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5) Waste prevention measures are often at odds with the circular economy
Policy proposals, such as the EU’s March 2020 Circular Economy Action Plan, often conflate
waste prevention with recycling. However, the circular economy is supposed to be built on a
waste hierarchy, whereby waste prevention is distinguished from and prioritised to recycling. In
reality, circular economy activities are often at odds with waste prevention because there is profit in waste, as well as in the increased production and consumption that is enabled by circular
economy activities. Yet there is no profit in the avoidance of waste, conversely, it costs national
and local governments to subsidise and carry out waste prevention and re-use activities.

6) A holistic approach to circular waste management has to be based on public
ownership
Often different waste treatment measures compete with each other. For example, Waste-to-Energy (WtE) plants require high investment and thus private providers operating the plants usually require municipalities to commit to continuous waste streams for several decades – often
up to 50 years. Competition between different waste treatments operated by different private
providers results in ineffective waste management and creates a cycle promoting a continuous
need for waste. To prevent this waste cycle a holistic waste management approach is needed.
Public ownership and control are key to ensure that profit is not prioritised over environmental
concerns.
To expand its recycling capacity waste management needs to be swift and effective, as delays
increase contamination and make the waste unrecyclable. Therefore, frequent municipal waste
collection is crucial, which is often at odds with privatisation as the providers aim to reduce costs
by collecting the waste as least often as they can get away with.
A best practice example can be found in Ljubljana, Slovenia, which became the first and only
zero waste capital in Europe. It is a publicly funded and publicly operated waste management
system where waste treatment goes hand in hand with waste avoidance initiatives and a municipal waste collection system that incentivises accurate waste sorting for recycling at home.
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7) Europe’s recycling capacity has to be increased
So far, the EU has exported a large proportion of its recyclable waste, usually to countries with
lower labour and environmental standards. Yet, long shipment periods increase the risk from
contamination making the waste more dangerous for workers and decreasing its recyclability and re-usability. Even before China and then other Asian countries tightened the rules for
importing recyclable waste from 2018 onwards, only 10 per cent of the world’s plastic waste
was recycled. The increased waste import restrictions in many Asian countries have further decreased global recycling while at the same time increasing the illegal waste trade.
We cannot simply export our waste problem. Europe needs to invest in more local and regional
recycling plants in order to avoid the long storage periods that increase contamination. These
plants need to be built and operated with the health and safety of workers in mind.

8) Creating a circular economy is a trade union issue
The move to a circular economy should be negotiated with trade unions to guarantee that the
health and safety of workers are protected. To that end, trade union safety representatives can
be elected to check if health and safety regulations are followed and if working conditions are
adequate.
Trade unions have a role to play in forging alliances between formal and informal workers that
result in better and safer working conditions for all waste workers while expanding circular
economy activities. In Paris, France a support system has been developed between the public
authority, formal workers and informal waste recyclers.
Automation processes have the potential to create safer work environments for workers but
changes to work should be negotiated with trade unions to ensure that automation does not
penalise ‘unskilled’ workers and may need to involve wider changes to the organisation of work.
In many European country’s workers have the right to stop working if their health and safety is
in danger. For example, in the UK section 44 of the 1996 Employment Rights Act gives workers
the right to walk out of their workplace if they reasonably believe that their health and safety is
at serious and imminent danger.2 As the coronavirus spreads more and more workers across the
world have taken action on health and safety grounds.
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1. Introduction
The circular economy proposes a shift in our economic thinking and practices that could radically alter the way production and consumption is organised. Waste is no longer seen as something
we need to get rid of but as a resource.
School children across the globe have highlighted that we are facing a climate emergency.
Our current global economic system is unsustainable: continuous economic growth and thus
endless consumption means ever-increasing waste. Waste that is buried, dumped out at sea or
turned into ash pollutes the environment and creates the need for the extraction of further raw
materials. The circular economy promises to overcome that by moving away from a throw-away
culture to a sustainable economy that moves from a linear (extract, make, dispose) to a circular economy (recycle, reuse, remake, share) (see Figure 1). Yet, to efficiently address the waste
crisis, waste prevention rather than just waste re-use is needed and that can only be achieved
if production and consumption levels go down. In other words, a complete re-thinking of our
economy and in particular a shift away from the economic growth model is required.

FIGURE 1: The linear economy and the circular economy
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Creating a circular economy would not only save precious resources and energy, inevitably it
has implications for workers.3 A circular economy can only truly be sustainable if the health and
safety of the workers involved in it are prioritised. Expanding recycling, repair and reuse activities are key for the transition towards a circular economy, however, some of these are high-risk
jobs. Threatening the health and safety of the workers that make resources re-usable can not
only have devastating consequences for the individual, but it can expose our whole society to
health and safety risks. In order to reach the full circular potential of our economy we need
to understand how to ensure safe working conditions for those who make it work. Yet, as the
World Health Organisation (WHO) has pointed out, to date there has been little research done
on the health impacts of a transition to a circular economy – especially in relation to chemicals,
water reuse, electrical and electronic waste, and distributional effects.4 When health and safety
aspects are considered in reports and policy documents on the circular economy they usually
concern only product users.5 Shockingly little attention has been paid to the health and safety
of the workers that operate the circular economy. Consequently, there is a potential danger that
circular economy policies and practices are developed without risk assessments that take workers’ health into account.6
In the time of the Covid-19 pandemic that clearly demonstrated our society’s dependency on
essential workers, the words of Martin Luther King, addressing the sanitation workers on strike
on 18 March 1968 in Memphis just two weeks before his assassination seem truer than ever:
“One day, our society will come to respect the sanitation worker if it is to survive, for the
person who picks up our garbage, in the final analysis, is as significant as the physician, for
if he doesn’t do his job, diseases are rampant. All labour has dignity.”7
This report, which has been commissioned by the European Public Service Union (EPSU), aims to
make a contribution to address this research gap by:
· providing an overview of the circular economy policies and legislations in Europe and
their (lack of) engagement with workers’ health and safety;
· identifying the main health and safety risks for workers operating circular waste and
wastewater management systems;
· outlining the main global health and safety concerns that need to be considered when
further implementing circular economy systems; and
· setting out policy recommendations to facilitate good and safe jobs in the circular economy.
The report follows a report from 2018, Waste Management in Europe. Good Jobs in the Circular
Economy?, which was also commissioned by EPSU. That report looked at employment and employment trends in the circular economy with a particular focus on waste management. The
report identified a research gap on the working conditions of those employed in the waste management sector and the wider circular economy.
The structure of this report is as follows: this introduction is followed by a brief explanation
about the methodology and section three provides an overview of the circular economy in general. Section four then engages specifically with the waste and wastewater management sector,
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which according to the European Commission is the ‘building block of the circular economy’.
Section five widens the lens by taking a global view of the circular economy, which has significant implications for workers and product users in Europe. The fate of waste and, indeed, how
much of a discarded object is reusable is already decided in the design phase of the product. A
lot of health and safety risks for workers, especially when dealing with hazardous waste, can be
prevented by adequate product design. This section also highlights that the introduction of the
circular economy in Europe has only been possible by exporting large proportions of waste to
other countries, usually with lower environmental standards and weaker worker protection. In
the final section the report outlines what needs to be considered in the transition to a circular
economy based on decent and safe employment conditions for workers operating it. The report
concludes by highlighting key findings and setting out policy recommendations.

15

16

2. Methodology
Original information and materials were collected through an indicative survey with health and
safety representatives of EPSU affiliated trade unions in five EU countries, namely Norway, Bulgaria, Netherlands, Germany and Spain. The aim of the survey is to complement desk research
and ensure that the voices of workers in the circular economy and their unions are reflected in
the final report. The responses were used to guide the desk research. The main indications from
the survey were that most waste workers seem to be very aware that their jobs regularly put
their health and safety at risk. The exposure to hazardous substances and physical stress were
identified as key health and safety concerns. For some employees of private waste companies,
mental stress and chronic understaffing also were of great concern. Following on from the survey and initial desk research, there are testimonies from workers in Poland, Czech Republic, and
Norway.
The report also draws on existing reports by Vera Weghmann, Waste Management in Europe.
Good Jobs in the Circular Economy?, commissioned by EPSU; a jointly written report with Sandra Van Niekerk, on waste management in Africa and Arab countries commissioned by Public
Services International (PSI) and a guide on remunicipalisation for workers and trade unions also
commissioned by PSI.

Please click on the following link to read the above report:

https://bit.ly/3aYeyKB

https://bit.ly/31ArsLX
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3. The circular economy
A transition to a circular economy means a radical alteration in the logic of business from a
producer as well as from a consumer perspective. The circular economy aims to fundamentally change how we think about waste: treating it as a resource rather than something we just
want to get rid of. The ambition is to maintain products, materials and resources for as long as
possible by keeping them in the product cycle thus minimising the generation of waste. The
idea is that the more that is re-used and the less that is discarded, then fewer raw materials will
need to the extracted.8 The concept promises to keep production and consumption up while
being resource efficient and consuming and producing within the means of the planet. In other words, it is a new green-growth strategy that is in line with, rather than departs from, the
logic of growth-driven, ever-expanding capitalism.9 However, sustainable growth is a contradiction in itself. Waste is an inherent and inevitable feature of capitalist economies.10 In order
to produce and consume within the means of our planet, production and consumption, and
thus waste, need to be reduced and not increased As such, rather than thinking how creating
a circular economy offers new opportunities for capitalist expansion, bold policies are needed that diverge from the economic growth model and place sustainability and well-being its
centre.
Not only policy makers but also the world’s leading multinational companies appear enthusiastic about the circular economy. In our previous report, Waste Management in Europe. Good Jobs
in the Circular Economy?, we showed that companies and business leaders have lobbied hard for
the circular economy on national and international platforms. For example, at the World Economic Forum (WEF) in Davos, an annual event where international corporations and consultants
meet with governments and international organisations to develop and promote economic policy recommendations, the circular economy became a flagship policy. These lobby activities
come as no surprise when considering the huge business opportunities that stem from circular
economy systems. The circular economy is an opportunity for companies to reinforce their market position. Research on this matter has shown how companies, such as Apple, brand itself as
ethical and environmentally responsible and become certified circular companies, so that the
consumer enjoys a guilt-free shopping experience. People are thus encouraged to permanently
consume more and get the latest products on the market.11 As such the circular economy is a
“carrot” approach to stimulating consumption based on the illusion that zero-waste is possible. It goes hand-in-hand with another – more “stick” like – consumption boosting strategy of
planned obsolescence, which means to purposefully design products with a short life span to
ensure people buy new products frequently.12 For example, electronic companies such as Apple
and Samsung became known for deliberately engineering the artificial lifetime of products to
boost consumption.13 14
In the waste management sector – the pillar of the circular economy – its profitability becomes
particularly evident. Treating waste as a resource means that companies can profit twice from
the same material: disposing of it and selling it as a resource to producers. There is increasing competition over the value of waste at local, national and international level. With a rising
awareness about the finiteness of raw materials and the many problems with extractivism – the
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extraction of more and more raw materials to feed into the world economy – the struggle over
resources has found a new realm: the scramble for waste.
The marketing potential of the circular economy becomes clearly visible in the branding of Suez,
one of biggest waste and wastewater management companies in Europe. Suez markets itself
as “a leader in the circular economy”.15 Branding themselves as environmentally friendly might
also be part of the private sector’s fightback against the trend towards remunicipalisation - the
return of privately-operated public services back into public ownership - in waste- and wastewater management in Europe as well as globally (see Box 3).16 In the energy sector in particular,17
but also in waste management, environmental reasons have been decisive in local authorities’
decisions in recent years to insource public services.18
All too often a circular economy approach to waste management is reduced to recycling activities. This becomes especially evident when examining how the circular economy is measured. In
principle, the circular economy is about much more than recycling. In the EU the Circular Economy Strategy defines the role of waste management based on a waste hierarchy, which lists prevention at the top (most preferable), then runs through reuse, recycling, recovery and with disposal at the bottom (least preferable) (see Figure 2). However, the circular economy is currently
solely measured in terms of recycling and resource recovery. In 2017 (the most recent data to
date) the circularity rate, that is the share of material resources used in the EU which came from
recycled products and recovered materials, was 11.2 per cent. There are huge discrepancies in
the circularity rate between different EU member states. In 2017, the Netherlands achieved the
highest circularity rate with almost 30 per cent, followed by France with over 18 per cent and

FIGURE 2: The Waste Hierarchy
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Belgium with over 17 percent. The lowest rate was recorded in Ireland 1.6 per cent, followed by
Portugal and Romania which both achieved less than 2 per cent and Cyprus and Finland which
both managed to achieve just over 2.2 per cent.19
While waste prevention is the highest priority in the waste hierarchy (see Figure 2) on which
the EU’s Circular Economy Strategy is based, it is not included in the measurements – for obvious reasons – it is hard to measure what is not there.20 The same is true for the extension of the
sharing economy (se section 5.4). None of the available indicators can assess the preservation of
functions other than materials and products.21

Policy recommendation: From a circular economy to a fair and
sustainable economy
To produce and consume within the means of our planet we need to be resource efficient, which
means first and foremost a reduction of waste. The best way to prevent waste is to produce and
consume less. Put differently, to manage consumption and production in a way that is socially just, environmentally sustainable and fair on the workers that operate our economy the EU
needs to diverge from an economic model based on growth.

