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Agricultural emissions in Europe are responsible for several environmental problems including health
issues, eutrophication, acidification and greenhouse gas emissions. Air pollution problems from
agriculture are caused mostly by emissions of ammonia, methane and primary particulate matter (PM).
This paper looks at this issue of ammonia emissions and provides recommendations for the legislative
package expected to be proposed in 2013 by the European Commission as a result of the review of the
Thematic Strategy on Air Pollution (TSAP).

Ammonia
The agriculture sector is responsible for 90% of ammonia emissions in the EU. Ammonia is involved in
the formation of secondary particulate matter (PM), which, together with ozone, is the pollutant with
the highest estimated impact on human health.
Over the period 2001-2012, the EU has seen no significant decrease in PM concentrations. High
concentrations of ozone and PM cause nearly half a million premature deaths in the EU every year as
well as significant health problems, which lead to increased hospital admissions, extra medication and
millions of lost working days.
In addition to the health burden, ammonia emissions cause significant damage to ecosystems by
contributing to acidification and eutrophication. While the ecosystem area exposed to excess load of
acidifying depositions has decreased over the last 30 years, problems still remain in some parts of
Europe. Eutrophication caused by excess nitrogen depositions remains a major problem over large
areas. In important parts of the EU, nitrogen deposition from ammonia is two to five times higher than
the deposition from nitrogen oxides and is largely attributable to intensive farming.
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The interim environmental targets for 2020 established in the 2005 TSAP for both PM health impacts
and eutrophication will not be met by 2020 under current legislation, resulting in significant costs for
the EU27 for years to come.
However, according to a study prepared by IIASA for the European Commission, by 2020 new controls
of agricultural ammonia emissions could protect an additional 200,000 km2 of ecosystems against
excess nitrogen deposition, including 50,000 km2 of Natura2000 areas and other protected zones1.
Such ammonia emission controls would also markedly improve air quality, contributing to a likely
elimination of all breaches of PM10 air quality limit values in the old Member States2. Simply put,
cutting ammonia emissions from the agriculture sector would reduce PM levels and exposure and
therefore improve people’s health and save lives. Since background PM concentrations – to which
emissions of ammonia contribute - cannot be controlled at a city level - which is where most of the
damage occurs - the EU has an important role to play in ensuring that the emissions are controlled at
source.
Finally, nitrogen pollution is responsible for significant damage to water and soil. More than 10 million
Europeans live in areas where nitrate levels in water exceed regulatory thresholds, which poses a
health risk if the water is regularly drunk without being properly treated. The impacts of nitrogen
pollution on air, water and soil have a total cost for the EU of between 70 and 320 billion euro per year
according to the First European Nitrogen Assessment3.
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TSAP-2012 Baseline: Health and Environmental Impacts, IIASA, November 2012.
Same IIASA study.
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Solutions
Unlike emissions from other land-based sectors which have been regulated over the past decades,
agricultural ammonia emissions are not expected to come down at all under current legislation. They
are even expected to increase somewhat by 2020 and 2030, as compared to 20054.
There is however great potential to cut ammonia emissions from agriculture. With maximum technical
reduction measures in place, emissions in 2020 are projected to be 30 per cent lower than in 2005. If
non-technical abatement measures are also considered, emissions could come down even further. A
“Maximum control efforts” scenario that includes assumptions on less meat consumption indicates a
reduction potential of more than 40 per cent by 2030, as compared to base year 20055.
In the context of revising the Gothenburg Protocol under the LRTAP Convention various options to
reduce ammonia emissions were considered and these have been presented for example in a report by
the Convention’s Task Force on Reactive Nitrogen6. A number of measures have been considered, and
five “top priority measures” are selected, namely:
•

Low-emission land application of manure and fertilizer:

•

Application of cattle, pig and poultry slurry as well as solid manure,

•

Low emission use of urea fertilizer.

•

Animal feeding strategies to reduce nitrogen excretion, from cattle, pigs and poultry.

•

Low-emission techniques for all new stores for cattle and pig slurries and poultry manure.

•

Strategies to improve nitrogen use efficiencies and reduce nitrogen surpluses, with nitrogen
balances on demonstration farms.

•

Low-emission techniques in new and largely rebuilt pig and poultry housing.

