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ABSTRACT. This review gathers information about the current legal requirements related to the emission of ammonia 
and greenhouse gases from animal housing in 21 out of the 28 EU countries and in 5 non-EU countries. Overall the 
review shows that most of the included countries have established substantial procedures to limit ammonia emission and 
practically no procedures to limit greenhouse gas emission. The review can also be seen as an introduction to the 
substantial initiatives and decisions taken by the EU in relation to ammonia emission from animal housing, and as a 
notification on the absence of corresponding initiatives and decisions in relation to greenhouse gases. An EU directive 
on industrial emissions from 2010 and an implementation decision from 2017 are the main general instruments to reduce 
ammonia emission from animal housing in the EU. These treaties put limits to ammonia emissions from installations 
with more than 2000 places for fattening pigs, with more than 750 places for sows and with more than 40,000 places for 
poultry. As an example, the upper general limit for fattening pigs is 2.6 kg ammonia per animal place per year. 
  This review indicates that the important animal producing countries in the EU have implemented the EU requirements, 
and, that only a few countries with a large pig population, in relation to their geographical size, have implemented 
requirements that are stricter than what is required by the EU.  
Keywords. Ammonia, Emission, EU, Europe, Greenhouse gas, Legal requirements, Legislation. 

List of used abbreviations and definitions: 
BAT (Best Available Technology): A technology approved for limiting the emission. Technologies are not supposed to be 

defined as BAT if they involve unreasonably high additional costs for the farmers.  
BAT conclusions:  Descriptions of the emission levels associated with the best available techniques. 
BAT-AEL (BAT-associated emission levels): Binding emission levels determined from BAT (EU 2017). 
Coll (Collection of laws): Term used in Slovak legislation where acts or decrees are parts of a Coll. 
EPA (Environmental Protection Agency). When used, in this review, EPA refers to the Environmental Protection Agency in 

the particular country indicated by the context. 
Fattening pigs: Term used for production pigs larger than 30 kg. The term is used even though some original documents use 

terms as finisher pigs or growing/finishing pigs for the same category. 
GEREP tool: A tool available online (France, 2017b) from the French Ministry of Ecology, and used to estimate ammonia 

emissions. 
IED (Industrial Emissions Directive): Main EU instrument regulating pollutant emissions from industrial installations (EU 

2010). 
IED farms: Farms covered by IED, which are installation for intensive raring  
• with more than 40 000 places for poultry, 
• with more than 2 000 places for production pigs (over 30 kg), or 
• with more than 750 places for sows. 

LAE-list: List of approved Low Ammonia Emission housing systems used in Flemish legislation (Flanders, 2004) 
Natura 2000 is a network of core breeding and resting sites for rare and threatened species, and some rare natural habitat 

types which are protected in their own right. It stretches across all 28 EU countries, both on land and at sea. The aim of the 
network is to ensure the long-term survival of Europe's most valuable and threatened species and habitats, listed under 
both the Birds Directive (EU, 2009) and the Habitats Directive (EU, 1992). 

NEC (National Emission Ceilings Directive): EU directive that state commitments for reduction of national emissions of 
certain atmospheric pollutants. The annex 2 in the directive includes a table B, which states reduction commitments for 
ammonia emission for each member country (EU 2016).  

The authors are solely responsible for the content of this meeting presentation. The presentation does not necessarily reflect the official position of the 
American Society of Agricultural and Biological Engineers (ASABE), and its printing and distribution does not constitute an endorsement of views 
which may be expressed. Meeting presentations are not subject to the formal peer review process by ASABE editorial committees; therefore, they are 
not to be presented as refereed publications. Publish your paper in our journal after successfully completing the peer review process. 
See www.asabe.org/JournalSubmission for details. Citation of this work should state that it is from an ASABE meeting paper. EXAMPLE: Author’s 
Last Name, Initials. 2019. Title of presentation. ASABE Paper No. ---. St. Joseph, MI.: ASABE. For information about securing permission to reprint 
or reproduce a meeting presentation, please contact ASABE at www.asabe.org/permissions (2950 Niles Road, St. Joseph, MI 49085-9659 USA). 

http://www.asabe.org/JournalSubmission
http://www.asabe.org/permissions
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PAN-list: List of technologies in the Flemish Programmatic Approach on Nitrogen (Flanders, 2014) to protect nitrogen 
sensitive nature areas according to NATURA2000.  

RAV-list: List of emission factors used in Dutch legislation (Netherlands, 2018b). 