Box 1: A New Circular Economy Action Plan
In March 2020 the European Commission launched A New Circular Economy Action Plan, which became one of the main pillars of the European Green Deal – Europe’s new green growth agenda.
The new Circular Economy Action plan aims to
· make sustainable products the norm in the EU;
· empower consumers and public buyers;
· focus on the sectors that use most resources and where the potential for circularity is high
such as: electronics and ICT; batteries and vehicles; packaging; plastics; textiles; construction and buildings; food; water and nutrients;
· ensure less waste;
· make circularity work for people, regions and cities; and
· lead global efforts on circular economy.22
It is striking that the EU promotes processes that ensure that the resources used are kept in the
EU economy for as long as possible without paying any attention to the workers who operate
the circular economy. The new EU Circular Economy Action Plan only mentions workers once and
that is in conjunction with the expected job creation that is assumed to be facilitated by a transition towards a circular economy if the workers acquire the skills that are needed.23 The health and
safety risks for workers face are not considered at all in the EU’s circular economy policies. However, to enable the transition towards the circular economy the EU’s polices need to go beyond
speculation about the quantity of jobs and start to look into the quality of the jobs.
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4. Waste and wastewater
management in Europe
4.1 Increasing amounts of waste
Waste in Europe is increasing in terms of both the overall quantity and the amount of waste
generated on average per person.24 In 2016, the total waste generated in the EU amounted to
2,538 million tonnes. This is a more than three per cent increase between 2010 and 2016.25 This
increase is important to keep in mind as often articles on waste in Europe only talk about municipal waste, which is the waste generated on a household level. The amount of municipal waste
has been steadily falling – which is good news – but one should not forget that it only accounts
for around 8 per cent of total waste (see Figure 3). Most waste is generated in construction,
which contributed over 36 per cent of total waste in 2016, followed by mining and quarrying
representing over a quarter. Manufacturing contributes 10 per cent of total waste while waste
and water services contribute 10 per cent (see Figure 3).

FIGURE 3: Generation of waste, excluding major mineral wastes, EU
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Waste generated from waste and water management activities is increasing fast – by 56 per
cent between 2010 and 2016 (almost 82 million tonnes).26 This is mostly related to more complex waste management methods and thus the increase of secondary waste that is produced
through recycling and energy-recovery activities.27 Its significance becomes most evident when
looking at the data on overall waste generated, excluding major mineral wastes (see Figure
4). Total waste consists of about 65 per cent of mineral waste, which is treated by the EU as a
separate waste management sector due to its large potential for material use.28 The exponential rise in waste becomes even more obvious when looking at the waste data excluding major
mineral waste – it increased by over 5 per cent between 2010 and 2016.29 The significant rise of
waste from waste clearly demonstrates that zero-waste is an illusion. A circular economy never
means a 100 per cent re-use.

FIGURE 4: Generation of waste excluding major mineral wastes, EU
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4.2 Health and safety aspects in waste and wastewater management
Workers in waste management are very aware of the risks they are exposed to. This is reflected
in the data from the European Working Conditions Survey (EWCS) 2010. The survey found that
almost 37 per cent of waste workers agree with the statement ‘my health and safety is at risk
because of my work’ and almost 34 per cent feel that their health is negatively affected by their
work. This is a higher percentage than for all other sectors and it is even higher than in the industry sector.
The most recent European Working Conditions Survey (EWCS) from 2017 does not deal specifically with waste management, but it warns in particular about a growing risk of workers being
exposed to biological and chemical risks, for example by handling or being in direct contact
with materials which could be infectious, such as waste.30 A systematic review of the published
literature on hazards to health, biological effects and occupational illnesses for workers in the
waste and recycling sector in the UK found that the main risks were heavy manual handling and
exposure to bio-aerosols (airborne particles that contribute in indoor air pollution), heavy metals and organic pollutants.31 Over recent years we have also seen an increase of fatal accidents
in waste and wastewater management in Europe. Between 2010 and 2017, the number of cases
increased by over seven per cent in water supply; sewerage, waste management and remediation activities.32
In Europe, the European Framework Directive on Safety and Health at Work guarantees minimum safety and health requirements for all workers (see Box 2). Yet there is a severe lack of
research on the health and safety risks in waste management. This knowledge gap not only creates a barrier to ensuring that the Directive on Safety and Health at Work is properly enforced.
To protect workers and create safe working conditions for these essential services, it is crucial to
gain a clearer picture of the main health and safety risks, so that risk assessments can be carried
out accordingly.
Research to date shows that waste collection, waste sorting and recycling activities pose risks of
infection from blood-borne viruses as workers are exposed to sharp objects, for example, needles, glass and metal tins. Another key risk originates from biological agents. Between 2015 and
2017, the European Agency for Safety and Health at Work (EU-OSHA) carried out research to address the lack of knowledge and awareness of exposure to biological agents. The research found
that people in the waste management and wastewater treatment sectors are at a high risk of
exposure to biological agents (see Table 1). Moreover, the data from the EWCS 2010 shows that
the exposure is very high. For example, nine per cent of the workers in waste management state
that they are exposed to smoke, fumes and dust ‘all the time’ (see Graph 9). A sector-wide analysis including empirical and statistical data would be needed to fully grasp the health and safety
risks in waste management and thus to enable a sustainable transition to a circular economy
that takes account of the workers who operate it. While this report cannot fill this research gap,
the following sections will outline the main health and safety risks for various waste streams as
well as for different waste treatment methods. Where possible, policy recommendations are
outlined.
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TABLE 1: Biological agents and related diseases in the waste management sector

BIOLOGICAL AGENT

TYPE OF
BIOLOGICAL AGENT

OCCUPATION

HEALTH EFFECT

Actinomycetes

Bacteria

Composting site worker

Actinomycosis

Acinetobacter

Bacteria

Waste worker

-

Brucella spp.

Bacteria

Waste worker

Brucellosis

Campylobacter

Bacteria

Waste worker

Campylobacter infection

Escherichia coli

Bacteria

Waste worker

Colibacteriosis

Legionella spp.

Bacteria

Biological treatment plant
worker, Waste worker,
Wastewater treatment
worker

Legionellosis

Mycobacterium

Bacteria

Waste worker

Tuberculosis

Salmonella

Bacteria

Waste worker

Salmonellosis

Staphylococcus

Bacteria

Waste worker

-

Treponema pallidum

Bacteria

Waste worker

Syphilis

Aspergillus

Fungi

Waste worker

Mycotic keratitis (cornea
infection)

Cryptococcus

Fungi

Waste worker

Cryptococcosis

Indoor moulds, fungi
(mixture)

Fungi (mixture)

Waste worker

Sick building syndrome,
asthma, upper respiratory
diseases, infections,
coughs, headaches and
flu-like symptoms, allergic
diseases, and irritation of
the nose, throat, eyes and
skin

Geotrichum

Fungi

Waste worker
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Box 2: The OSH Framework Directive
The European Framework Directive on Safety and Health at Work (Directive 89/391 EEC) adopted in 1989 guarantees minimum safety and health requirements throughout Europe. It applies
to all sectors of activity, both public and private.
The OSH directive sets out principles concerning
· the prevention of risks,
· the protection of safety and health,
· the assessment of risks,
· the elimination of risks and accident factors,
· the informing, consultation and balanced participation and training of workers and their
representatives.
Since 1992 the OSH directive became national law in the EU. On the basis of this “Framework
Directive” more specific directives were adopted.

Policy recommendation:
The severe lack of research on the health and safety risks in waste management needs to be
addressed so that policies can be formulated that ensure decent and save working conditions
for the workers that operate the circular economy.

4.3 Different types of waste and health and safety
4.3.1 Construction and demolition waste (CDW)
Construction and demolition waste (CDW) is waste that occurs from the construction or demolition of buildings and infrastructure as well as road planning and maintenance. The exact definition of CDW varies between different EU member states and hence an exact comparison is
very difficult. Yet what is clear is that CDW amounts to by far the biggest waste stream in the
EU by weight. Around one third of the total waste generated in the EU stems from construction
and demolition. This amounts to over 800 million tonnes per year. CDW consists of numerous
materials, including concrete, bricks, gypsum, wood, glass, metals, plastic, solvents, asbestos
and excavated soil. The circular economy potential in this sector is very high, since some of its
components have a high resource value.34 The 2008 Waste Framework Directive set a 70 per
cent target for re-use, recycling and other material recovery for this sector by 2020.35 However,
the actual recycling and recovery rates vary greatly between member states, with some managing to recycle and re-use over 90 per cent while others only achieve 10 per cent (See Figure 5).
Recycling in the CDW stream is especially important because, if not separated at source, CDW
can contain hazardous waste, the combination of which can pose particular risks to the envi-
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ronment and can hamper recycling. Common hazardous materials found in CDW are, among
others, tar, radioactive waste, lead and electrical components containing mercury.36
The EU aims to make particular progress in the recycling and re-use of this waste stream. In
order to be recyclable CDW materials need to be separated and treated,37 yet EU plans do not
even mention the workers carrying out these important tasks, let alone consider their health
and safety.38 A recent (2018) study commissioned by the European Commission which aims to
foster the development of the necessary CDW recycling infrastructure pays no attention at all
to workers’ health and safety.39 This suggests that when elaborating the business case for new
CDW recycling facilities the EU completely disregards the role and needs of workers.
However, in a previous report from 2016,40 the European Commission did outline some non-binding policy guidelines to ensure appropriate health and safety for workers in the CDW sector,
such that:
a) Recycling plants should fulfil all requirements related to environmental, health and
workers’ safety legislation;
b) A pre-demolition audit should be carried out before any renovation or demolition project, to identify reusable and recyclable as well as hazardous waste and to ensure that
the health and safety of workers; and
c) Before the waste is transported it should be verified if it is hazardous or not in order to
provide appropriate transport that protects workers’ health and safety.
However, the policy document says nothing about the excessive dust in CDW recycling plants
which is a real health and safety concern that needs to be taken seriously.41

H&S alert: CDW workers risk exposure to hazardous materials, such as tar, radioactive waste,
lead and electrical components containing mercury.

H&S alert: excessive dust in CDW recycling plants is a real health and safety concern for workers.

Policy recommendation:
To protect the workers that carry out the vital but risky task of CDW recycling, it is important
that the voluntary policy commitments outlined in the EU’s Construction and Demolition Waste
Management Protocol become binding.
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Policy recommendation:
Proper risk assessments should be carried out and the relevant trade unions consulted to ensure
that the EU increases its CDW recycling capacity in a way that protects workers and the environment.

FIGURE 5: Construction and demolition waste across EU member states in 2011
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4.3.2 Solid Municipal Waste
In Europe, each person produces nearly half a tonne of municipal waste per year on average. Put
differently, every week more than 20 kg of municipal waste is generated per household.42 While
this is still a lot, the encouraging news is that between 2005 and 2016 the average amount of
municipal waste per person in the EU declined by 7 per cent. However, there are huge discrepancies between EU member states. For example, while municipal waste per capita decreased
in Bulgaria, Spain, Hungary, Romania and the Netherlands, it increased in Denmark, Germany,
Greece, Malta and the Czech Republic.43 More recently, due to the current Covid-19 pandemic,
municipal waste has increased significantly. For example, in the UK households are estimated to
have produced around 20 per cent more waste during the lockdown.44 While this might only be
a temporary change it could also be that the figures could be affected if more people continue
to work from home.
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Currently 47 per cent of the EU’s municipal waste is recycled.45 This trend is going up, while the
use of landfill is decreasing (see Figure 6). And the EU has set an even more ambitious target
of all member states recycling 65 per cent of municipal waste by 2035. However, not all EU
countries are on track to achieve the 2020 target of recycling 50 per cent of municipal waste
with Bulgaria, Croatia, Cyprus, Estonia, Finland, Greece, Hungary, Latvia, Malta, Poland, Portugal,
Romania, Slovakia and Spain being unlikely to meet this target in 2020.
There is an increasing health and safety concern for the workers handling the collection and
separation of (organic) waste in households. The conditions of storage are generally optimal
for the growth of microorganisms. Frequent and reliable waste collection is essential as prolonged storage time for municipal waste means that microorganisms have more time to grow.
With increasing urbanisation household waste is often stored in larger plastic containers and the
waste collection is less frequent. In several EU countries, such as the Netherlands, the separation
of recyclable household waste takes place at home. The divided waste is then either collected
from the homes on a less regular basis or it is taken to central waste storage facilities. By slowing
down the process of recycling collection the likelihood of contamination is increasing.46
In our previous report, Waste Management in Europe. Good Jobs in the Circular Economy?, we
showed that municipal waste collection in Europe is split between private and public providers.
However, in recent years there has been a trend towards public ownership. In fact, municipal
waste collection is one of the most commonly insourced public services, in part because the
contract length is usually much shorter than with, for example water provision, which increases
the opportunities to remunicipalise when the contract expires. Often cost savings have been the
main motivation behind the insourcing of this public service (see Box 3).47
Remunicipalisation offers a real opportunity to increase the health and safety conditions for
waste workers. For example, in Norway, after various municipalities remunicipalised their services a waste workers reported:
“Now that several Norwegian municipalities have taken waste collection back in-house, or
organized it through their inter-municipal companies, there are positive effects to observe
regarding health and safety…. Better control of waste services goes hand in hand with
better working conditions for the workers…. Less strain, fewer overtime hours and less
sickness absence resulting from better working conditions. Also, there is an increased interest among the workers in getting organized in a union, in order to improve both wage
and working conditions. There were fewer organized workers in the private companies.”48
Vidar Edsberg, waste-collection worker and wenior shop steward, Fagforbundet i Sirkula
A health and safety representative of the trade union Fagforbundet in Oslo also points out that
the direct, in-house control and management of the waste service enabled the municipalities to
quickly and efficiently respond to the Covid-19 pandemic.49
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FIGURE 6: Methods for municipal waste treatment in the EU (kg per capita)
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Box 3: Remunicipalisation
‘Remunicipalisation’ is the return of public services from private control and/or ownership in
any form to full public ownership, management and democratic control. Remunicipalisation
means that municipalities and regional governments take back privately owned and/or managed services that are commissioned, under concession or funded by public bodies. The term
thus emphasises the “sub-national” dimension of bringing public services back into public ownership in territories and communities.
At times, remunicipalisation is also used to describe the process whereby local or regional governments have established new municipal companies within liberalised public service markets
to make a particular public service available, better or cheaper. In these instances the term ‘municipalisation’ would actually more appropriate.50
Examples of the remunicipalisation of waste collection in Norway51 and Germany52 showed that
by taking the waste collection back in house the municipalities saved costs while at least maintaining the same quality of the service and that workers benefited through better working conditions and higher wages.
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H&S alert: Long storage periods due to infrequent waste collection increase the risk of workers
being in contact with contaminated waste.