Other changes e.g. reduced livestock numbers (density) and the reduced meat consumption linked to it
are also important to reduce not only the emission of ammonia but also the impact of farming on the
environment and on climate change in general. Another crucial aspect is the total amount of manure
application and chemical fertilizers used which have important impacts on levels of air pollution as well
as water bound leakage. In that perspective the use of organic farming with its focus on good soil
management can be a good instrument to reduce emissions.
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NEC Scenario Analysis Report Nr. 7. 27 August 2010. Report to the European Commission by IIASA.
IIASA TSAP report 1.
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Options for revising the annexes to the Gothenburg Protocol to Abate Acidification, Eutrophication and Ground-level Ozone: annex IX (June 2011). Can be
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EU regulatory options
Currently, emissions from ammonia are either directly or indirectly addressed via the following EU
environmental legislation:
- Directive 2001/81/EC which sets ceilings for each Member State for pollutants responsible for acidification,
eutrophication, including for ammonia (NEC Directive).
- Directive 2008/50/EC on ambient air quality and cleaner air for Europe which sets ambient air quality
standards for harmful pollutants such as PM.
- Directive 91/676/EEC concerning the protection of waters against pollution caused by nitrates from agricultural
sources (Nitrates Directive).
- Water Framework Directive (WFD) requiring all waters to reach a “good ecological status’ by 2015.
- Directive 2010/75/EU on industrial emissions (IED, formerly IPPC) which sets Best Available Techniques (BATs)
to prevent and control pollutions from large installations such as pigs and poultry, but not for cattle.

The Nitrates Directive
The Nitrates Directive has contributed to the fact that some Member States started addressing the
impacts of ammonia to water via national legislation. However, the requirements of the Directive only
partly address ammonia emissions - some of the above mentioned solutions would require additional
incentives and obligations. Also, the measures put in place at national level vary extremely from one
Member State (MS) to another. We recommend that the European Commission strictly enforces the
requirements of the Nitrates Directive so that MS take further action where needed.

Ambient Air Quality Directive
The Ambient Air Quality (AAQ) Directive sets limits for the protection of public health, to be complied
with throughout Europe. Currently, EU limits are breached in many places. This is due to many factors,
one of them being the lack of emission control policy in key contributing sectors, including the absence
of appropriate control of ammonia emissions from agriculture. The AAQ Directive is not the right
instrument to introduce measures to cut agricultural ammonia emissions but its success relies heavily
on the adoption of those. In order to speed up MS compliance with the requirements of the AAQ
Directive, the European Commission should not only strictly enforce the Directive but also propose
legislative action to cut overall emissions of ammonia.
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National Emission Ceilings Directive (NECD)
The ceilings set under the NECD could be a potentially powerful EU instrument to reduce ammonia
emissions in the EU. Unfortunately, the ceilings for ammonia in the current version of the Directive are
too lax, leading to little – if any - effort by Member States to comply with these emission ceilings.
This year, the European Commission is expected to propose the long-awaited revision of the NECD. We
strongly recommend to the European Commission to propose ambitious emission reduction
commitments (formerly ceilings) for ammonia. This would provide the framework to reduce the overall
emissions of ammonia and would lead to clear health and environmental benefits for the EU.
While the adoption of ambitious emission reduction commitments for ammonia will be the key
instrument to trigger action within the NEC Directive, other options should be considered within the
review NEC Directive.
In particular, the revised NEC Directive could:
•

Require MS to develop codes of good practice and/or specific action programmes to be made
mandatory for farmers in addition to the article 6 of the current Directive;

•

The inclusion of BAT measures for the control of emissions from agriculture could be integrated
in the revised NEC Directive itself, building on the example of the Annex IX to the Gothenburg
Protocol but with a much more robust enforcement regime.