1. Introduction 
Legal requirements are probably the most powerful tool to mitigate the negative consequences of emissions of substances 

as ammonia and greenhouse gases from livestock production activities. For the animal producers such requirements may 
increase costs or reduce production opportunities, and consequently reduce competitiveness compared to animal producers 
in countries with less strict legal requirements. Therefore farmers in some countries can have a justified expectation that 
legal requirement on emissions should be similar in different countries. In addition, knowledge about legal requirements in 
other countries may be helpful for the authorities in a specific country to define fair requirements. 

Animal producers in EU countries are obliged to fulfil legal binding requirements expressed in BAT conclusions for 
intensive rearing of poultry or pigs provided in a commission implementation decision (EU, 2017). The decision defines 
intensive rearing as activities with more than 40,000 places for poultry, with more than 2,000 places for fattening pigs (over 
30 kg), or with more than 750 places for sows.  However, it does not define the size of the area associated with an animal 
place for the different categories of animals. This introduces room for national interpretation on the differences in production 
that trigger whether the activity should or not be treated as intensive rearing.   

For ammonia emissions emerging from fattening pigs activities with more than 2 000 places the binding requirement 
(BAT-AEL) falls within the range from 0.1 to 2.6 kg NH3 animal place-1 year-1 (EU 2017). Organic production is exempted 
from the requirement, and the upper end of the range is increased to 5.65 kg NH3 animal place-1 year-1 for four defined 
housing systems: 

• full litter system (in case of a solid concrete floor),  
• kennel/hut housing (in case of a partly slatted floor),  
• straw flow system (in case of a solid concrete floor), and  
• littered external alley (in case of a solid concrete floor).  

The mentioned implementation decision does not define emission factors for different housing systems or reduction 
performance of the defined BAT. Therefore, the implementation of the decision requires established procedures - by the 
member countries - to ensure that the farmer meets the requirement within the BAT-AEL range. Alternatively, the member 
countries can propose their own requirement, as long as it ensures that it retains the emissions within the BAT-AEL. 
Therefore, the wide range of requirements associated with the BAT-AEL enables significant difference in the requirements 
in the EU member countries.  

Legal requirements on ammonia emissions from housing of other categories of animal production than those defined as 
intensive rearing are national affairs, though these usually are introduced to cope with other EU initiatives like the national 
emissions reduction directive NEC (EU, 2016) or the NATURA2000. 

Operators of facilities in the EU that cause an ammonia release of more than 10 000 kg/year are (according to EU (2006)) 
obliged to declare the emission to the European Pollutant Release and Transfer Register. This obligation appears to be 
affordable for operators of the large animal productions facilities, that it concerns, and, therefore, this review will not 
investigate possible differences in how this obligation is implemented in the member states.    

The aim of this study is to describe and compare the legal requirements on ammonia and greenhouse gas emissions that 
farmers have to meet in different countries when they are planning to establish or expand animal production buildings. The 
scope of the review is to include the 28 member countries of EU plus those non-EU countries which participate in the Cost 
Action 16106 on Ammonia and Greenhouse Gases Emissions from Animal Production Buildings 
(http://www.cost.eu/COST_Actions/ca/CA16106) project. For the sake of clarity and affordability, this review is targeted to 
fattening pigs and dairy cows, where fattening pigs represent the animal categories that are included by the IED and dairy 
cattle represents the animal categories that are not included by the IED. 

2. Methods 
Information about the legal requirements in this review is based on reports prepared by the co-authors in the participating 

countries.  

3. Results 
In this review, coauthors from 21 of the 28 EU-countries and from 5 non-EU countries provided information about the 

legal requirement on ammonia and greenhouse gas emissions from animal production buildings. The coauthors from the EU 
represents countries responsible for 94 % of the total pig population and 94 % of the total cattle population in the EU. The 
EU countries are responsible for 15 % of the pigs and 6 % percent of the cattle in the world. Information about population 

http://www.cost.eu/COST_Actions/ca/CA16106
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sizes in individual countries and in different regions of the world are indicated in figure 1 (figures from FAOSTAT (2018)). 

  
Figure 1. Cattle population plotted against pig population. Left hand graph includes the 28 EU countries (black bullets) and Israel, Norway, 
Republic of North Macedonia, Switzerland and Turkey (Red Bullets). The right hand graph includes global data. The graphs are based on 

animal population data from 2016 and extracted from FAOSTAT (2018). 

3.1. Ammonia  

The information gathered on legal requirement on ammonia emission from animal housing shows that the countries 
included in this study can be divided into four categories:   

• EU Countries with stricter requirements than the upper end of the BAT-AEL 
• Other EU Countries  
• Non-EU countries with legal requirements. 
• Non-EU countries with no legal requirements. 