H&S alert: Studies across the world have highlighted that waste collection workers are facing
higher risks of accidents, such as being struck by moving vehicles, and musculoskeletal injuries
than the general working population. Musculoskeletal injuries mainly affect the hands, arms,
back or shoulders. Research also suggests that that the use of two- or four-wheeled containers
instead of sacks had given rise to more shoulder and arm injuries but fewer back injuries.53

Policy recommendation:
By remunicipalising waste collection services local authorities can not only save money but also
better ensure that the health and safety of these essential workers is looked after and that they
are fairly remunerated.

4.3.3 Wastewater
There is an increasing demand for water-reuse activities, due to the pressures of urbanisation
and scarcity of water supply. Treated wastewater can be an alternative source of water especially useful in the agriculture and food sectors while sewage sludge can be used as a fertilizer54. In
Europe, around 1 billion cubic metres of urban wastewater are treated and re-used every year.
Yet, there is the potential to re-use six times as much. What is problematic for the extension of
these activities is that the EU has no common environmental or health standards for water reuse
in contact with food.55 Some EU countries, such as Spain, have independently implemented regulatory standards.56 However, because of the Covid-19 pandemic more sewage sludge is now
being incinerated as less can be used for agricultural recovery.57 The EU’s new Circular Economy
Action Plan aims to facilitate more circular economy approaches to water reuse in agriculture.
Throughout the world the use of wastewater in agriculture is a common practice, but research
has also shown that it can lead to serious illnesses such as diarrhoea, skin infection, parasitic infection and bacterial infection.58 Consequently, careful attention needs to be paid to the health
and safety of workers and consumers in the usage of wastewater.
There is some data that indicates that the life expectancy of sanitation workers is considerably
lower than that of the wider population59 due to the high-risk nature of the job. There is the risk
of high exposure to biological agents and related health problems (see Table 1 in section 4.2).60
According to a 2011 study workers in wastewater treatment plants are likely to contract diseases as a result of exposure to biological agents within one year if they were not already immune
or suitably protected. This is because microorganisms can be transmitted in the ambient air in
wastewater droplets which are generated during the treatment of sewage.61 This is a particular
health concern in light of the Covid-19 pandemic. While, at the time of writing, the exact danger
is still unclear, it is suspected that the Covid-19 virus could also be spread in wastewater.62 As
such, proper protection for workers must be guaranteed. For instance, the CGT union in France
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has called for sewage workers to be given adequate personal protective equipment (PPE) and
that the government carries out epidemiological studies on the air they inhale.63
“The absence of research on Covid-19 in wastewater is in no way reassuring for us sewage workers, especially since we know that studies confirm that it is found in the stools
of affected people. For the CGT union, the precautionary principle must prevail and it is
therefore necessary to increase safety and security levels for all.”64
Didier Dumont, National coordinator for Water and Sanitation services at CGT and an employee of SIAAP, the public sanitation utility of Ile-de-France.
The dangerous nature of sewage work makes it particularly important that safety legislation is
followed (see Box 2) and trade unions can play a crucial role in enforcement. For example, in
Poland it is common practice that trade unions elect health and safety representatives, so-called
social labour inspectors, who check if health and safety regulations are followed and if working
conditions are adequate. Consequently, publicly operated wastewater companies, where there
is trade union representation, are by and large believed to comply with the health and safety
regulations. Conversely, in smaller private companies, where there is usually no trade union
representation, health and safety regulations are often ignored.65

H&S alert: The high exposure to dangerous biological agents is a particular health and safety
threat for sewage workers. The Covid-19 pandemic has amplified the health and safety threats
for sanitation workers.

Policy recommendation:
Proper risk assessments should be carried out in consultation with the relevant trade unions to
ensure that the sewage workers’ health is protected, in particular in regard to the recent Covid-19 outbreak.

4.3.4 E-waste
Waste of electronic and electrical equipment (WEEE) is one of the fastest growing waste streams
in the EU. It is increasing by around 2 per cent every year and is expected to grow to more than
12 million tonnes this year.66 However, it is estimated that less than 40 per cent of the e-waste in
the EU is currently recycled.67 The health and safety risks of the WEEE are significant as it contains
a complex mixture of materials that include hazardous content. The circular economy becomes
especially relevant with WEEE as electronics require scarce and expensive resources, for example 10 per cent of the gold worldwide is used for electronic production.68
As electronic waste is classified as hazardous waste by the EU due to toxic parts containing substances such as mercury, lead and flame retardants, exports of WEEE to non-OECD and non-EU
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countries are illegal. However, according to a study from the United Nations University up to
90 per cent of the world’s e-waste was illegally traded or dumped. The United Nations Environmental Programme (UNEP) warned that thousands of tonnes of e-waste are falsely declared as
second-hand goods and, in this way, exported from the global North to the global South, in
particular to Africa and Asia.69 Another recent study traced the illegal shipment of WEEE from
the EU to Nigeria, Ghana, Hong Kong, Pakistan, Tanzania and Thailand. It is estimated that every
year 352,474 metric tonnes of e-waste are exported from EU countries to countries of the global
South, were labour costs are low and health and safety regulations are weak and/or lack enforcement.70
Two pieces of legislation are most relevant in regard to the safe handling of WEEE in the EU,
namely the Directive on waste electrical and electronic equipment (WEEE Directive) and the Directive on the restriction of the use of certain hazardous substances in electrical and electronic
equipment (RoHS Directive). Measures on the improved handling of WEEE are also set out in
the new Circular Economy Action Plan with the European Commission announcing that it will
present a ‘Circular Electronics Initiative’. Among other aspects this initiative aims to improve
the collection and treatment of electronic waste and considers the introduction of an EU-wide
scheme to return or sell back old mobile phones, tablets and chargers.71 As with other circular economy measures the EU again overlooks the role of workers that are dealing with WEEE.
Re-using electronic devises is particularly dependent on manual labour that puts the health and
safety of workers at risk. Hence, if the EU wants to expand recycling and re-use activities special
attention needs to be paid to workers’ health and safety.
It is important that policies and legislation that address the safe re-use, recycling and disposal of
WEEE not only consider the workers in the formal economy but also address health and safety issues in the informal sector. Within Europe there is a whole shadow circular economy around the
re-use of e-waste. Often marginalised groups, in particular Roma or Sinti, are engaged in these
informal circular economy activities.72 It is an intra-EU trade system, where waste is collected in
Western EU countries with “higher developed” waste management and transported to Eastern
EU countries with less developed waste management systems. For example, the trade between
Austria and Hungary consists of around 70,000 tones that are annually transported to Hungary
where the items are sold at flea markets. Common waste items that are shipped include not only
electronics but also re-usable products like furniture, sporting equipment or clothes.73

H&S alert: Re-pairing and re-using electronic devises is particularly dependent on manual labour. Repair and recycling of electronic products exposes workers to toxic and radioactive materials contained in electronic waste. If the EU wants to expand recycling and re-use activities
special attention needs to be paid to workers’ health and safety.74

H&S alert: Research has also shown that children of metal or battery recycling workers have
raised blood lead from dust carried home on their parents’ clothing.75 This highlights the importance of appropriate personal protective equipment (PPE) for workers even further and the right
to adequate PPPE should also be extended to the informal economy.
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Policy recommendation:
To expand recycling and re-use activities of WEEE special attention needs to be paid to the health
and safety of all workers – whether they work in the formal or informal economy or abroad.

4.4 Waste treatment
4.4.1 Landfill
While the rate of municipal waste that is disposed of by landfill in EEA countries fell from 49 per
cent in 2004 to 34 per cent in 2014,76 175 million tonnes of waste still end up in landfill every year
(without including mineral waste)77 It is estimated that there are more than 500,000 landfill sites
in Europe.78 Landfill and incineration are at the bottom of the waste hierarchy (see section 3.1)
and thus should be limited to the necessary minimum. In Europe the Directive 1999/31/EC on
the landfill of waste regulates what type of waste can be sent to landfill sites. Article V of Directive 1999/31/EC on the landfilling of waste was amended by Directive (EU) 2018/850 to include
the following targets:79
• By 2035, the amount of municipal waste sent to landfill sites should be reduced to 10 per
cent or less of the total amount of municipal waste generated (by weight);
• By 2030, waste that is suitable for recycling or other material or energy recovery should
not be disposed of in landfill sites;
• Separately collected waste should not be accepted in landfill sites.
A report commissioned by the European Commission suggested that landfill taxes could be
used to prevent landfilling being the cheapest method of waste management and thus force EU
countries to change to alternative treatment methods.80
Little research has been done on the working conditions and health and safety of workers operating landfill sites. One study of workers in Eastern Europe found that common health and
safety risks at landfills are associated with hazardous emissions, dust, smoke, flies, odour, heat
and cold. Moreover, long working hours that can affect workers’ ability to handle machinery.81
The study concludes by pointing out that:
‘The poor employers’ awareness of the complexity and benefits that the proper implementation of occupational safety and health brings, represents the biggest problem at
landfills and utility companies.’82

H&S alert: Attention needs to be paid to long working hours at landfills. Exhaustion of workers
is particularly dangerous if they work with heavy machinery. Decent pay is crucial to avoid that
workers are forced to take on excessive overtime to make ends meet.
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H&S alert: While there is a huge research gap concerning the health and safety of workers operating landfill sites, two cross-sectional studies from the USA reported that workers suffered from
dermatological, respiratory, throat and gastro-intestinal symptoms. The main identified hazards
were exposure to dust, metal particulates, bio-aerosols to include endotoxins, asbestos fibres
and truck exhaust emissions.83

FIGURE 7: Amounts and share of waste deposited on landfills, by type of waste
category in EU-28 + Iceland, Norway and Serbia
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FIGURE 8: Municipal waste landfill rates in Europe
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4.4.2 Waste-to-Energy
Waste-to-Energy (WtE), a process that generates energy in the form of electricity, heat or fuels
from both organic and inorganic waste, is a fast-increasing trend worldwide. Over 1,700 WtE
plants already exist globally with another 200 under construction that will be operational between 2020 and 2023.

Waste-to-energy in Europe
COUNTRY

NUMBER OF SITES

ANNUAL AMOUNT (M TONNES)

Germany

121

26

France

126

14

UK

46

10

Sweden

34

6

Switzerland

30

4

Austria

65

4

Burning waste with incinerators to generate energy is a profitable business opportunity. According to the United Nations Environmental Programme (UNEP) the worldwide WtE market
had a value of $9.1 billion in 2016 and is expected to increase to over $25 billion by 2025. Conservatively estimated, the WTE market is growing by 5.5 per cent annually (See Figure 9).