Such additional measures would contribute in achieving the very much needed emission reductions for
ammonia and the compliance with PM limits under the AAQ. It would help reduce the harmful impacts
of ammonia emission on human health and the environment.
A similar approach can be foreseen for addressing other pollutants (primary PM, methane) from
agriculture as well as from other sectors contributing most to air pollution (e.g. road, non road,
shipping, solvents/paints, small and medium scale combustion) in order to guarantee the successful
implementation of all emission reduction commitments and the achievement of the objectives of the
forthcoming revised TSAP.
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The Industrial Emissions Directive (IED)
The IED addresses ammonia emissions but only in relation to the intensive rearing of pigs and poultry.
For this sector, reference documents for BATs must be drawn up, reviewed and updated through an
exchange of information with stakeholders (Sevilla process). The key elements of BAT reference
documents (“BAT conclusions”) are mandatory and are adopted through Commission Implementing
Acts.
One of the weaknesses of the IED is the explicit exclusion of intensive cattle farming from its scope.
This way, the Directive excludes a major contributor to ammonia emissions in the EU, leaving a great
part of the problem unsolved.
However, according to the IED’s article 73, the European Commission shall consider the inclusion of
intensive cattle farming and spreading of manure in the scope of the Directive. It should propose
legislative action if and where appropriate. As part of this review process, a study has been produced
by AMEC for the European Commission7. The study indicates that the benefits of addressing intensive
cattle farming within the IED are in all cases greater than the costs involved. The cost benefit ratio
increases as farm size increases, implying that it is more beneficial from a cost perspective to target the
largest farms, in particular when it comes to the dairy sector.
The study shows that in many MS, the emissions of ammonia from cattle are already regulated.
However, these regulations vary considerably from one EU Member State to another (different levels
of stringency and different thresholds). The inclusion of cattle under the IED would provide an EU-wide
harmonisation of these standards which would guarantee a level playing field across the EU. It should
be at least as ambitious as the strictest national regime in place.
The study provides two practical options for the inclusion of cattle under the scope of the IED. The first
one is the creation of a BREF document setting BATs which would have to be respected by all farms
above a specific threshold. The second option is to include a specific chapter under the Directive
including specific requirement for cattle farms.
Against this background, we call upon the European Commission to amend the IED Directive in order to
prevent high emissions of ammonia from intensive cattle farming. This should be done as part of the
review of the TSAP given the important emission reduction potential of this sector. The inclusion of
possible other relevant sectors, as well as manure spreading, should also be considered.

7

See AMEC report, September 2012 :
http://circa.europa.eu/Public/irc/env/ied/library?l=/studies/article_reports/final_reports/30310_report_mainpdf/_EN_1.0_&a=d
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Conclusions and recommendations
Significant benefits can be expected from the reduction of ammonia emissions, ranging from better
quality of life, less premature deaths and diseases, reduced hospital admissions, medication and lost
working days, as well as important benefits on the environment.
Current EU legislation is clearly insufficient to deliver any reduction of ammonia emissions in the
coming years and decades. With no change in EU legislation, emissions are even expected to increase
somewhat by 2020 and 2030, as compared to 2005.
The ongoing review of the TSAP and the revision of the NEC Directive are a unique opportunity for the
EU to fill a major regulatory gap in its air pollution and pollution prevention and control frameworks.
We therefore call upon the European Commission to propose as soon as possible during the 2013 Year
of Air:
•

Ambitious binding emission reduction commitments for ammonia for 2020, 2025 and 2030. The
level of ambition for 2020 should go significantly beyond those of the 2001 NEC Directive, of
the revised Gothenburg Protocol and the 2005 TSAP. For 2030, the aim should be to have made
significant progress to achieve the long term objectives of the 6th EAP, i.e. “levels of air quality
that do not give rise to significant negative impacts on and risks to human health and the
environment.”

•

A comprehensive set of sector specific measures to limit ammonia emissions from relevant
agricultural sources. This can be done via BATs and/or emissions limit for large farms, including
cattle. Such measures are very well documented and could be introduced into EU law by
various means, either by a separate proposal to amend the IED or through requirements within
the upcoming proposal to revise the NECD itself.

Both actions - ambitious ammonia emission reductions commitments and source policy – are necessary
to reduce the important contribution of the agriculture sector to air pollution. By reducing secondary
PM concentrations, it would lead to significant improvements of ambient air quality and would speed
up Member States’ compliance with PM limit values under the Directive 2008/50/EC. It would greatly
benefit Europe’s ecosystems in particular by the reduction of eutrophication.
The above mentioned recommendations would need to be complemented by action to address other
pollutants emitted by the farming sector, in particular primary PM and methane. In particular, the NEC
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revision should include emission reduction commitments for methane, which is a ground level ozone
precursor and therefore causes considerable damages to human health, crop and materials8.
In parallel, the European Commission should strictly enforce existing legislation such as the Nitrates
and Ambient Air Quality Directives.
Other changes e.g. reduced livestock numbers (density), rearing practices linked to soil, as well as the
promotion of organic farming are also part of the solution and should therefore be explored as part of
the EU’s review of the TSAP.
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See EEB, ClientEarth and AirClim’s paper on the inclusion of methane under the NEC Directive:
http://www.eeb.org/EEB/?LinkServID=CE1E5250-5056-B741-DB16E09F7346411E&showMeta=0
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