In Belgium, the legislation treated in this review is a regional competence and the differences is so significant that we 
have chosen to treat the regions Flanders and Wallonia in the same way as countries.   

3.1.1. Countries with stricter requirements than the upper end of the BAT-AEL 

3.1.1.1. Belgium (Flanders) 
In Flanders, farmers are obliged to use low ammonia emission solutions when they build or renovate pig or poultry 

houses. The farmer must therefore select a housing system from a list officially approved Low Ammonia Emission housing 
systems – the LAE-list (Flanders, 2004).  The expected ammonia emission from fattening pigs must not be higher than 1.4 
kg per animal place per year, and the mentioned list contains eight housing systems that comply with that limit (see examples 
in Table 1). Next to those ‘stand-alone’ systems, the LAE-list also contains chemical and biological air cleaners and bio-
filters for purification of ventilation exhaust air. These can subsequently be implemented to meet the requirements for e.g. 
traditional slurry based housing systems with fully slatted floors. Currently, the mentioned cleaning systems are expected to 
reduce the ammonia emission by 70%. New regulations are being prepared in order to provide in a new LAE-list with more 
diversification in air cleaning systems depending on their proven emission reduction levels. 

Additionally, Flanders implemented in 2014 the Programmatic Approach on Nitrogen (Flanders, 2014) to protect its 
nature sensitive areas according to NATURA2000. Here all types of livestock buildings are affected, including naturally 
ventilated buildings e.g. for dairy cows and goats, if dispersion modelling indicates that their ammonia emissions could 
result in an exceedance of the maximum allowed ammonia deposition in a nearby nature sensitive area. Consequently, the 
farmer must apply ammonia emission reduction techniques in order to comply. Therefore, the farmers can select techniques 
as listed in the PAN-list (Flanders, 2014) containing both ‘hard’ construction techniques (e.g. floor systems) and ‘soft’ 
management techniques (e.g. feeding) starting from 10% ammonia emission reduction. The PAN-list also includes technique 
combinations. 
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Table 1. Examples of ammonia emission factors from the Flemish LAE-list with officially approved Low Ammonia Emission housing systems for 

fattening pigs (up to 110 kg) (Flanders, 2004). 

Housing system Emission factor, 
kg NH3 animal place-

1 year-1 
Aerated slurry system for manure collection and rinsing - pen area from 0.65 to 0.80 m² 1.4 
Aerated manure system for manure collection  equipped with  a sewage system or other drainage system 
closed off from the air - pen area from 0.65 to 0.80 m² 

1.4 
 

Cooling deck system with 170% cooling surface using slatted floors with increased manure passage. 
Emission Surface max 0.8 m2 per animal. 

1.1 

Manure pit with (water-) and manure channel, the last with slanted wall(s) and with slatted floors other than 
those with increased manure passage (Emission surface max 0.18 m² per animal) 

1.2 

Manure and urine gutter system equipped with a scraper system for separated removal of manure and urine 1.2 

3.1.1.2. Denmark 
A Danish farmer that wish to establish or expand animal production buildings must use housing systems and 

environmental technologies that ensures the ammonia emission is held below certain thresholds stated in a ministerial order 
(Denmark, 2018a). The procedure includes three steps:  

• estimation of the expected emissions from the whished housings system,  
• estimation of the emission that can be allowed, and  
• addition of approved technologies that can reduce the emission to the allowable level.  

The expected ammonia emission is calculated as an emission factor (kg NH3-N m-2 year-1) multiplied by the production 
area. The latter is defined as the area in fixed livestock facilities where the animals can stay and deposit manure. The 
ministerial order (Denmark, 2018a) dictates the emission factors that must be used for different categories of animals in 
different housing systems. For fattening pigs housing with slatted floor three emission factors exist, depending on the 
percentage of floor covered with solid floor. For dairy cows in cubicle housing, four emission factors exist depending on the 
design of walking areas (Table 2).  

Table 2. Examples of Danish emission factors and BAT levels expressed in kg NH3 m-2 year-1 (Denmark, 2018a), 
(The values are converted from kg NH3-N m-2 year-1). PA1 indicate the maximum production area where BAT level 1 applies. PA2 indicates the lower 

limit for production area for when BAT level 2 must be used. In between PA 1 and PA 2, the requirement is linearly related to the production area.    

Animal category  
   - and housing system 

Emission 
factor 

BAT 
level 1 

PA1, 
m2 

BAT 
level 2 

PA2, 
m2 

Fattening pigs:      
  -  Partly slatted floor, 50 - 75 % solid floor 1.70 1.97 1300 1.29 4500 
  -  Partly slatted floor, 25 - 49 % solid floor 2.31 1.97 1300 1.29 4500 
  -  Drained floor+ slatted floor (33 %/67 %) 2.79 1.97 1300 1.29 4500 
Dairy cows, heifers and steers.    