FIGURE 9: Growth in global investment in WtE
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While WtE is often promoted as an environmentally friendly alternative to landfilling, it often ends up discouraging waste prevention as well as recycling.84 Incinerators are expensive
to build and to maintain. Due to the high investment costs, municipalities usually sign longterm contracts with private incinerator providers. For companies to recover the investment and
to make a profit they need a guaranteed stream of waste.85 Large-scale incinerators demand
about 100,000 tonnes of municipal solid waste a year.86 As such contracts with private providers often bind municipalities to deliver a minimum quantity of waste or to pay compensation
fees in case this does not happen. This kind of arrangement tends to discourage recycling and
waste prevention policies.87 For example, the municipal authority in Dublin, Ireland signed a 45year contract with the private company Covanta - a US-based company which also operates 41
plants around the world. Dublin committed itself to deliver 600,000 tonnes of waste every year.
The construction of the plant cost around $1 billion. The plant is generating enough electricity
for 100,000 homes and created 100 jobs (and another 1,000 during its construction). However,
within the first months of operation severe health and safety issues arose: 11 people were hospitalised following a lime leak; then business had to close as a result of a “plague of flies” coming
from the plant.88
It can be very hard for municipalities to end these long contracts with private providers, even
when severe problems occur and/or when the contracts no longer meet the city’s need. For
example, in Sheffield, UK the council voted in January 2017 for an early end to the city’s 35-year
with Veolia for household waste collection and the operation of an WtE plant, agreed in 2001
and due to expire in 2036.89 Previously, the waste workers through their trade union, the GMB,
had revealed that Veolia had been diverting recyclable household waste to its WtE incinerator.
This increased pollution had prevented Sheffield from meeting its recycling targets and also
meant that workers missed out on the bonuses they would have received if recycling targets
had been met. However, threats of a very high compensation claim by Veolia prevented the
municipality from taking back the service into public ownership.90
As such the UNEP warns that as large scale investment projects WtE can create a lock-in effect,
since they require a certain amount of waste to run consequently hindering waste prevention.91
This is particularly problematic, as several studies have shown that thermal WtE plants burn
mostly recyclable or compostable waste.92 In Sweden this problem became obvious. Due to successful waste reduction efforts Sweden now needs to import waste in order to run its WtE incinerators. In 2014 Sweden imported 1.1 million tonnes of waste for energy recovery.93
As such WtE should be considered as the best of the worst options. While it can reduce the
volume of waste entering landfills by 75-90 per cent and is thus the preferable waste treatment
method compared to landfilling and open burning it still produces waste and in particular residues that are hazardous and that put workers and the environment at risk. As such, the EU has
recently advised member states to reduce WtE as it sees it as a barrier to achieving higher recycling rates.94
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Box 4: Ljubljana – Europe’s most circular capital
A positive example of an integrated and holistic waste management system that includes WtE
can be found in Slovenia. Ljubljana is considered to be the first and only zero waste capital in
Europe. Just over a decade ago, Ljubljana’s recycle rates were well below average in the EU – in
2008 it recycled less than 30 per cent of its waste. Slovenia managed to achieve the most significant decreases in the amount of landfilled municipal waste in the EU, cutting it by almost 70 per
cent between 2006 and 2017.95
Its success is based on combining waste prevention, with
an advanced municipal waste
collection system that encourages the separation of waste
and the development of a sophisticated waste treatment
plant, which is considered to
be one of the largest and most
advanced in Europe. Ljubljana
is pioneering publicly operated packaging-free vending
machines for basic households
items and all municipal institutions are required to use toilet
roll that is produced from rePhoto: Luka Dakskobler
cycled milk and juice packaging.96 The Regional Centre for Waste Management (RCERO) treatment plant includes an energy
production facility, but also processes residual waste into recyclable materials and solid fuel. Less
than five per cent of the waste is sent to the integrated landfill at RCERO97 which even turns biowaste into high-quality gardening compost. RCERCO is publicly owned and operated. The necessary investment of EUR 155 million came mainly from the EU Cohesion Fund (EUR 77.6 million,
66 per cent) with the rest from the national government and municipal budgets.98 The example
of Ljubljana shows that when waste management is publicly owned and operated it facilitates
an integrated system were waste prevention can go hand in hand with recycling as well as WtE,
rather than having these three waste management strands competing with each other for profit.

H&S alert: even new waste incineration facilities generate emissions and ash that contain heavy
metals and other hazardous substances. Studies have found that incinerator workers have heavy
metals and other toxins in their blood and urine.99

Policy recommendation:
Holistic waste management systems - where waste treatment goes hand in hand with waste
avoidance initiatives – should be encouraged. The example of Ljubljana illustrates that public
ownership and control is essential for such a holistic waste management system to function well
as it allows the prioritisation of environmental concerns over profit.
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4.4.3 Recycling and Composting
In 2017, the EU recycled around 56 per cent of its waste, accounting for 11 per cent of the EU’s
material resources needs.100
In our previous report, Waste Management in Europe Good Jobs in the Circular Economy, we
highlighted that research in general, and in particular reports on the circular economy have
largely ignored the labour aspect of recycling and if mentioned it was mostly in conjunction
with its assumed job creation potential. In particular, the working conditions in the recycling
sector in Europe have been marginalised in the debate around the circular economy. The few
academic studies that exist on this topic portray a grim picture: workers in recycling factories are
often working more than eight hours a day, with very few breaks. The working conditions are
hard: the environment is very noisy and smelly and the work monotonous. People are working
in a confined space and with the belt running at a high speed. These studies also suggest that
most of the workers in material recovery facilities are migrants, and typically paid the minimum
wage. Even less research has been done on jobs in re-use and repair sector.101
Moreover, in the above mentioned report, we also pointed to the significant contribution of
the informal sector to recycling in Europe but to date it has been completely side-lined in the
European circular economy agenda. This is despite the fact that several studies have shown that
informal recyclers in Europe have kept many tons of waste out of landfills. While its informal
nature also means that there is no official data, initial research suggests that there could be as
many as one million active re-users and recyclers in Europe. Further, there is another hidden
story in Europe’s recycling sector, namely that a large proportion of its recycling is taking place
abroad: In 2015 the EU exported 40 per cent of the plastics collected for recycling in 2015 (see
section 5.2).102
A particular problem is the high amount of food waste in the circular economy with around 126
million tonnes generated annually in the EU.103 The EU Court of Auditors issued a report in 2017
which heavily criticised the European Commission for its failure to contribute to a resource-efficient food supply chain by effectively tackling food waste.104 It is thus good news that the EU
promised to take action on food waste prevention and that the new circular economy action
plan emphasises the EU’s commitment to food waste reduction, as part of its forthcoming EU
Farm-to-Fork Strategy.105 Another issue is that large proportions of food waste and bio-waste
in general are not properly managed. In many European countries bio-waste is sent to landfill
or incinerated rather than composted or digested.106 According to surveys carried out by the
European Compost Network, only around 30 million tonnes of separately collected bio-waste
is composted or digested annually in the EU. There are about 3,500 bio-waste treatment plants
across Europe.107
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H&S alert: the health and safety risks occurring in the recycling sector very much depend on
the material that is being recycled as well as the facilities. For example, recycling and re-use of
plastics involves high levels of water usage and it generates harmful air pollutants and waste
residues.108 Glass recyclers have reported increased nasal and chest symptoms from presumed
exposure to harmful particles. Textile recycling is associated with high exposures to cotton dust
and endotoxin. And when it comes to composting workers are particularly exposed to risks
when the waste is sorted and shredded. Studies showed that Salmonella and Escherichia coli
can be caused by biomass. In wood recycling factories dust in excess of the Workplace Exposure
Limit of 5 mg/m3 were identified as a particular health and safety concern as well as the exposure to airborne micro-organisms, particularly fungi and bacterial endotoxins. Irritant-induced
asthma can be the consequence of these exposures.109

Policy recommendation:
The EU needs to expand its recycling capacity. China’s recent imposition of import restrictions
have significantly reduced the EU’s ability to export recyclable waste, demonstrating that the EU
needs to act urgently on this matter as it can no longer simply export its waste problem.

Policy recommendations:
Too little is known about the working conditions and in particular the health and safety risks
facing informal and formal workers in different recycling activities. More research needs to be
conducted and proper risk assessments should be carried out in consultation with the relevant
trade unions to ensure that the EU increases its recycling capacity in a way that protects workers
and the environment.

4.4.4 Re-use, repair and waste prevention
Waste in the EU is increasing annually (see section 3.2.1). To reduce the amount of waste produced, we need to scale up waste prevention measures with re-use and repair activities at the
core of this process. However, the limited research conducted on waste re-use, in particular in
the electronic waste sector, found that re-use is not profitable without the injection of public
funds.110 Repair work is particularly labour intensive. It is thus striking that studies focusing on
re-use and repair activities in the circular economy completely disregard the workers delivering
such services. For example, a recent study by the European Economic and Social Committee
(EESC), Identifying the impact of the circular economy on the Fast-Moving Consumer Goods
Industry, points to the opportunities to enhance the circular economy of mobile phones by increasing re-use, repair and recycling but does not even mention the workers operating these
services, let alone the health and safety conditions of their jobs.111
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However, studies have shown that for waste prevention to be effective a “paradigmatic change”
is needed that involves less consumption and the political, social and cultural (indeed ideological) transformation prioritising the reduction in waste.112 While waste prevention is the top
priority in the EU’s waste management strategy, there are limited policies and legislation that
address it. This is especially evident in the new Action Plan for the Circular Economy where the
European Commission emphasises the responsibilities of producers as well as consumers, but
mainly looks at the issue of waste prevention through increased recycling. However, waste prevention measures should not be conflated with or used as a synonym for recycling. In line with
the waste hierarchy (see Figure 2) waste prevention and recycling are, and should be treated as,
two different processes (see section 3.1). First and foremost, waste prevention can be achieved
through less consumption and less production. Yet, such an approach stands in stark contradiction to the EU’s growth model (see section 3.1).

Policy recommendations:
Rather than promoting consumption we need to repair, re-distribute and share resources. Several measures can facilitate these trends:
· Extension of the sharing economy (see section 6.4);
· Investing in waste education not only in schools but also in communities. If we really
want to prevent waste this has to involve a change of mind-set. As such, we need an army
of waste-educators and campaigners who will facilitate change in communities now and
in the future;
· Strengthen measures to counter the designed premature obsolescence of products.
While it is a positive sign that the EU announced its aim to take action, proper regulations
need to be put in place that penalise and prosecute companies that do not comply with
these regulations;
· Incentivise companies, through subsidies or tax initiatives, to produce products that last
longer and thus create less waste.
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5. A global circular
economy
5.1 Circularity in the supply chain
The potential for the circularity of products is determined in the design phase and therefore the
creation of a circular supply chain is a global matter. The EC’s commitment to eco-design that
breaks with a “take-make-use- dispose” model should therefore be welcomed. The EU’s new
Circular Economy Action Plan proposes ‘a sustainable product policy legislative initiative’, which
aims to widen the Eco-design Directive (which is currently limited to energy-related products) to
“the broadest possible range of products and make it deliver on circularity”.
This legislation will be framed in line with the EU’s ‘sustainability principles’, which are:
· Improving product durability, reusability, upgradability and reparability, addressing the
presence of hazardous chemicals in products, and increasing their energy and resource
efficiency;
· Increasing recycled content in products, while ensuring their performance and safety;
· Enabling remanufacturing and high-quality recycling;
· Reducing carbon and environmental footprints;
· Restricting single-use and countering premature obsolescence;
· Introducing a ban on the destruction of unsold durable goods;
· Incentivising product-as-a-service or other models where producers keep the ownership
of the product or the responsibility for its performance throughout its lifecycle;
· Mobilising the potential of digitalisation of product information, including solutions such
as digital passports, tagging and watermarks;
· Rewarding products based on their different sustainability performance, including by
linking high performance levels to incentives.113
It is evident that currently the workers on which the circular economy relies are ignored in the
principles that guide the EU’s sustainable product policy legislative initiative. Yet, some health
and safety risks for the workers that operate the circular economy can be prevented in the production stage of the goods that will end in waste. As such, the health and safety of the workers
that dismantle products and make them ready for re-use or for recycling should be integrated
in the design phase of the products. In other worlds, to not only advocate eco-design but also
fair-design. This could, for example be enhanced, by clearly marking hazardous material in the
products and implementing systems for safe dismantling into the product design.
On the consumption side, we see a similar process. The European Commission aims to ‘empower the consumer’. To do so, it seeks a revision of the EU consumer law to include more
transparency for consumers on the making of the product and the availability of repair services,
spare parts and repair manuals. It also aims to set minimum standards for sustainability labels/
logos and for information tools. Again, none of these mechanisms include any reference to the
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workers involved in the production, recycle, reuse or disposal of the products. In line with ethical
trading initiatives consumers should be informed about the workers and the conditions under
which the product came into being including health and safety. In other words, the EU should
not only have an Ecolabel but also a Fairlabel.
An example of integrating fairness as well as environmental concerns into product design is the
Fairphone. The Amsterdam-based company, founded in 2013, produces a mobile phone while
sourcing as many materials as possible in human and environmentally friendly ways. It pays attention to the working conditions of the people who are mining the metals that are used in the
phone, by relying on certified Fairtrade standards.114 The latest addition to the Fairphone range
is made out of over 50 per cent recyclable material.115

Policy recommendations:
The EU sustainability principles need to be improved by including a commitment to protect
workers’ health and safety and to ensure decent working conditions and pay. This means to not
only advocate for eco-design but also for fair design. Similarly, from the consumer side, the EU
should not only have an Ecolabel but also a Fairlabel.

