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Municipal waste treatment can have negative 
effects on the environment, human health and 
may also cause nuisance to local residents. 
Decisions on the waste treatment methods 
need to take all these into account.  
Traditional landfill is gradually being replaced 
by other methods, although there are huge 
differences between Member States. 
Incineration and Mechanical Biological 
Treatment can be used for mixed waste, while 
recycling, anaerobic digestion, composting 
and other methods work for separated waste. 
Waste treatment is often combined with 
energy generation.  
Potential environmental effects include air, 
water and soil pollution, and depletion of 
natural resources, including raw materials and 
energy. From the climate change point of view 
landfills are the worst solution, while 
depending on the type of waste, recycling and 
anaerobic digestion are the best. 
Possible health effects, like respiratory and 
cardiovascular symptoms or cancer, are linked 
mostly to air pollution. Fine particulates, toxic 
metals and dioxins are the most dangerous. 
Most methods seem to be equally risky, but 
incineration possibly poses the greatest threat, 
and anaerobic digestion the lowest. 
Waste treatment facilities also cause nuisance: 
most complaints are about odour. However 
adequate measures can reduce such effects. 
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Issue definition 

The amount of municipal waste produced 
per person has been growing in recent 
decades and this trend is predicted to 
continue. Treating this quantity of waste 
presents several challenges. The traditional 
method of dumping waste in landfill sites, 
which was predominant until recently, poses 
threats to the environment and human 
health and may have other negative effects 
on nearby residents.  

In the past couple of decades, new methods 
of waste treatment have become widely 
used. This is, among other things, due to EU 
and national legislation and standards. 
Waste separation in households, and 
separated collection have become everyday 
practices, so making differentiated treatment 
possible.  

More and more waste is being diverted from 
landfills to recycling or incineration plants. 
The former make some of the waste material 
reusable, while most of the latter produce 
energy. Landfills are also being modernised, 
to recuperate gas and turn it into energy. 
Other methods are being developed to make 
waste more useful and less polluting. 
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Every method affects the population 
surrounding a facility and the wider 
environment. Facilities may emit greenhouse 
gases (GHGs), pollute the soil, water, emit 

http://www.library.sso.ep.parl.union.eu/rep/09-Briefings/2011/110158REV1-Separated-waste-collection-FINAL.pdf
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smoke hazardous to health, attract disease-
carrying animals (e.g. flies, rats), smell bad or 
spoil the view. For this reason, the 
establishment of a new facility often 
provokes resistance from locals. 
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Methods of waste treatment 

Three basic ways of treating waste are widely 
used. Waste can be dumped onto or into the 
ground, or burnt. Certain materials can also 
be recycled. An efficient waste strategy 
combines different methods. 

According to the new Waste Framework 
Directive landfills should be the last resort. 
Best is that waste is not even created. If it is, 
it should be reused or recycled, and if these 
are not possible, incinerated. 

Separation of waste is a prerequisite to most 
methods and also to cleaner landfills. Mixed 
waste can only be treated in landfills, 
incineration and Mechanical Biological 
Treatment plans, while separated waste can 
also be composted, treated with anaerobic 
digestion or recycled. 

Landfill 
In landfills solid waste is dumped onto or 
into the ground and left to degrade. In 
managed sites, waste is contained 
(separated from the environment), handled 
and decomposition materials are extracted. 
The depth of landfills affects the amount of 

oxygen present, and thus landfill gas 
production and the time lag of emissions. 

The proportion of waste dumped in landfills 
has been decreasing in the EU, but regional 
differences are significant (see figure 1). It is 
regulated by the Landfill Directive. 

Incineration 
In incineration plants solid waste is burnt. 
The energy released can be transformed into 
electricity or used for heating. The Waste 
Incineration Directive regulates this method. 

Recycling 
Recycling is the recovery of useful materials, 
such as paper, glass, plastic, and metals, from 
waste to use in new products. 