    - Cubicles with solid floor 2.04 0.81 
   - Cubicles with slatted floor (scrapers in channels) 1.21 0.81 
   - Cubicles with slatted floor (channel, backwash or   
      ring channel) 

1.63 0.81 

   -  Solid Drained floor with scrapers and liquid manure   
      drainage 

0.81 0.81 

   -  Deep litter 1.07 1.07 

The allowable emission is depending on whether the housing system is planned to be located near defined ammonia 
sensitive natural areas, which includes some of the Natura 2000 areas and additional areas of national or local significance. 
In larger distances from these areas, BAT levels, dictates the maximum allowable emission. In determination of the BAT 
levels, it is taking into account how costly it is to reduce emissions from the different housing systems. Due to limited options 
to reduce emissions from housing systems with solid manure, the BAT level for these housings systems corresponds to the 
expected emission, as it appears for deep litter dairy housing in Table 2. For pig housing, it is assumed that it is cheaper to 
reduce emissions from larger facilities than from smaller. Thus, two BAT levels are defined for these housing systems. For 
fattening pigs housed in systems with liquid manure, the BAT level is 1.97 kg NH3 m-2 year-1 up to a production area of 
1300 m2, and 1.29 kg NH3 m-2 year-1 for facilities with production areas above 4500 m2. For productions areas between 1300 
and 4500 m2, the BAT levels are estimated as a linear relation with the production area.  A consequence is that a production 
area of 2557 m2 results in a BAT level of 1.7 kg NH3 m-2 year-1, which is identical with the expected emission from housing 
system with 50-75 % solid floor. Therefore, this housing system can be used in facilities with productions areas up to 2557 
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m2, however larger facilities and housing systems with less solid floor has to be equipped with an approved environmental 
technology to reduce the ammonia emission.  

The mentioned BAT levels are not are applied on small facilities if the estimated ammonia emission from the animal 
production is less than 910 kg NH3 year-1. 

Near ammonia sensitive natural areas an additional requirement exists, that limits the deposition within these areas. 
Estimations of expected deposition is an integrated part of a special homepage (husdyrgodkendelse.dk) which farmers has 
to use when they apply for permits to establish or expand animal production. The limits for deposition in the ammonia 
sensitive natural areas depends on the category of the ammonia sensitive natural area, the deposition from neighboring farms 
and the distance to neighboring farms. The limits are lowest for Natura 2000 areas and can be as low as 0.24 kg NH3 ha-1 in 
total deposition from a single farm or 0 kg NH3 ha-1 in additional deposition (at expansion of the housing system). 

To reduce the emission below the threshold level, the farmers can add approved technologies that can reduce the ammonia 
emission. The approved technologies are available at a list of technology (Denmark, 2018b) maintained by the EPA. The list 
includes technologies as acidification of manure in slurry pits (64 % reduction in pig housing and 50 % reduction in cattle 
housing), cooling of the bottom of slurry pits in pig housing (up to 34 % reduction) and various systems for cleaning of 
ventilation exhaust air. 

3.1.1.3. Netherlands 
In the Netherlands, farmers have to fulfil the Regulation on ammonia and livestock production (Netherlands, 2018a). For 

each farm, ammonia emissions are calculated based on emissions factors (kg NH3 animal place-1 year-1), and the number of 
animal places. The emission factors are given in the so-called RAV-list (Netherlands, 2018b).  

For new fattening pigs facilities, the maximum ammonia emission level is 1.5 kg NH3 animal place-1 year-1. For facilities 
larger than 2 000 places this level is reduced to 1.1 kg NH3 animal place-1 year-1 for facilities to be built after 1 January 
2020.  The mentioned RAV list includes emission factors for 37 housing systems for fattening pigs (see examples in Table 
3), whereof 27 fulfil the current requirement (1.5 kg NH3 animal place-1 year-1) and 16 also fulfil the coming requirement 
(1.1 kg NH3 animal place-1 year-1) for facilities larger than 2 000 places.  

Table 3. Examples of ammonia emissions factors for fattening pigs and dairy cows mentioned in the Dutch Rav-list (The Netherlands, 2018b). 