5.2 Waste exports
A key aspect of Europe’s circular economy success has been achieved by exporting waste to
other countries116 – mostly countries with lower labour costs and weaker environmental regulations.117 Up to very recently China was the leading destination for recycling, reuse and disposal
of solid waste from all over the world. In 2016, China imported two-thirds of the global plastic
waste.118 It also imported a significant amount of the world’s scrap paper — 60 percent of the
United States, and more than 70 percent of Europe’s scrap paper were exported to China,119
and so were large proportions of textile waste as well as scrap metal.120 This globalised circular
economy was facilitated by shipping companies offering cheap rates for return-trips for vessels
shipping goods to high-income countries to avoid empty return cargo. Moreover, China and
other South East Asian countries are major manufacturing hubs that could directly re-use some
of the recycled materials.121 For example, out of the over 300 million tons of plastics that are produced annually, 20 per cent are produced in China. It appeared to be an effective functioning
global circular economy system. However, in reality only 10 percent of global plastic waste was
recycled in 2017 with huge amounts of waste ending up in the oceans.122 Plastic waste makes
up 75 per cent of the waste floating in the marine environment, and over two-thirds are not
biodegradable.123
Shipping waste across the globe increases the risk of exposure to dangerous substances for
those workers handling the waste because the conditions of storage are generally optimal for
the growth of harmful bacteria. The waste usually arrives in countries of the global South unsorted and contaminated.124 However, in January 2018 this global circular economy hit a major
barrier: China banned the import of plastic wastes that did not meet the new purity standards as
well as other waste streams to stop soiled and contaminated materials entering the country and
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which were overwhelming processing facilities there.125 Consequently, the plastic waste shipments to China dropped by 99 percent in 2018 compared with 2017.126 Other Southeast Asian
countries tried to pick up the burden (see Figure 13) but were quickly overwhelmed by the rapid
increase of plastic waste and soon after introduced bans to avoid becoming the new dumping
grounds.127
The bans on plastic and other wastes imports had global consequences. In several high- income
countries more plastics ended up in landfill and incinerators.128 As the costs for shipping recyclables increased it became less profitable and in England alone, an additional half-a-million more
tons of plastics and other household garbage were burned in 2019.129 On a more positive note,
China’s waste import ban also incentivised stricter waste avoidance policies across the world.
The EU, for example, stated to restrict the use of micro plastics and single-use plastics.130
However, waste smuggling increased too. Several Asian countries, such as Malaysia, Cambodia and Indonesia reported the increase of illegally imported, contaminated waste.131 132 These
countries started to track down this illegal trade and to send the waste back to the countries of
origin.133 Officially, according to EU law and a global waste agreement, called the Basel Convention, only clean, sorted and recyclable plastic can be exported.134 However, weak controls and
law enforcement means that a lot of contaminated and hard-to-recycle plastic is still shipped
out of Europe and processed in illegal factories predominately in East Asian countries.135 Relaxed
regulations and weak implementation as well as the illegal waste trade exacerbate the health
and safety risks for the workers dealing with the waste and the residents living near to (illegal)
recycling plants and incineration factories. An investigation by Greenpeace in 2018 traced recycling waste from the UK to Malaysia and found that it was treated in illegal recycling factories
that put the health and safety of the residents nearby at risk.136 Yet it is particularly harmful for
the workers who deal with this - illegally and legally traded - dirty, contaminated and toxic waste
every day. Inter-EU smuggled waste also became an issue with illegal plastic incineration taking
place in Poland and a lot of it coming from the UK. In spring 2019 2,452 tons of illegally stored
waste were discovered in Poland, with an estimated value of €1.9 million. Three British waste
disposal companies (that cannot be named for legal reasons) were also investigated by the UK’s
Environment Agency for sending 1,000 tons of waste to Poland as false recyclables.137
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FIGURE 10: Destinations of Europe’s Plastic Waste
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Policy recommendations:
Europe needs to invest in more local and regional recycling plants in order to avoid the long
shipping periods that globe increases contamination and the risk of exposure to dangerous substances for those workers handling the waste. Recycling plants need to be built and operated
with the health and safety of workers in mind.
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6. Safe and good jobs in a
future circular economy?
6.1 More green jobs?
There has been much hype around the job creation potential of the circular economy. A recent
study on the impact of circular economy policies on the labour market commissioned by the
European Commission estimates a net increase of around 700,000 jobs.138 Any such predictions
should be considered with caution due to the economic downturn that is expected following
the Covid-19 pandemic. Yet, if these predictions hold true, most of the job creation is predicted
to occur in the waste management sector (see Figure 11). These calculations are based on the
assumption that re-use and recycling are more labour intensive than disposal. However, the
study does not take account of the fact that a large proportion of recycling and re-use activities

FIGURE 11: Expected circular economy job impacts across the EU28 sectors by 2030
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take place in the informal economy and/or in countries that generally have weaker environmental and labour standards than the EU. Any study of the labour market in the circular economy
should consider these geo-political (where do we deal with waste) and socio-political (who is
dealing with waste) dimensions. Moreover, rather than speculating on the numbers of jobs in
the circular economy studies on labour have to look at the quality of the jobs. The study barely
engages with the health and safety aspects of the workers in the circular economy, apart from
mentioning that the workers should be familiar with existing health and safety legislation. However, to enable a sustainable transition towards a circular economy there needs to be guarantees that the workers who operate it – whether they work in the formal or informal economy and
inside or outside Europe – are protected. As such policy documents and future research should
not only consider the job potential of the circular economy but also the nature of these jobs.

6.2 Automation for safety?
In light of the global Covid-19 pandemic there have been increased calls for automation, as
companies want to pandemic-proof their activities. Arguably automation can generally help to
improve workers’ health and safety in waste processing. Automated processes can be used especially in green and organic waste plants to separate workers from waste and thus reduce their
exposure to biological agents.139 Moreover, machines can replace physically strenuous labour
such as heavy lifting. There has been some increase in automation in the waste management
sector with automated underground waste collection systems already installed in some places
like Copenhagen, Barcelona, London, and Stockholm. In these systems waste is pulled through
an underground pipeline via a vacuum system into a central waste station where it is automatically sorted before it is sent to the appropriate treatment plant.140
Similarly, up to half of Europe’s recycling plants now have some automated processes in place,141
with some, such as in Oslo, Norway, already fully-automated.142 However, the impact of automation on jobs in the waste sector is still not clear with a study from PricewaterhouseCoopers (PwC)
claiming that up to 30 per cent of all jobs in the UK could be automated by 2030 and identifying
waste management as one of the most at-risk sectors. It predicted that up to 63 per cent of jobs
could be lost.143 However, manual labour is still needed in waste management. Accurate waste
sorting and recycling depends on the eyes of experienced workers and as such it is likely that automation will be implemented to complement rather than completely replace manual labour.144
This type of automation is referred to as Cobots – collaborative robots that are designed to work
with people in the same work environment.145
Nonetheless, fears that automation could replace jobs are justified. A recent analysis of automation by the Financial Times suggests that mostly lower paid jobs will be automated.146 To ensure
that workers will not lose out it is important that trade unions use social dialogue and collective
bargaining to develop frameworks and regulations that guide possible automaton processes.
In Italy waste collection workers and their trade union FP-CGIL raised concerns about an automated bracelets system that electronically detects if waste containers are empty. The union
argues that this introduced an unnecessary and excessive surveillance system that diverts attention away from improving health and safety aspects in the sector.147
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6.3 Collective safety: organising in the circular economy
6.3.1 Health and safety disputes in the waste sector
Waste management is an essential public service with a need for regular collections for safety
reasons. Unfortunately, the pay of workers in the sector is often low, the working conditions
hard and unpleasant and, on top of that, the health and safety of workers often disregarded. This
is especially relevant in times of the COVID-19 pandemic.
In the UK, waste collectors in Wirral, Merseyside employed by waste management company
Biffa walked out in March 2020 in protest over inadequate safe-distancing measures during the
Covid-19 pandemic. As the coronavirus has spread, workers have increasingly taken action on
health and safety grounds with waste workers in the US and Canada walking out to defend their
health and safety and demand pay for working in hazardous conditions.148 In Europe workers
have the right to stop working if their health and safety is in danger. For example, in the UK
section 44 of the 1996 Employment Rights Act gives workers the right to walk out of their workplace if they reasonably believe that their health and safety is at serious and imminent danger.149
Taking industrial action is a measure of last resort but there have been several strikes of waste
workers in the last few years. A few examples include:
· In Birmingham, UK over 300 waste workers were on strike for seven weeks in summer
2017. The strike and other actions short of a strike - an overtime ban and workers returning to depots for all lunch and tea breaks, therefore delaying services– was a response
to Birmingham council’s restructuring plans that would have resulted in job losses of
around 12 staff and reductions in pay.150
· In Italy in 2018, waste workers called for action when a worker, Michele Lorusso, died
while attempting to fix a broken waste truck. The workers and their trade union FP-CGIL
highlighted the rise in accidents in the sector and called on the industry to make health
and safety a priority.151
· In Athens, Greece waste collection workers and street cleaners took strike action in October 2019, joining other municipal workers in wider strike action to protest at government
proposals to ease the privatisation of such essential public services.152
· In Portugal, waste workers took strike action in December 2019 to demand implementation of the 35-hour week, 25 days’ annual leave and an allowance to take account of risky
and onerous working conditions.153
· In France, waste workers joined a wider strike over pensions early in 2020. While not all
waste collectors in Paris joined the strike, rubbish nonetheless started piling up on the
streets as around 60 per cent of the workers at the three biggest incineration sites that
serve the city were on did take strike action.154
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6.3.2 Organising in the informal waste economy
In our previous report, Good Jobs in the Circular Economy?, we highlighted the significant contribution of informal recycling and re-use labour to the circular economy and not just in Eastern
and Southern Europe. In Northern European countries, for example in Germany and Denmark,
bottle collectors and other informal recyclers make a living from waste. Due to its informal nature there is no reliable data on the scale of the informal sector. However, initial research suggests that there could be as many as one million active re-users and recyclers in Europe which
is roughly the same number as formal recycling workers. The informal recyclers in Europe have
kept many tons of waste out of landfill. It is striking that the EU still ignores the role of the informal sector in its circular economy strategy. Informal workers are particularly exposed to health
and safety risks as they don’t usually wear protective clothing and deal with hazardous material
and sharp items. Studies have shown that informal waste workers in Europe are usually of Roma
and Sinti ethnicity; or migrants or refugees often without formal identity papers; and/or are
young or elderly people; and/or homeless.
Several solidarity networks and informal waste workers associations have been established. On
a global level Women in Informal Employment: Globalizing and Organizing (WIEGO) is advocating for the voice of informal workers to be heard and campaigning for their recognition and legitimisation as workers. In our last report we showcased examples of informal waste worker organisations in Europe and suggested that these could be potential allies for public sector trade
unions. And this is exactly what happened in Paris, France where a support system has been
developed between the public authority, formal workers and informal waste recyclers. A re-use
and recycling centre as well as a reclaimers’ market every Saturday and Sunday in Paris were
created. Such a partnership is not only of financial value to the informal recyclers, but it is also
an important recognition of their role in waste prevention and re-use.155 Furthermore, the first
steps have been taken by several organisations representing informal waste workers in Europe
to build a European network to strengthen their political representation and to gain recognition
as key stakeholders in Europe’s re-use sector.156