Other methods 
Mechanical biological treatment (MBT) is an 
industrial process in which residual wastes 
are slowly composted or digested after the 
removal of recyclable materials. The 
remaining residue is landfilled or incinerated.  

Composting uses bacteria to treat bio-waste, 
mostly in households. Its advantage is in 
diverting biowaste from landfills with little 
investment. It produces methane, but the 
compost can be used as fertiliser. 

Anaerobic digestion is a relatively new 
technology for biowaste treatment, similar to 
composting, but in industrial circumstances. 
It produces biogas that can be used as 

Figure 1 - Municipal waste treated by different methods in the EU (kg per capita, 2009) 
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Source: Eurostat 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:312:0003:0030:EN:pdf
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:312:0003:0030:EN:pdf
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31999L0031:EN:NOT
http://eur-lex.europa.eu/LexUriServ/site/en/consleg/2000/L/02000L0076-20001228-en.pdf
http://eur-lex.europa.eu/LexUriServ/site/en/consleg/2000/L/02000L0076-20001228-en.pdf
http://www.mbt.landfill-site.com/Page1/page1.php
http://www.compostingguide.com/composting-basics.html
http://www.anaerobic-digestion.com/html/introduction-to-anaerobic-dige.html


 
Library Briefing Municipal waste treatment methods 

 

Author:  Andras Schwarcz  110171REV1 
Contact: andras.schwarcz@europarl.europa.eu  32651 Page 3 of 5 
 

energy and a digestate usable as fertiliser. 

Another new and promising technology, 
pyrolysis (thermal decomposition [400-500˚C] 
without oxygen), produces replacements for 
naphtha, paraffin, char or diesel. 

Gasification is a partial oxidation process to 
produce gas from biomass. This gas can then 
be used for heating, electricity and fuel. 

Environmental impacts  

Types of impact 
GHG emissions from waste in the EU 
Approximately 2.8% of the EU's greenhouse 
gas (GHG) emissions result from waste 
management (including waste water). This is 
the same amount as international aviation. 
Three-quarters of these emissions originate 
from landfills, only 3% from incineration and 
2% from other activities, including recycling. 
Emissions consist of 88% methane (CH4), 10% 
nitrous oxide (N2O, mostly from waste-water 
treatment) and 2% carbon dioxide (CO2).1  

These 2008 values represent a significant 
decline (over 30%) from 1990 in respect of 
CO2 and CH4 from landfills and incineration. 

Other environmental damage 
Waste treatment, especially composting, 
emits particulate matter to the air. All 
methods which use combustion produce 
sulphur dioxide (SO2), hydrogen chloride 
(HCl) and fluoride (HF). Volatile organic 
compounds (VOC) escape from MBT. 
Landfills produce the most, and recycling the 
least, acidification and eutrophication 
effects. Contamination of groundwater, 
surface waters or sewers is not significant.  

Some methods of waste treatment require 
energy and water. They may also cause the 
depletion of natural resources, or decreases 
in availability of fossil and mineral resources.  

Positive effects 
Waste treatment also has positive effects, by 
producing energy from waste (incineration 
of waste and combustion of gases) or 
providing useful materials (recycled 
materials, fertilisers). These reduce 

environmental harm by avoiding emissions 
and replace natural resources.  

Landfill 
They affect the climate through landfill gases 
(CO2 and methane). These are the result of 
the decomposition of organic materials in 
solid waste by bacteria. Methane escapes to 
the atmosphere with a time lag of up to 50-
60 years and its global-warming potential is 
significantly higher than that of CO2.  

Altogether, over 83% of all solid-waste-
related GHG emissions come from methane 
from landfills. This is almost 30% of all 
methane emissions in the EU. Emissions also 
depend on the depth of the landfill and 
whether it is managed or not.  

Some (up to 20-37%) of the methane can be 
recovered and used for electricity production 
by combustion, or be disposed of by flaring 
(burning), although this emits CO2. 

Waste in landfills also produces leachate: 
contaminated water. In sanitary landfill sites 
this cannot escape into the environment. 