 

Animal category  
   - and housing system 
 

 

Emission 
factor, 
kg NH3 

animal place-

1 year-1 

Maximum 
emission, 
kg NH3 

animal place-

1 year-1 
Fattening pigs:   
 - Fully slatted floor 4.5 1.5 
Partly slatted floor: 
- Manure cellar under entire animal area  (without  air trap)  
- Manure collection in, and rinsing with, NH3-lean liquid (including acidification)  
- Manure collection in formaldehyde treated manure in combination with a metal 

triangle slatted floor  
- Manure collection in water in combination with a triangle metal slatted floor  
- Manure channel with inclined pit walls with triangle metal slatted floor on the manure 

channel and emitting manure surface area maximum 0.18 m2 per pig 
- Biological or chemical air scrubbing system with 70% ammonia emission reduction 
- Convex floor with concrete slats on water channel and triangle metal slatted floor on 

slurry channel: Emitting slurry surface maximum 0.22 m2 per pig 

 
4.5 
1.6 

 
1.0 

1.3 
 

1.0 

0.9 
 

1.4 

 
1.5 
1.5 

 
1.5 

1.5 
 

1.5 

1.5 
 

1.5 

- Other housing systems 3.0 1.5 
Dairy cows, and heifers older than 2 years.   
- Cubicles with solid sloping floor with profiling, with quick urine discharge with manure 

scraper 
 

11.0 
 

8.6 
- Cubicles with solid sloping floor with rubber top layer, with quick urine discharge with 

manure scraper 
 

11.0 
 

8.6 
- Cubicles with slatted floor with a convex rubber top layer and sealing flaps in the slits 

of the slatted floor, with manure scraper 
 

6.0 
 

8.6 
- Cubicles with slatted floor with a convex rubber top layer, with manure scraper 7.0 8.6 
- Mechanically ventilated barn with an acid air scrubbing system 5.1 8.6 
- Other housing systems  13,0 8.6 



ASABE 2019 Annual International Meeting Page 12 

 
The mentioned requirements and emission factors are not affected by the pen area that the permits are associated with. 

The animal welfare legislation requires a pen area of at least 0.8 m2 per fattening pig place, however, many farmers get 
permits issued in relation to different animal welfare certification schemes, e.g. the “one star pigs” which require a minimum 
pen area of 1.0 m2 per fattening pig. 

For new dairy cow facilities, the maximum ammonia emission level is 8.6 kg NH3 animal place-1 year-1, and the RAV list 
includes emission factors for 33 housing system for dairy cows, whereof 12 of them fulfil the requirement of maximum 8.6 
kg NH3 animal place-1 year-1 (see examples in Table 3).  

There are some exemptions from former distinguished situations, but the described situations are valid for most livestock 
houses. In some provinces in the Netherlands (Noord Brabant and Limburg) the ammonia emission for newly build pig 
houses should be reduced with 85% from the emission value of traditional housing systems (Other housing systems, see 
table 3). Organic housing systems are not falling under the ammonia regulations. 

3.1.1.4. Slovakia 
Ammonia emission from animal housing in Slovakia is covered by a comprehensive legal framework for control and 

regulation of air pollutants from a wide range of sources (Slovakia 2010, 2012 and 2008).  The requirements depend on the 
size of the source of pollution (large, medium or small), and Table 4 defines these sizes for fattening pigs and for dairy cattle. 

Table 4. Definition of the size of the source of annual pollution for fattening pigs and dairy cows.   

Animal category Planned number of animal places 
Large source of pollution Medium source of pollution 

Fattening pigs (of more than 30 kg) > 2,000 ≥ 500 
Dairy cattle > 500 ≥ 200 

 
Ammonia emission factors for housing systems are defined for different categories of animals (Slovakia, 2008). For dairy 

cattle, it constitutes 8.7 kg NH3 animal place-1 year-1 and the corresponding number for fattening pigs is 2.89 kg NH3 animal 
place-1 year-1.  

Operates of both medium and large sources of pollution has a yearly obligation to report the emissions during the year 
elapsed to the competent District Office. The obligation includes; 

• complete and true data on quantities released into the atmosphere,  
• data on compliance with emission limits,  
• computation of a charge for each medium and large source of pollution, and  
• computation of the total of the annual due charge.   

For ammonia the basic charge is 65 € tones-1, and for emissions beyond the allowed level, the charge is three times as 
high. 

Operators of large source of air pollution is required to limit the emissions of ammonia from animal housing by 
introducing low-emission technologies to achieve a 20 % reduction in relation to the mentioned emission factors. 

At the planning of housings system categorised as large sources of pollution, it is necessary to address the reduction of 
ammonia emissions in a comprehensive manner, so that ammonia captured at one stage of manure processing would not 
cause an increase in emissions in the next processing stage. 