6.4 Sharing is caring: The shared economy
“Encouraged by the idea that we can build the economies we live in, individuals and communities across the globe are taking economic matters into their own hands to create
worlds that are socially and economically just.”157
In order to reduce waste, we need to consume less. This premise has prompted debate around
the sharing economy, the idea that rather than everyone buying their own products, we simply share them. As such, under-utilised resources such as homes, tools, clothes and vehicles
are used more effectively by many people rather than just by those who own the product in
question. The act of sharing also creates communities by bringing people together thus stimulating bonds in the neighbourhoods.158 The idea of sharing has given rise to new forms of entrepreneurship. Several internet-facilitated sharing economy platforms have gained in popularity,
such as Blablacar for cars and Peerby for tools.159 The sharing economy has been praised for its
waste prevention potential and thus its contribution to the circular economy. A study from 2015
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advocated that a transition towards a ‘leasing society’ could fundamentally change the relationship between producers and consumers and incentivise re-use rather than disposal. The basic
idea behind the leasing society is that by selling services rather than products, the responsibility
for the disposal of waste is transferred from the customer to the producer and thus it would
be an incentive for the producer to maintain the product for as long as it is possible. The study
suggests, for example, that rather than everyone owning a washing machine people would rely
on washing services.160
However, several studies have shown the danger of idealising the sharing economy/leasing society. In recent years we have seen that these internet-facilitated for-profit sharing economy
platforms have led to more precarious work and, due to its (bogus)-self employed nature, created a void where health and safety regulations are often bypassed or ignored.161 In response to
the hyper-exploitation in the gig economy workers across the world have organised themselves
into cooperatives. Similar to the traditional workers cooperatives, platform cooperatives are not
only collectively owned but also governed by the workers who make a living from them.162 Examples in the taxi industry became especially prominent, such as Union Cap in Madison, Wisconsin in the US, Coop taxi in Montreal, Canada and COOP Taxi in Seoul, South Korea.163 Other
examples, of sharing economies are run by communities with the prior aim to benefit communities and the environment rather than providing an income for workers. Examples include
community guardians, do-it-yourself bike repair workshops, where anyone can come to fix their
bike or build a bike from recycled spare parts and community kitchens often using ‘skipped’
food resources that would have otherwise been thrown away.
These shared economy initiatives have the potential to reduce waste while also benefiting communities. However, several studies have pointed to the problem of scale. Often these initiatives
are reliant on key people - initiators, hosts and contributors. As such, while they might work in a
localised and usually urban setting it is questionable if these shared economy examples would
also work on large-scale basis providing services that are accessible to everyone and not just
a few people who might have the time and the capacity to run such projects. If we are serious
about waste prevention and thus less consumption a more coordinated response is needed.
One example, would be to facilitate municipally run and owned lending and repair stations,
where people can temporarily access items that are not used daily or just for a certain periods,
such as tools, toys and vehicles and where everyday items can be repaired, while, at the same
time, ensuring that proper account is taken of the health and safety of the workers doing the
repair job.
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7. Conclusion
In light of the climate emergency and the ever-increasing amounts of waste in Europe it is not
surprising that policy makers are pinning their hopes on a transition to a circular economy. This
could radically alter the way production and consumption is organised, with waste no longer
seen as something that has to be disposed of, but as a valuable resource. Yet EU policy often
overlooks the fact that a circular economy relies on workers to operate it. This report has highlighted the failure to consider risk assessments and the health and safety of both formal and
informal waste workers. Currently labour in the circular economy is invisible. Furthermore, Europe’s leading position in the circular economy has been dependent upon the exportation of
waste management to developing countries with weaker labour and environmental standards.
There has to be a focus on geo-political (where do we deal with waste) and socio-political (who
is dealing with waste) dimensions.
This report emphasises the need to address production and consumption and to move away
from premature product obsolescence and towards building recyclability into the design process. Eco-design should also mean fair design in terms of conditions of work. This report proposes that the EU could move beyond its Eco-label by also introducing a Fair-label that guarantees
that health and safety standards for workers are integral to the entire supply chain.
The circular economy contains internal contradictions that are at odds with waste prevention.
As such, the EU’s “green-growth” strategy runs the risk of green-washing unsustainable policies.
There is profit to be made from waste, as well as in the increased production and consumption
that is enabled by circular economy activities. Yet there is no money to be made from waste
reduction. Conversely, it costs national and local governments to subsidise and enable waste
prevention and re-use activities. To align its circular economy policies with its climate change
policies the EU needs to invest in and enhance policies promoting waste prevention. Good and
safe jobs should be created in waste education and the implementation of waste prevention
measures. In this regard, it is also essential to distinguish waste prevention from recycling activities – too often there is a conflation of these two elements of waste management. This becomes especially evident when examining how the circular economy is measured. To efficiently
address the waste crisis, waste prevention rather than just waste re-use is needed and that can
only be achieved if production and consumption levels go down. In other words, a complete
re-thinking of our economy and in particular a diversion from the economic growth model is
required.
Moving from a circular economy driven by profit rather than sustainability can only be achieved
by public ownership and control. Public ownership prevents competition between waste treatment services operated by different private providers that results in ineffective waste management. A holistic waste management approach is needed similar to that found in Ljubljana, Slovenia.
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The creation of green jobs at the centre of the Green New Deal must aim for good quality jobs
rather than just focusing on the quantity of jobs created. Hazardous and unpleasant work must
be properly compensated. Automation may play a role in protecting workers from the huge
hazards involved in the waste sector, but it also threatens jobs and livelihoods. It has to be negotiated by trade unions and, indeed, part of the reorganisation of work at societal level that can
lead to changes to the working week for all, something that goes hand in hand with reductions
in carbon emissions.
COVID-19 has exposed on an unprecedented scale the environmental risks to workers. In response trade unions have promoted a number of demands and charters setting out requirements for workplace risk assessment, adequate personal protective equipment and workers’
health and safety.164 This reassertion of health and safety, following a period of deregulation,
offers an opportunity to challenge and improve the working conditions of both informal and
formal workers in the circular economy.

56

Safe Jobs in the Circular Economy.
Health and Safety in Waste and Wastewater Management

57

Notes
1

2
3

4

5

6

7
8

9

10

11

12

13

14

15

16

58

Bilsen, V. et al. (2018) Development and implementation of initiatives fostering investment and
innovation in construction and demolition waste recycling infrastructure. European Commission.
Available at: https://ec.europa.eu/environment/waste/studies/pdf/CDW%20infrastructure%20
study.pdf
http://www.legislation.gov.uk/ukpga/1996/18/section/44
Sandahl and Jacobson (2017) Don’t let circular economy become a health hazard. EuObserver.
Available at: https://euobserver.com/opinion/137437
WHO (2018) Circular Economy and Health: Opportunities and Risks. World Health Organisation.
Available at: http://www.euro.who.int/__data/assets/pdf_file/0004/374917/Circular-Economy_EN_
WHO_web_august-2018.pdf?ua=1
Ellen Macarthur Foundation (2013) Towards a Circular Economy. Available at: https://www.
ellenmacarthurfoundation.org/assets/downloads/publications/Ellen-MacArthur-FoundationTowards-the-Circular-Economy-vol.1.pdf
Malenfer, M. et all. (2019) A circular economy in 2040. What impact on occupational safety and
health? What prevention?. Available at: https://www.researchgate.net/publication/335797802_A_
circular_economy_in_2040_What_impact_on_occupational_safety_and_health_What_prevention
King, ML (2010) All Labour has Dignity. Penguin Random House.
Eurostat (n.d.) Circular economy – overview. Available at: https://ec.europa.eu/eurostat/web/circulareconomy
Valenzuela, F. and Böhm, S. (2017) Against wasted politics: A critique of the circular economy.
Emphemera. Vol. 17, no. 1, pp. 23-60.
Genovese, A. and Pansera, M. (2019) The Circular Economy at a crossroad: Technocratic EcoModernism or Convivial Technology for Social Revolution? Available at: https://www.researchgate.
net/publication/336013992_The_Circular_Economy_at_a_crossroad_Technocratic_EcoModernism_or_Convivial_Technology_for_Social_Revolution
Francisco Valenzuela, F. and Böhm, S. (2017) Against wasted politics: A critique of the circular
economy. Ephemera. Vol. 17, iss , pp. 23-60. Available at: http://irep.ntu.ac.uk/id/eprint/30441/1/
PubSub8234_Valenzuela.pdf
Cardoso Satyro, W. et al. (2019) Planned obsolescence or planned resource depletion? A sustainable
approach. The Journal of Cleaner Production. Vol. 195, pp. 744-752.
Gibbs, S. (24 October 2018) Apple and Samsung fined for deliberately slowing down phones. The
Guardian. Available at: https://www.theguardian.com/technology/2018/oct/24/apple-samsungfined-for-slowing-down-phones
Cardoso Satyro, W. et al. (2019) Planned obsolescence or planned resource depletion? A sustainable
approach. The Journal of Cleaner Production. Vol. 195, pp. 744-752.
Chaussade, J.L. (04 December 2018) Circular economy solutions will lead tomorrow’s world.
Available at: https://www.suez.com/en/news/circular-economy-solutions-will-lead-tomorrow-world
Weghmann, V. (2020) TAKING OUR PUBLIC SERVICES BACK IN HOUSE. A remunicipalisation guide for
workers and trade unions. Public Services International (PSI).

Safe Jobs in the Circular Economy.
Health and Safety in Waste and Wastewater Management

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Weghmann, V. (2019) Going Public. A decarbonised, affordable and democratic Energy System for
Europe. Available at: https://www.epsu.org/article/going-public-decarbonised-affordable-anddemocratic-energy-system-europe-new-epsu-report
Weghmann, V. (2020) TAKING OUR PUBLIC SERVICES BACK IN HOUSE. A remunicipalisation guide for
workers and trade unions. Public Services International (PSI).
Eurostat (n.d.) Material flows in the circular economy. Available at: https://ec.europa.eu/eurostat/
statistics-explained/index.php?title=Material_flows_in_the_circular_economy#How_the_
circularity_rate_is_related_to_the_Sankey_diagram
Pires, A. (2019) Waste hierarchy index for circular economy in waste management. Waste
Management. Vol. 95, pp.298-305.
Moraga, G. (2019) Circular economy indicators: What do they measure?. Resources, Conservation
and Recycling. Pp. 452-461.
European Commission (2020) A new Circular Economy Action Plan. For a cleaner and more
competitive Europe. Available at: https://ec.europa.eu/environment/circular-economy/
European Commission (2020) A new Circular Economy Action Plan. For a cleaner and more
competitive Europe. Available at: https://ec.europa.eu/environment/circular-economy/
European Environment Agency (2018) Waste Generation. Available at: https://www.eea.europa.eu/
airs/2018/resource-efficiency-and-low-carbon-economy/waste-generation
European Environment Agency (2018) Waste Generation. Available at: https://www.eea.europa.eu/
airs/2018/resource-efficiency-and-low-carbon-economy/waste-generation
European Environment Agency (November 2019) Waste Generation in Europe. Available at: https://
www.eea.europa.eu/data-and-maps/indicators/waste-generation-4/assessment
European Environment Agency (November 2019) Waste Generation in Europe. Available at: https://
www.eea.europa.eu/data-and-maps/indicators/waste-generation-4/assessment
European Environment Agency (November 2019) Waste Generation in Europe. Available at: https://
www.eea.europa.eu/data-and-maps/indicators/waste-generation-4/assessment
European Environment Agency (November 2019) Waste Generation. Available at: https://www.eea.
europa.eu/airs/2018/resource-efficiency-and-low-carbon-economy/waste-generation
Eurofound (2017), Sixth European Working Conditions Survey – Overview report (2017 update),
Publications Office of the European Union, Luxembourg.
Poole, C. and Basu, S. (2017) Systematic Review: Occupational illness in the waste and recycling
sector. Occupational Medicine. Vol. 67, pp. 626–636
European Commission (November 2019) Accidents at work statistics. https://ec.europa.eu/eurostat/
statistics-explained/pdfscache/11539.pdf
European Agency for Health and Safety at Work (2019) Exposure to biological agents and related
health effects in the waste management and wastewater treatment sectors. Available at: https://
osha.europa.eu/en/publications/exposure-biological-agents-and-related-health-effects-wastemanagement-and-wastewater/view
European Commission (n.d.) Construction and Demolition Waste (CDW). Available at: https://
ec.europa.eu/environment/waste/construction_demolition.htm
European Parliament (2008) DIRECTIVE 2008/98/EC OF THE EUROPEAN PARLIAMENT AND
OF THE COUNCIL of 19 November 2008 on waste and repealing certain Directive. Official
Journal of the European Union. Available at: https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:32008L0098&from=EN
EC (2016) EU Construction & Demolition Waste Management Protocol. Ecorys [Commissioned by the
European Commission].