Incineration 
Incineration is responsible for nearly all the 
CO2 emissions from waste treatment. CO2 
emissions per tonne of waste incinerated 
dropped from 53 kg in 1990 to 12 kg in 2008 
(in the EU15 from 42 kg/t to 5 kg/t) due to 
technological improvement resulting from 
strict emissions regulation. The amount of 
CO2 produced depends on the material 
incinerated (plastics emit most). Incineration 
produces the highest HCl emissions. 

Incineration of most materials (except glass 
and metal) produces energy, which can be 
used for electricity generation or heating. 
Plastics have the highest energy value.  

The bottom ash remaining, after treatment 
and filtering out metals and combustible 
materials, can be used in construction. 

Recycling 
Emissions from composting, recycling, 
sludge spreading and biogas production 
surged in the past 20 years (436% growth) 

http://www.biomassenergycentre.org.uk/portal/page?_pageid=75,17506&_dad=portal&_schema=PORTAL
http://www.biomassenergycentre.org.uk/portal/page?_pageid=75,17504&_dad=portal&_schema=PORTAL
http://toxics.usgs.gov/definitions/vocs.html
http://toxics.usgs.gov/definitions/vocs.html
http://www.apis.ac.uk/overview/issues/overview_acidification.htm
http://www.eoearth.org/article/Eutrophication
http://unfccc.int/ghg_data/items/3825.php
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but altogether are only responsible for 8% of 
waste-related N2O and 1% of methane.  

As different materials require different 
recycling methods, GHG emissions can also 
vary significantly: plastics emit the most CO2, 
metals the most methane and organic waste 
the most N2O. This also depends on the 
recycling facilities. 

Secondary materials can reduce the 
production of new materials, thus reducing 
the depletion of natural resources.  

Other methods 
The environmental impact of these methods 
depends on the characteristics of the waste, 
linked to the efficiency of separate collection. 

Emissions and other effects of composting 
are difficult to measure, as the process takes 
place at private households. Emissions of CH4 
and particulates into the air and metals into 
sewers may be significant. 

Comparison of methods 
For all materials, but especially paper and 
wood, landfilling is clearly the worst option 
due to high methane emissions.  

Recycling is clearly the best option for 
plastics, textiles and metals. It is also a 
preferred option for most other materials. 

In the case of paper and wood, the 
comparison between incineration and 
recycling depends on the fuel the energy 
gained from incineration replaces. In the 
case of paper, the energy mix used to 
produce new paper, and the quality of waste 
paper is also relevant.  

For food and garden wastes anaerobic 
digestion is the best option, followed by 
composting and incineration. 

The environmental or total social costs of 
waste treatment methods are difficult to 
estimate, and studies reach different results: 

 A Swedish Environmental Research 
Institute report calculated that landfills 
are the most costly in Sweden, taking 

into account all environmental and 
welfare costs.  

 A WHO study calculates total costs of 
damage and full social costs in Europe 
are higher for incineration than landfills. 

Health effects 

Effects of waste on health 
Waste treatment facilities can affect human 
health in different ways. The most important 
is via air pollution, but groundwater 
contamination is also a possible pathway. 

Within air pollution, sulphur dioxide (SO2) 
and nitrogen oxides (NOx) are the most 
significant. Carcinogens like arsenic and 
nickel are rarer. The most harmful are: 
dioxins, polycyclic aromatic hydrocarbons, 
heavy metals and fine particulates.  

Dioxins escape from incineration and 
modern biological treatment (composting or 
anaerobic digestion) facilities. In the UK, the 
emission of dioxins per tonne of waste has 
decreased 99.8% since 1990 due to EU 
regulation. The amount of dioxin intake via 
inhalation is limited compared to that via 
foodstuffs. Although the release of dioxins 
during normal incinerator operation is low, 
very high releases can arise during start-up 
and shutdown. 

Pollution from waste treatment facilities is 
mostly linked to respiratory and 
cardiovascular diseases, as well as cancer.  