The overall reduction in ammonia emissions from animal production can be achieved by applying low emission 
technologies. The achieved reduction in ammonia emissions should be evaluated individually for each particular farm. 
Values that can be achieved by implementing specific low-emission technology are listed in Slovakia (2008), and the 
numbers relevant for dairy cows and fattening pigs are reproduced in Table 5. 

Table 5.  Maximum reduction effect of Low-emission technologies relevant for cattle and pig housing. 

Low-emission technology  Reduction 
up to % 

Related to feed composition: 
- Addition biotechnological products to feed (concrete biotechnological products are not mentioned in the legislation) 

 
50 

Related to ventilation: 
- Utilization of ventilation with energy recovery 

 
25 

Related to slurry based pig housing:  
- Utilization of partially slatted floor, up to 50% of the area, 
- Manure removal/disposal several times a day 

 
20 
50 

3.1.1.5. Owervieiw over the requirements in the countries with stricter requirements than the upper end of the BAT-AEL 
Figure 2 compares the general upper limits for ammonia emission from new and expanded fattening pig housing in 

Flanders, Denmark, The Netherlands and Slovakia. In Flanders and Denmark, the requirements are stricter close to special 
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ammonia sensitive natural areas, and it is stricter in some provinces in the Netherlands. For Denmark, the requirements are 
estimated on the preconditions that each fattening pig place corresponds to a production area of 0.65 m2. 

 
 

 
Figure 2.  Upper end BAT-AEL and national legal requirements on ammonia emission from fattening pigs. In Flanders and Denmark, the 

requirements are stricter close to special ammonia sensitive natural areas, and it is stricter in some provinces in the Netherlands. 

Denmark, The Netherlands and Slovakia are the only countries, in this review, that have introduced general restrictions 
on ammonia emissions from cattle housing, and the levels are indicated in Figure 3. However, the requirements are stricter 
in some provinces in the Netherlands, and close to special ammonia sensitive natural areas in Denmark. For Denmark, the 
level is calculated on the preconditions that the manure is handle as slurry, that the cows are heavier than 550 kg, and that 
each animal place corresponds to a production area of 8 m2.  

 
Figure 3. National legal requirements on ammonia emission from dairy cows. More restrict requirements might be stated in some regions or 

close to special ammonia sensitive natural areas. 

3.1.2. Other EU Countries 

3.1.2.1. Belgium (Wallonia) 
In Wallonia, there is currently a process of determining a procedure for implementing the BAT in the framework of the 

IED Directive (EU, 2010), and it is anticipated that the procedure will be similar to the procedure in Flanders (see section 
3.1.1.1). 

3.1.2.2. Croatia 
Croatian farmers that wish to establish new or expanding existing farms need to acquire an "Environmental impact study".  

For IED farms this impact study has to documents that the EU BAT-AELs are fulfiled. 
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3.1.2.3. Finland 
For IED farms, Finnish farmers are obliged to use housing systems, feed compositions and abatement techniques that 

ensure that the ammonia emissions do not exceed the EU BAT-AELs.  Ammonia emissions must be monitored using one of 
the techniques listed in BAT 25 (mass balance calculation, measurements or emission factors (EU, 2017)) and the monitoring 
results must be provided to the supervising authority annually.  

3.1.2.4. France 
The regulation of ammonia emission from IED farms are incorporated in the French Environmental Code (France 2013, 

2017a).  
There is currently a process, where 3300 IED farms (17 % of French poultry farms and 3 % of pig farms, 72 % located 

in West of France) will be re-examined. From 21 February 2017, they have two years to demonstrate whether they conform 
to the EU BAT-AEL (EU, 2017), and if not, four years to do it. The re-examination consists of a declaration with supporting 
documentation of estimated N and P excretion, and ammonia emissions. The excretions must be estimated using either  

1. “simplified true balance” tools (“bilan réel simplifié” in Frence), or  
2. default excretion included in the GEREP tool, or  
3. manure chemical analyses.  

The mentioned GEREP tool is available online (France, 2017b) from the French Ministry of Ecology, and is also used to 
estimate ammonia emissions, both at the re-examination process and when livestock IED farms fulfil their annual obligation 
to online declare emissions (e.g. of ammonia) (France, 2018). 

To estimate ammonia emissions from each building, the farmer can include abatement factor associated with each BAT 
in the GEREP tool or use the results of measurement made on farm. BAT chosen by the farmers can be BAT listed in (EU, 
2017) or in future other BAT when French Ministry of Ecology will have approved them. Table 6 shows examples of 
abatement factors obtained by combining techniques in France (2017b) to estimate ammonia emissions from a pig building.  