59

Safe Jobs in the Circular Economy.
Health and Safety in Waste and Wastewater Management

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

60

Whittaker, M. et al (2019) Novel construction and demolition waste (CDW) treatment and uses to
maximize reuse and recycling. Advances in Building Energy Research. Available at: https://doi.org/10.1
080/17512549.2019.1702586
European Commission (2018) Development and implementation of initiatives fostering investment
and innovation in construction and demolition waste recycling infrastructure. Available at: https://
ec.europa.eu/environment/waste/studies/pdf/CDW%20infrastructure%20study.pdf
European Commission (2018) Development and implementation of initiatives fostering investment
and innovation in construction and demolition waste recycling infrastructure. Available at: https://
ec.europa.eu/environment/waste/studies/pdf/CDW%20infrastructure%20study.pdf
EC (2016) EU Construction & Demolition Waste Management Protocol. Ecorys [Commissioned by the
European Commission].
Gálvez-Martos, J.L. et al. (2018) Construction and demolition waste best management practice in
Europe. Resources, Conservation and Recycling, 136, pp.166-178. Available at: https://research.bangor.
ac.uk/portal/files/20417511/Galvez_Martos_2018_RCR_CDW.pdf
European Commission (2020) Waste management in the context of the corona virus. Available at:
https://ec.europa.eu/info/sites/info/files/waste_management_guidance_dg-env.pdf
European Parliament (April 2018) Waste management in the EU: infographic with facts and figures.
Available at: https://www.europarl.europa.eu/news/en/headlines/society/20180328STO00751/euwaste-management-infographic-with-facts-and-figures
Hook, L. (02 June 2020) Lockdown leaves UK waste collectors feeling the pinch. The Financial Times.
Available at: https://www.ft.com/content/008f1836-8a83-431c-8e2a-09bcb447b827
Eurostat (May 2020) Recycling rate of municipal waste. Available at: https://ec.europa.eu/eurostat/
databrowser/view/sdg_11_60/default/table?lang=en
EU-OSHA (2019) Exposure to biological agents and related health effects in the waste management
and wastewater treatment sectors. European Agency for Health and Safety at Work. Available at:
https://osha.europa.eu/en/publications/exposure-biological-agents-and-related-health-effectswaste-management-and-wastewater/view
Weghmann, V. (2020) TAKING OUR PUBLIC SERVICES BACK IN HOUSE. A remunicipalisation guide for
workers and trade unions. Public Services International (PSI).
Vidar Edsberg, (May 2020) Testimony by a Senior shop steward, Fagforbundet i Sirkula. Testemony
collected and translated by Bendik Flomstad, adviser, Fagforbundet.
Leif Sørensen (May 2020) Testimony by the senior safety representative, Renovasjons – og
Gjenvinningsetaten, Oslo commune. Testemony collected and translated by Bendik Flomstad,
adviser, Fagforbundet.
Weghmann, V. (2020) TAKING OUR PUBLIC SERVICES BACK IN HOUSE. A remunicipalisation guide for
workers and trade unions. Public Services International (PSI).
Monson, N. and Pettersen, B. (2020) Norway: Bankruptcy sparks more than 100 cases of
remunicipalisation. In: The Future is Public. The Transnational Institute (TNI). Available at: https://
www.tni.org/en/futureispublic
Weghmann, V. (2020) TAKING OUR PUBLIC SERVICES BACK IN HOUSE. A remunicipalisation guide for
workers and trade unions. Public Services International (PSI).
Poole, C. and Basu, S. (2017) Systematic Review: Occupational illness in the waste and recycling
sector. Occupational Medicine. Vol. 67, pp. 626–636
WHO (2018) Circular Econoy and Health: Opportunities and Risks. World Health Organisation.
Available at: http://www.euro.who.int/__data/assets/pdf_file/0004/374917/Circular-Economy_EN_
WHO_web_august-2018.pdf?ua=1

Safe Jobs in the Circular Economy.
Health and Safety in Waste and Wastewater Management

55

56

57

58

59

60

61

62

63

64

65

66

67
68
69

70

71
72

73

Lavrnić, S., Zapater-Pereyra, M. & Mancini, M.L. Water Scarcity and Wastewater Reuse Standards in
Southern Europe: Focus on Agriculture. Water Air Soil Pollution, vol. 228, pp. 1-12.
BIO by Deloitte (2015). Optimising water reuse in the EU—final report prepared for the European
Commission (DG ENV), part I. Available at: https://ec.europa.eu/environment/water/blueprint/pdf/
BIO_Water%20Reuse%20Public%20Consultation%20Report_Final.pdf
Cibrario, D. (17 April 2020) Sanitation workers play a key role to break the contamination chain.
Public Services International (PSI). Available at: https://publicservices.international/resources/news/
sanitation-workers-play-a-key-role-to-break-the-contamination-chain?id=10728&lang=en
Korzeniewska, E. (2011) Emission of bacteria and fungi in the air from wastewater treatment plants a review. Available at: https://www.ncbi.nlm.nih.gov/pubmed/21196384
Cibrario, D. (17 April 2020) Sanitation workers play a key role to break the contamination chain.
Public Services International (PSI). Available at: https://publicservices.international/resources/news/
sanitation-workers-play-a-key-role-to-break-the-contamination-chain?id=10728&lang=en
EU-OSHA (2019) Exposure to biological agents and related health effects in the waste management
and wastewater treatment sectors. European Agency for Health and Safety at Work. Available at:
https://osha.europa.eu/en/publications/exposure-biological-agents-and-related-health-effectswaste-management-and-wastewater/view
Korzeniewska, E. (2011) Emission of bacteria and fungi in the air from wastewater treatment plants a review. Available at: https://www.ncbi.nlm.nih.gov/pubmed/21196384
Quilliam, R. (06 May 2020) Sewage poses potential COVID-19 transmission risk, experts warn.
University of Stirling. Available at: https://www.stir.ac.uk/news/2020/05/sewage-poses-potentialcovid-19-transmission-risk-experts-warn/
Cibrario, D. (17 April 2020) Sanitation workers play a key role to break the contamination chain.
Public Services International (PSI). Available at: https://publicservices.international/resources/news/
sanitation-workers-play-a-key-role-to-break-the-contamination-chain?id=10728&lang=en
Cibrario, D. (17 April 2020) Sanitation workers play a key role to break the contamination chain.
Public Services International (PSI). Available at: https://publicservices.international/resources/news/
sanitation-workers-play-a-key-role-to-break-the-contamination-chain?id=10728&lang=en
Jaroslava Nestěrová, president of OS DLV, Czech Republik (27 May 2020). Email exchange between
European Public Service Union (ESPU) and the National Council of the Water and Sewage Section
NSZZ Solidarność [ testimony collected by Agnieszka Ghinararu, EPSU organiser].
European Commission (n.d.) Waste Electrical & Electronic Equipment (WEEE) Available at: https://
ec.europa.eu/environment/waste/weee/index_en.htm
EC (2020) A new Circular Economy Action Plan For a cleaner and more competitive Europe.
https://ec.europa.eu/environment/waste/weee/index_en.htm
Van Niekerk, S. and Weghmann, V. (2019) Municipal Solid Waste Services in Africa and Arab
Countries. Public Services International (PSI). Available at: https://www.world-psi.org/sites/default/
files/documents/research/waste_management_in_africa_2018_final_dc_without_highlights_2019.
pdf
Tidey, A. (07 February 2019) EU e-waste ‘illegally’ exported to developing countries: Report.
Euronews. Available at: https://www.euronews.com/2019/02/07/eu-e-waste-illegally-exported-todeveloping-countries-report
EC (2020) A new Circular Economy Action Plan For a cleaner and more competitive Europe.
European Union (n.d.) Formalisation of informal sector activities in collection and transboundary
shipment. [Programme 2007-2013] Available at: https://keep.eu/projects/5523/
European Union (n.d.) Formalisation of informal sector activities in collection and transboundary
shipment. [Programme 2007-2013] Available at: https://keep.eu/projects/5523/

61

Safe Jobs in the Circular Economy.
Health and Safety in Waste and Wastewater Management

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

62

Poole, C. and Basu, S. (2017) Systematic Review: Occupational illness in the waste and recycling
sector. Occupational Medicine. Vol. 67, pp. 626–636
Poole, C. and Basu, S. (2017) Systematic Review: Occupational illness in the waste and recycling
sector. Occupational Medicine. Vol. 67, pp. 626–636
European Environment Agency (February 2017) Less household waste going to landfill in Europe.
Available at: https://www.eea.europa.eu/highlights/less-household-waste-going-to
CEWEP et al. (March 2020) We need more ambition to divert waste from landfilling. Confederation
of European Waste-to-Energy Plants (CEWEP). [Press release]. Available at: https://www.cewep.eu/
wp-content/uploads/2020/03/Common-statement-landfill-diversion.pdf
Eurelco (September 2018) Data launched on the landfill situation in the EU-28. Available at: https://
eurelco.org/2018/09/30/data-launched-on-the-landfill-situation-in-the-eu-28/
European Environment Agency (November 2019) Diversion of waste from landfill. Available at:
https://www.eea.europa.eu/data-and-maps/indicators/diversion-from-landfill/assessment
European Commission (2016) EU Construction & Demolition Waste Management Protocol. Ecorys
[Commissioned by the European Commission].
Tot, B. (2019) Landfill workers’ professional education for protection against injury and damage.
Recycling and Sustainable Development. Vol. 12, pp. 25-30. Available at: https://scindeks-clanci.ceon.
rs/data/pdf/1820-7480/2019/1820-74801901025T.pdf
Tot, B. (2019) Landfill workers’ professional education for protection against injury and damage.
Recycling and Sustainable Development. Vol. 12, pp. 25-30. Available at: https://scindeks-clanci.ceon.
rs/data/pdf/1820-7480/2019/1820-74801901025T.pdf
Poole, C. and Basu, S. (2017) Systematic Review: Occupational illness in the waste and recycling
sector. Occupational Medicine. Vol. 67, pp. 626–636
Van Niekerk, S. and Weghmann, V. (2019) Municipal Solid Waste Services in Africa and Arab
Countries. Public Services International (PSI).
Van Niekerk, S. and Weghmann, V. (2019) Municipal Solid Waste Services in Africa and Arab
Countries. Public Services International (PSI).
Farrelly, T. (2019) Why Municipal Waste-To-Energy Incineration Is Not The Answer To NZ’s Plastic Waste
Crisis. The Conversation. Available at: https://theconversation.com/why-municipal-waste-to-energyincineration-is-not-the-answer-to-nzs-plastic-waste-crisis-126824
Van Niekerk, S. and Weghmann, V. (2019) Municipal Solid Waste Services in Africa and Arab
Countries. Public Services International (PSI).
Carroll, J. (9 August 2019) West Coast Giant Incinerator Will Bring Jobs, Electricity and A Mountain Of
Toxic Waste. Stuff. Available at: https://www.stuff.co.nz/environment/114783332/west-coast-giantincinerator-will-bring-jobs-electricity-and-a-mountain-of-toxic-waste
Holmes, E. (11 January 2017) Sheffield could scrap Veolia contract 19 Years Early. Resource. Availabe
at: http://resource.co/article/sheffield-could-scrap-veolia-contract-19-years-early-11603
Cole, R. (3 August 2017) Veolia Confident of Avoiding Sheffield Waste Contract Cancellation.
Resource. Available at: http://resource.co/article/veolia-confident-avoiding-sheffield-wastecontract-cancellation-12011
UNEP (2019) Waste to Energy. Considerations for informed decision making. United Nations
Environment Programme.
Zero Waste Europe (2017) Zero Waste Europe to the European Commission: Let’s Use Plastics Only When
It Makes Sense - Zero Waste Europe. Available at: https://zerowasteeurope.eu/2017/09/zero-wasteeurope-to-the-european-commission-lets-use-plastics-only-when-it-makes-sense/>
UNEP (2019) Waste to Energy. Considerations for informed decision making. United Nations
Environment Programme.

Safe Jobs in the Circular Economy.
Health and Safety in Waste and Wastewater Management

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

European Commission (2017) The role of waste-to-energy in the circular economy. Available at:
https://ec.europa.eu/environment/waste/waste-to-energy.pdf
European Environment Agency (November 2019) Diversion of waste from landfill. Available at:
https://www.eea.europa.eu/data-and-maps/indicators/diversion-from-landfill/assessment
Dakskobler, L. (23 May 2019) From no recycling to zero waste: how Ljubljana rethought its rubbish.
The Guardian. Available at: https://www.theguardian.com/cities/2019/may/23/zero-recycling-tozero-waste-how-ljubljana-rethought-its-rubbish
Dakskobler, L. (23 May 2019) From no recycling to zero waste: how Ljubljana rethought its rubbish.
The Guardian. Available at: https://www.theguardian.com/cities/2019/may/23/zero-recycling-tozero-waste-how-ljubljana-rethought-its-rubbish
City of Ljubljana (n.d.) Top green achievements. Available at: https://www.ljubljana.si/en/ljubljanafor-you/environmental-protection/revival-of-overlooked-areas/
Poole, C. and Basu, S. (2017) Systematic Review: Occupational illness in the waste and recycling
sector. Occupational Medicine. Vol. 67, pp. 626–636
Eurostat (n.d.) Circularity rate – methodology. Available at: https://ec.europa.eu/eurostat/statisticsexplained/index.php?title=Material_flows_in_the_circular_economy#Circularity_rate_.E2.80.93_
methodology
Bozkurt, Ö. and Stowell, A. (2016) Skills in the green economy: recycling promises in the UK e‐waste
management sector. New Technology, Work and Employment, vol. 31, no. 2, pp.146-160.
Zero Waste Europe (2018) Changing Trends In Plastic Waste Trade Plastic Waste Shipments. Available at:
https://zerowasteeurope.eu/wp-content/uploads/2019/11/zero_waste_europe_report_changing_
trends_in_plastic_waste_en.pdf
Foote, N. (November 2019) More focus needed on food waste in the creation of a circular economy.
Euractiv. Available at: https://www.euractiv.com/section/agriculture-food/news/more-focusneeded-on-food-waste-in-the-creation-of-a-circular-economy/
Michalopoulos, S (17 January 2017) EU auditors slam Commission’s food waste policies. Euractiv.
Available at: https://www.euractiv.com/section/agriculture-food/news/eu-auditors-slamcommissions-food-waste-policies/
European Commission (2020) A new Circular Economy Action Plan. For a cleaner and more
competitive Europe. Available at: https://ec.europa.eu/environment/circular-economy/
European Commission (August 2019) Biodegradable Waste. Available at: https://ec.europa.eu/
environment/waste/compost/index.htm
ECN (n.d.) Treatment of bio-waste in Europe. Available at: https://www.compostnetwork.info/policy/
biowaste-in-europe/treatment-bio-waste-europe/
Gu, F. et al (2017) From waste plastics to industrial raw materials: A life cycle assessment of
mechanical plastic recycling practice based on a real-world case study. Science of the Total
Environment, pp. 1192–1207.
Poole, C. and Basu, S. (2017) Systematic Review: Occupational illness in the waste and recycling
sector. Occupational Medicine. Vol. 67, pp. 626–636
Bozkurt, Ö. and Stowell, A. (2016) Skills in the green economy: recycling promises in the UK e‐waste
management sector. New Technology, Work and Employment, vol. 31, no. 2, pp.146-160.
European Economic and Social Committee (September 2019) Identifying the impact of the circular
economy on the Fast-Moving Consumer Goods Industry. Available at: http://aei.pitt.edu/101027/1/
impact_of_ce_on_fmcg_-_mobile_phones_case_study.pdf
Bozkurt, Ö. and Stowell, A. (2016) Skills in the green economy: recycling promises in the UK e‐waste
management sector. New Technology, Work and Employment, vol. 31, no. 2, pp.146-160.