Comparison of methods 
Regarding respiratory diseases, incineration 
performs worst and landfills with flaring the 
best. The possibility of cancer is higher with 
landfills, incineration and pyrolysis, while 
anaerobic digestion is the least dangerous. 
Landfills can be linked to an increase in birth 
defects, but the evidence is insufficient. 
Altogether (in number of deaths brought 
forward per tonne of waste processed) most 
methods are more or less as dangerous. Only 
anaerobic digestion stands out as being 
(about tenfold) less risky.  

http://www.ivl.se/download/18.7df4c4e812d2da6a416800071752/B1547.pdf
http://www.ivl.se/download/18.7df4c4e812d2da6a416800071752/B1547.pdf
http://www.euro.who.int/__data/assets/pdf_file/0012/91101/E91021.pdf
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Composting is difficult to assess, because 
emission data are not available, but it does 
emit particulates. The effects of landfills are 
also complicated to quantify, as they can last 
for several decades. Smaller landfills tend to 
pose greater health risks than bigger ones. 
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The overall effects of incineration have not 
yet been conclusively assessed and are 
strongly debated. Risks depend greatly on 
the incineration technology used. According 
to one study, the health effects of waste 
treatment are insignificant. In the UK (61 
million inhabitants) incineration is estimated 
to cause one additional respiratory hospital 
admission in five years and one death every 
century. Another UK study suggests that risks 
are much higher. Rates of childhood cancer 
and birth defects are higher in the vicinity of 
incinerators. Fine and ultra-fine particulates 
in fly ash can increase asthma, cardiovascular 
diseases and cancer. Heavy metals 
concentrated in fly ash can cause emotional 
and behavioural problems (e.g. autism, 
dementia, depression, etc.).  

Other waste treatment methods bring one 
death forward every millennium. The effect 
on people living close to waste treatment 
plants is not apparent. 

Nuisance  

Odour 
The most common nuisance caused by 
waste treatment is odour.  

Odour is a nuisance of which many residents 
near waste-treatment facilities complain. 

Odours at landfill sites result from the 
organic compounds of decomposing waste 
materials and can be reduced by flaring. 
Other methods also emit odours. 

The topography, hydro-geology and 
meteorology (especially the prevailing wind 
direction) of the surroundings have to be 
considered when planning a waste 
treatment facility. Certain operations need to 
be planned for days when wind does not 
carry the smell towards the inhabited areas. 

Other concerns 
These include noise, smoke, dust, stagnant 
or obstructed water, vermin, traffic, wind-
blown waste, lowered property prices and 
visual impact, etc. Most countries have rules 
on these nuisances. Some of them could be 
reduced by applying existing standards or 
upgrading facilities. 

Physical and mental health problems can 
arise from nuisance factors. Some of the 
nuisances are not specific to waste 
treatment, but can occur near any industrial 
site. 

Further reading 

Environmental benefits of recycling - 2010 
update - Full report, WRAP, March 2010. 

Municipal waste management and greenhouse 
gases, Mette Skovgaard (et al), ETC/RWM 
working paper 2008/1, 31 January 2008. 

Waste Management Options and Climate 
Change, European Commission, 2001. 
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Endnotes 
 

1 All emission data are from 2008, in CO2 equivalent; source: EEA greenhouse gas data viewer. 

http://www.defra.gov.uk/publications/files/pb9052a-health-report-040325.pdf
http://www.ecomed.org.uk/content/IncineratorReport_v3.pdf
http://www.wrap.org.uk/document.rm?id=8816
http://www.wrap.org.uk/document.rm?id=8816
http://scp.eionet.europa.eu/publications/wp2008_1/wp/wp1_2008
http://scp.eionet.europa.eu/publications/wp2008_1/wp/wp1_2008
http://ec.europa.eu/environment/waste/studies/pdf/climate_change.pdf
http://ec.europa.eu/environment/waste/studies/pdf/climate_change.pdf
http://dataservice.eea.europa.eu/PivotApp/pivot.aspx?pivotid=475
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