In 2021, French authorities will begin to control livestock farms to verify conformity to BAT, in addition to these 
declarations of emissions. 

Table 6. Example of abatement factors for ammonia emissions from a pig building with fully slatted floors, obtained by combining different 
manure management techniques in the French GEREP tool. 

Technique No slurry cooling With slurry cooling 
Storage in a pit during the entire duration of animal presence 1.00 0.60 
Storage in a pit with slurry removed at least every 15 days 0.85 0.51 
Storage in a pit with slurry removed at least twice a week 0.75 0.45 
Mechanical removal with V-shaped scrapers 0.55 0.33 
Removal by flushing with the liquid fraction of slurry 0.75 0.45 
Floating slurry 0.80 0.48 
Slurry acidification 0.40 0.24 
Floating balls in the manure channel 0.75 0.45 

3.1.2.5. Germany 
The Federal Immission Control Act (Germany, 2010) and a technical instruction for keeping the air clean - TA Luft 

(Germany, 2002) integrate the requirements as written in the EU BAT-AEL and transfer them into German national 
legislation.  The authorities control if regulations are met when farmers want to establish or expand their production. The 
farmer must proof that he fulfils the requirements. The TA Luft (Germany, 2002) gives very clear guidance on how this proof 
has to be performed. The proof is an essential part of the permission. 

3.1.2.6. Greece 
The Greek authorities have not yet established procedures to control that IED farms complies with the EU BAT-AELs, 

however it is expected that it will happen soon.      

3.1.2.7. Hungary 
According national decisions, Hungarian IED farms is obliged to fulfil the EU BAT-AELs from 15th February 2021, and 

from that date they need to have an authorization which satisfy the environmental requirements including the EU BAT-
AELs. 

3.1.2.8. Ireland 

A significant number of Ireland's Natura 2000 sites are subject to nitrogen deposition levels that result in unfavourable 
conservation status. The EPA has responded to this by implementing an interim response and is also developing further 
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guidance for assessment. The current situation is detailed below. 
IED farms must adhere to the BAT-AELs, and to obtain an IED licence for such farms the proponent must demonstrate 

that the farm will cause no significant adverse effects on protected flora and fauna in Natura 2000 sites.  
The Environmental Impact Assessment Directive (EU, 2014) requires that proposals for pig farms with more than 900 

sows or 3,000 places for fattening pigs complete an Environmental Impact Assessment Report that demonstrates that the 
farm will not cause air pollution.  

The Air Pollution Act (Ireland, 2011) includes in its definition of air pollution "a condition of the atmosphere in which a 
pollutant is present in such a quantity as to be liable to have a deleterious effect on flora or fauna".   

An Environmental Impact Assessment for pig houses must demonstrate that the facility will cause no significant adverse 
effects on protected flora and fauna in Natura 2000 sites. This indicates that the conservation status of the Natura 2000 sites 
must be maintained at favourable once the facility is operational. Ammonia deposition and the deposition of other nitrogen 
compounds are liable to have a deleterious effect of flora and fauna in Natura 2000 sites, resulting in unfavourable 
conservation status.  

Historically and until the new guidance is published, the EPA has adopted guidance published by the United Kingdom's 
Environment Agency for England for the Environmental Impact Assessment Reports. Consequently, the EPA requires that 
all proposed developments within 20 km of a Natura 2000 site are screened using the Simple Calculation of Atmospheric 
Impact Limit (SCAIL) model (Ireland, 2014). The SCAIL model was developed by the Centre for Ecology and Hydrology 
in Scotland with funding from regulators in Ireland and the UK.  

In Ireland, if SCAIL predicts impacts from a proposed development in isolation that are greater than 4 % of the critical 
level for ammonia or nitrogen deposition, one of the following is required: 

• A cumulative assessment with other farms in the area using the SCAIL model. 
• A detailed modelling assessment to consider cumulative impacts. 

If the outcome from an Environmental Impact Assessment indicates that the BAT-AEL results in unfavourable 
conservation status at a Natura 2000 site, the development must be refused unless the farmer implements emission abatement 
to reduce emissions to levels that do not result in unfavourable conservation status. 

Recent licenses issued in Ireland for new fattening pig farms have limited ammonia emissions to the BAT-AEL of 2.6 kg 
NH3 animal place-1 year-1. 

Recently the EPA has requested that BAT 23 of the BATs mentioned in EU (2017) is implemented at IED farms. This is 
achieved in new licences that state that licencees must estimate ammonia emissions and its reduction "by estimation or 
calculation of the reduction of ammonia emissions from the whole production process using the BAT implemented at the 
installation". The estimate or calculated reductions shall be submitted to the Agency as part of an Annual Environmental 
Report.  Such a report must be submitted on an annual basis by all licencees to the EPA. 

