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Today, most products have a comparatively short lifespan and are 
being disposed of  at an accelerating rate. As a result, waste 
management is rapidly becoming one of  the most pressing global 
environmental issues. The European Union, for example, is 
experiencing a continuous rise in the amount of  waste produced, with 
the most recent statistic reporting that, on average, in EU27 countries 
each person generates 530 kg of  municipal solid waste (MSW) annually 
(1). To address this problem, the EU mandates a so-called “waste 
management hierarchy”, which prioritizes waste prevention and 
minimization as the preferred methods of  managing waste. Material 
recovery and recycling are also prioritized. In contrast, thermal 
treatment of  waste and landfilling are the least favoured methods due 
to concerns about their potential adverse health and environmental 
effects.

Thermal treatment of  waste – Waste to Energy (WtE)

Waste to energy (WtE) plants typically consist of  a combustion 
chamber, a boiler to generate high-temperature steam, a storage pit, 
a bottom ash handling system, and a fuel gas cleaning system. In 
recent years, they have gained popularity as an environmentally friendly 
solution to the waste management problem. These plants use several 
technologies to thermally treat the waste and convert it into electricity 
and heat used for domestic and/or industrial purposes. For example, 
the WtE plant operated by Sysav in Malmö, which stands out as one 
of  the most energy-efficient plants in Sweden, burns more than 
600,000 tonnes of  MSW per year, providing 270 GWh of  electricity 
used every year within the plant and 1.5 TWh of  heat energy provided 
to the homes of  60 % of  the city’s 340,000 inhabitants (2). This state-
of-the-art plant ranks among the most advanced plants for thermal 
treatment of  waste in the world.

It is important to realise that achieving material recycling rates 
above 50 % is exceptionally difficult and that the EU mandates a cap 
on waste landfilling of  10 %, which must be met by 2035. This means 
that approximately 40 % of  residual waste will require other forms 
of  treatment. Thus, WtE is likely to play a vital role in sustainably 
managing residual waste streams in the near and far future.
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Health impacts of  WtE plants

WtE plants have been the subject of  much controversy due to 
the emissions of  pollutants including polychlorinated dibenzodioxins 
(PCDDs) and dibenzofurans (PCDFs), nitrogen oxides, sulphur 
oxides, particulate matter, and others. These concerns were not 
unfounded since old incinerators were running few, if  any, flue gas 
cleaning systems. Modern WtE plants are required to meet very 
stringent emission standards specified by the EU’s Waste Incineration 
Directive (2000) (3). As a result, today the plants are operating 
sophisticated systems for cleaning and monitoring flue gasses making 
thermal treatment of  waste a viable and environmentally friendly 
option for generating electricity and heat. Moreover, in December 
2019, the European Commission (EC) published the new Best 
Available Techniques (BAT) Reference Document for Waste 
Incineration (4), which sets even more rigorous environmental 
standards, particularly with respect to emissions of  toxic and persistent 
organic pollutants such as mercury, polychlorinated dibenzodioxins 
(PCDDs), and dibenzofurans (PCDDFs).

Because of  this, today there is wide scientific consensus that WtE 
systems do not adversely impact human health. The main pollutant 
of  concerns – particulate matter (PM), lead, mercury ,and PCDDs 
and PCDFs – are generally considered not to contribute to any 
significant degree to the ambient air concentrations of  these chemicals 
and do not thus represent a significant health risk. Several systematic 
reviews have addressed the environmental and health outcomes of  
WtE plants providing evidence that modern WtE plants are not 
associated with adverse health and environmental effects (5–8). In 
addition, a study by Morgan et al. (9) found that when modern, well-
managed WtE plants are considered, the health benefits offered by 
such plants outweigh any negative health effects. A recent report 
compiling data on the emissions to the atmosphere from 70 different 
WtE plants in the US provided evidence that atmospheric emissions 
for all criteria pollutants were significantly below the maximum 
achievable control technology (MACT) standard, with the exception 
of  nitrogen oxides (NOx), whose emissions were 35 % below the 
emission limits (10). These results were confirmed by other reports 
which did not find a relationship between the level of  dioxin emissions 
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from WtE plants and their concentrations in the surrounding ambient 
air (11, 12).

Risk perception of  WtE plants

Health risk characterisation is a well-established, although 
sometimes controversial, scientific field. However, it is still very 
difficult to bridge the gap between real risks posed by WtE plants 
estimated by domain experts and the perceived risks by inhabitants 
living near such plants. The NIMBY (Not In My Backyard) effect is 
a well-known phenomenon in the field of  waste management. It 
implies that people are generally in favour of  waste treatment plants, 
but are against such a plant being built near their homes. The NIMBY 
effect results in public opposition, protests, and even legal action 
against such plants, even if  they are necessary for managing the waste 
generated by the community. The NIMBY effect makes it difficult to 
find suitable locations for waste plants and often results in waste being 
transported longer distances for treatment, increasing the carbon 
footprint and dramatically raising the costs of  waste management. 
When WtE plants are concerned, risk attributes are a source of  
frustration, but they must be acknowledged when communicating 
health impacts to the public. Addressing the concerns of  the public 
and engaging with them in the decision-making process can help 
mitigate the NIMBY effect and improve the acceptance of  a waste 
management plant in the community. 

In light of  the above, it is clear that a transdisciplinary approach 
to the problem is urgently needed in waste management and public 
health because of  the complex and interrelated challenges that cannot 
be addressed by a single field or discipline. Environmental, engineering, 
and social sciences are just some of  the fields that must work together 
to address the environmental problems and public health issues. In 
the context of  public health, the example of  HIV campaigns shows 
what happens when scientists from different fields work together 
(13–15). The spread of  HIV has been effectively contained not only 
because of  rapid advances in biomedical science and the development 
of  antiviral therapies, but also because of  effective behaviour change 
campaigns needed to minimise the risk of  transmission. The same 
model could be applied to the problem of  WtE plants in particular 
and waste management in general. By bringing together different 
perspectives and expertise, transdisciplinary science can help find 
solutions that better meet the needs of  communities and are more 
effective.

In conclusion, modern WtE facilities are required to meet very 
stringent emission standards, making thermal treatment of  waste a 
viable and environmentally friendly option for generating electricity 
and heat which can then be used for domestic, commercial, or 
industrial applications. As reported in this Editorial there is broad 
scientific consensus on the health risks associated with running 
modern, well designed WtE facilities backed by evidence from several 
studies and systematic reviews which have found that WtE facilities 
do not adversely impact human health. Still, the NIMBY effect 
remains a challenge when siting such facilities. Therefore, policymakers 

and waste management authorities should continue to prioritize waste 
prevention, minimization and material recovery of  waste, but should 
also develop effective communication strategies to address public 
concerns about the health effects of  WtE plants. The best results 
would be obtained using a trans-disciplinary approach involving 
scientists and experts from different domains.
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