63

Safe Jobs in the Circular Economy.
Health and Safety in Waste and Wastewater Management

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

64

European Commission (2020) A new Circular Economy Action Plan. For a cleaner and more
competitive Europe. Available at: https://ec.europa.eu/environment/circular-economy/
Schwab, K. (2019) This Startup Is Radically Changing How Smartphones Are Built. Fast Company.
Available at: https://www.fastcompany.com/90395841/its-really-really-hard-to-design-asmartphone-that-doesnt-hurt-people-or-the-planet
Schwab, K. (2019) This Startup Is Radically Changing How Smartphones Are Built. Fast Company.
Available at: https://www.fastcompany.com/90395841/its-really-really-hard-to-design-asmartphone-that-doesnt-hurt-people-or-the-planet
Tamma, P. (21 February 2020) China’s Trash Ban Forces Europe To Confront Its Waste Problem. Politico.
Available at: https://www.politico.eu/article/europe-recycling-china-trash-ban-forces-europe-toconfront-its-waste-problem/
Qu, S. et al. (2019) Implications of China’s foreign waste ban on the global circular economy.
Resources, Conservation & Recycling. Vol. 144, pp. 252–255.
Crawford, A. and Warren, H. (2020) China Upended the Politics of Plastic and the World Is Still
Reeling Bloomberg. Available at: https://www.bloomberg.com/graphics/2020-world-plastic-waste/
Schauenberg, T. (05 April 2019) After China’s Import Ban, Where To With The World’s Waste?
Deutsche Welle. Available at: https://www.dw.com/en/after-chinas-import-ban-where-to-with-theworlds-waste/a-48213871
Qu, S. et al. (2019) Implications of China’s foreign waste ban on the global circular economy.
Resources, Conservation & Recycling. Vol. 144, pp. 252–255.
Qu, S. et al. (2019) Implications of China’s foreign waste ban on the global circular economy.
Resources, Conservation & Recycling. Vol. 144, pp. 252–255.
Wang, W. et al. (2019) Current influence of China’s ban on plastic waste imports. Waste Disposal &
Sustainable Energy. Vol. 1 pp. 67–78.
Wang, W. et al. (2019) Current influence of China’s ban on plastic waste imports. Waste Disposal &
Sustainable Energy. Vol. 1 pp. 67–78.
Farrelly, T. (2019) Why Municipal Waste-To-Energy Incineration Is Not The Answer To NZ’s Plastic Waste
Crisis. The Conversation. Available at: https://theconversation.com/why-municipal-waste-to-energyincineration-is-not-the-answer-to-nzs-plastic-waste-crisis-126824
Katz, C. (2019) Piling Up: How China’s Ban On Importing Waste Has Stalled Global Recycling. Yale
Environment 360. Available at: https://e360.yale.edu/features/piling-up-how-chinas-ban-onimporting-waste-has-stalled-global-recycling
Staub, C. (29 January 2019) China: Plastic Imports Down 99 Percent. Resource Recycling. Available
at: https://resource-recycling.com/recycling/2019/01/29/china-plastic-imports-down-99-percentpaper-down-a-third/
BBC News (2 June 2019) Who’s Sending Back Plastic Waste? BBC. Available at: https://www.bbc.co.uk/
news/world-48444874
Albeck-Ripka, L. (29 May 2018) Your Recycling Gets Recycled, Right? Maybe, Or Maybe Not. The New
York Times. Available at: https://www.nytimes.com/2018/05/29/climate/recycling-landfills-plasticpapers.html
Bodkin, H. (01 January 2018) Toxic Plastic To Be ‘Burned In Britain’ Due To China Import Ban. The
Telegraph. Available at: https://www.telegraph.co.uk/news/2018/01/01/toxic-plastic-burned-britaindue-china-import-ban/
Wang, W., et al. (2019) Current influence of China’s ban on plastic waste imports. Waste Disposal &
Sustainable Energy, Vol.1, no.1, pp.67-78.

Safe Jobs in the Circular Economy.
Health and Safety in Waste and Wastewater Management

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148
149

Endo, J. (30 July 2019) Southeast Asia sends back heaps of trash to rich countries. Nikkei Asian Review.
Available at: https://asia.nikkei.com/Spotlight/Environment/Southeast-Asia-sends-back-heaps-oftrash-to-rich-countries
Giuffrida, A. (10 February 2020) Italy told to stop using Malaysia as plastics dumping ground. The
Guardian. Available at: https://www.theguardian.com/world/2020/feb/10/italy-told-to-stop-usingmalaysia-as-plastics-dumping-ground-greenpeace-landfill
Crawford, A. and Warren, H. (2020) China Upended the Politics of Plastic and the World Is Still
Reeling Bloomberg. Available at: https://www.bloomberg.com/graphics/2020-world-plastic-waste/
Giuffrida, A. (10 February 2020) Italy told to stop using Malaysia as plastics dumping ground. The
Guardian. Available at: https://www.theguardian.com/world/2020/feb/10/italy-told-to-stop-usingmalaysia-as-plastics-dumping-ground-greenpeace-landfill
Giuffrida, A. (10 February 2020) Italy told to stop using Malaysia as plastics dumping ground. The
Guardian. Available at: https://www.theguardian.com/world/2020/feb/10/italy-told-to-stop-usingmalaysia-as-plastics-dumping-ground-greenpeace-landfill
Ross, A. (2018) We Found UK Plastic Waste in illegal dump sites in Malaysia. Unearthed. Available at:
https://unearthed.greenpeace.org/2018/10/21/uk-household-plastics-found-in-illegal-dumps-inmalaysia/
Harper, J. (25 July 2019) Poland Won’t Take UK Garbage Any More. Deutsche Welle. Available at: https://
www.dw.com/en/poland-wont-take-uk-garbage-any-more/a-49725035
European Commission (2018) Impacts of circular economy policies on the labour market.
Cambridge Econometrics, Trinomics, and ICF. Available at: https://www.camecon.com/wp-content/
uploads/2019/01/Circular-Economy-DG-Env-final-report.pdf
EU-OSHA (2019) Exposure to biological agents and related health effects in the waste management
and wastewater treatment sectors. European Agency for Health and Safety at Work. Available at:
https://osha.europa.eu/en/publications/exposure-biological-agents-and-related-health-effectswaste-management-and-wastewater/view
Hazardous Waste Experts (3 December 2015) Is automated vacuum waste collection the future?
Available at: https://www.hazardouswasteexperts.com/is-automated-vacuum-waste-collectionthe-way-of-the-future/
Eule, B. (19 April 2018) In practice: how automation is revolutionising waste. Environment Journal.
Available at: https://environmentjournal.online/articles/how-automation-is-revolutionising-waste/
Eule, B. (19 April 2018) In practice: how automation is revolutionising waste. Environment Journal.
Available at: https://environmentjournal.online/articles/how-automation-is-revolutionising-waste/
Eule, B. (19 April 2018) In practice: how automation is revolutionising waste. Environment Journal.
Available at: https://environmentjournal.online/articles/how-automation-is-revolutionising-waste/
Eule, B. (19 April 2018) In practice: how automation is revolutionising waste. Environment Journal.
Available at: https://environmentjournal.online/articles/how-automation-is-revolutionising-waste/
Sarc, R. et al (2019) Digitalisation and intelligent robotics in value chain of circular economy oriented
waste management – A review. Waste Management, pp. 476–492
Bendikt Frey, C. (21 April 2020) Covid-19 will only increase automation anxiety. The Financial Times.
Available at: https://www.ft.com/content/817228a2-82e1-11ea-b6e9-a94cffd1d9bf
EPSU (April 2018) Union raises concerns over digital monitoring of waste workers. The European
Public Service Union. Available at: https://www.epsu.org/search/type/epsucob_article/
policies/waste?search_api_views_fulltext=&mefibs-form-autocomplete-search_api_views_
fulltext=&mefibs-form-autocomplete-mefibs_block_id=autocomplete
https://labornotes.org/2020/03/walkouts-spread-workers-seek-coronavirus-protections
http://www.legislation.gov.uk/ukpga/1996/18/section/44

65

Safe Jobs in the Circular Economy.
Health and Safety in Waste and Wastewater Management

150

151

152

153

154

155

156

157
158

159

160

161

162
163

164

66

Gallacher, J. (2017) Reflecting on a summer of bin strikes in Birmingham. Recycling and waste world.
Available at: https://www.recyclingwasteworld.co.uk/in-depth-article/battle-of-the-bin-strikescontinues-in-birmingham/160897/
EPSU (July 2018) Waste worker’s death sparks call for action on safety. European Public Service Union.
Available at: https://www.epsu.org/search/type/epsucob_article/policies/waste?search_api_views_
fulltext=&mefibs-form-autocomplete-search_api_views_fulltext=&mefibs-form-autocompletemefibs_block_id=autocomplete
Xinhua (24 October 2019) Garbage piles up on Greece’s streets as municipal workers strike over
development bill. Xinhua. Available at: http://www.xinhuanet.com/english/2019-10/24/c_138497331.
htm
EPSU (December 2019) Waste workers take action on pay and conditions. European Public Service
Union. Available at: https://www.epsu.org/epsucob/2019-december-epsu-collective-bargainingnews-24/waste-workers-take-action-pay-and
Shea, J. (27 February 2020) Waste disposal strike adds to French industrial problems. China Daily.
Available at: https://global.chinadaily.com.cn/a/202002/07/WS5e3cbedea310128217275b17.html
Global Alliance of Waste Pickers (8 November 2019) Big win for waste pickers in Paris. Available at:
https://globalrec.org/2019/11/08/win-waste-pickers-paris-france-amelior/
Global Alliance of Waste Pickers (11 January 2019) First informal European meeting of waste pickers
and second hands operators. Available at: https://globalrec.org/2019/01/11/first-informal-europeanmeeting-of-waste-pickers-and-second-hands-operators/
Gbison-Graham J.K. et al (2013) Taking back the Economy. University of Minnesota Press: Minneapolis.
Agyeman et al. (2013) Sharing Cities. Environment: Science and Policy for Sustainable Development.
Vol. 59, no. 3, pp. 22-27.
Bradley, K. and Pargman, D. (2017) The sharing economy as the commons of the 21st century.
Cambridge Journal of Regions, Economy and Society, Vol. 10, pp. 231–247.
Fischer, S. (2015) Waste Prevention in a “Leasing Society”. International Journal of Waste Resources.
Vol. 5, no. 1, pp. 2-9.
Christie,N. and Ward, H. (2019) The health and safety risks for people who drive for work in the gig
economy. Journal of Transport & Health. Vol13, pp. 115-127.
Esim, S. and Katajamaki, W. (2017) Rediscovering worker cooperatives in a changing world. IUSLabor.
Weghmann, V. (2019) Public Financing. People’s Public Transport Policy. International Transport
Workers Federation (ITF). Chapter 2. Available at: https://www.itfglobal.org/sites/default/files/node/
page/files/031119%20PUBLIC%20FINANCING.pdf
Pavanelli, R. (15 April 2020) COVID-19 Emergency – PSI priorities and perspectives. Public Services
international. Available at: https://publicservices.international/resources/news/covid-19-emergency-psi-priorities-and-perspectives?id=10694&lang=en

Safe Jobs in the Circular Economy.
Health and Safety in Waste and Wastewater Management

67

Safe Jobs in the Circular Economy.
Health and Safety in Waste and Wastewater Management

EPSU is the European Federation of Public Service Unlons. It is
the largest federation of the ETUC and comprises 8 million public
service workers from over 250 trade unions across Europe. EPSU
organises workers in the energy, water and waste sectors, health
and social services and local, regional and central government, in
ali European countries including the EU’s Eastern Neighbourhood.
lt is the recognised regional organisation of Public Services lnternational (PSI).
www.epsu.org

68