The EPA is in the final stages of developing new guidance for ammonia assessment for pig farms that includes: 

• Definition of a threshold quantity of ammonia emissions that could cause a significant effect. 
• A methodology for completing an ammonia impact assessment.  

The EPA intends to adopt its new guidance for ammonia assessments in 2019.  
There is no legal requirement to assess ammonia from new or expanding dairy cow production facilities in Ireland.  

Bovine livestock in Ireland is predominantly reared on permanent pasture, with grass or silage making up to 83.6 % of a 
typical dairy cow diet. Dairy cows in Ireland are at grass for up to 300 days and nights per year.  

3.1.2.9. Italy 

Italian farmers that operate animal production facilities are obliged to achieve an authorization for the emissions from 
the public authority. Within a general national frame, each region has developed a regulation body to comply these 
obligations. However, the four regions most important for animal farming (Piemonte, Lombardia, Veneto and Emilia 
Romagna) have signed an agreement (Italy, 2017) to make consistent all the actions aimed to improve the quality of the air 
in the Po basin among the four regions. 

IEA farms are subjected to an “Integrated authorization for the emission”. The emission of these farms is evaluated on 
the basis of a monitoring and control plan. This plan is compiled by the farmers itself on the basis of regional guidelines, 
and subjected to an evaluation by the public control authority which release the authorization. A farmer that wish to establish 
or expand animal production activity must adopt the BAT to reduce the emissions. Within the monitoring and control plan 
the farmer must compile a check list of the best available techniques applied or not. Because of revised version of the BAT 
(EU, 2017) the farmers have time till the year 2021 to revise their techniques according to the new BAT conclusions. In 
Veneto, a web platform is available to compile the monitoring and control plan of each farm (Italy, 2018). With this 
applicative the emissions of each farm are quantified according to the structural and technical characteristics and the BAT 
applied. Maximum animal density is computed considering the area available for rearing and the minimum rearing area 
admitted by the current animal welfare regulations. When a feeding technique is applied the N excretion is accessed using a 
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mass balance method. The estimation of the ammonia emissions can be estimated by the farmer according to 

• a mass balance approach, 
• use of emission factors, or  
• computations based on ammonia measurements and ventilation parameters within the housing rooms.  

Examples of derived Emission factors for fattening pigs are given in Table 7. 
Table 7. Example of emissions factors for different housing of fattening pigs (Italy, 2009). 

BAT 
code 

Housing BAT Emission factor, 
kg NH3 /place/year 

3.3.1 Slatted floor, storage pit underneath  no 3.0 
3.1.2 Fully slatted floor, vacuum system for slurry removal yes 2.2 
3.1.12 Partial slatted floor, bedding in defecation area yes 2.1 

 
Farms not included by the IED are obliged to achieve a “general authorization for the emissions”, however those do not 

include specific limits for ammonia emission from animal housing.  

3.1.2.10. Lithuania 

Ammonia emissions from animal production buildings in Lithuania are covered by the Permission system for integrated 
prevention and control of pollution (Lithuania, 2013). Farmers who wish to build or renovate and expand pig or poultry 
houses must try to apply the best available technology and to use housing systems and environmental technologies that fulfil 
the requirements and ensure ammonia emission not exceed the EU BAT-AEL EU (2017). For IED farms an environmental 
impact assessment study must be submitted together with the permit application. The study must describe the negative 
impacts on the environment and the mitigating measures that guarantee the protection of the environment. Among other 
environmental issues, ammonia emissions from the buildings shall be estimated. The conditions under which the production 
must be carried out are described in the permit and evaluated individually for each particular farm. The permit also includes 
a future monitoring program of the farm environment including the frequency of monitoring studies. Monitoring program 
is prepared  and implemented by the farm itself in compliance with the Regulation Order for farm environment monitoring 
(Lithuania 2009). Farms are recommended to carry out the monitoring of soil and ground water. If the concentration of air 
pollutants, estimated by simulation method according to national criteria does not exceed the limit values of pollution, the 
monitoring of air quality is not compulsory. 

In addition, such farms are regularly inspected. Authorities that carry out the inspection function develop inspection plans 
and check if the farm fulfils the requirements. 

3.1.2.11. Malta 

The Maltese pig production is relatively small and there are hardly any pig facilities that are big enough to be covered by 
the EU BAT-AELs. Nevertheless, subsidiary legislation on emission control (Malta 2013) has a provision that any 
Commission Decision on BAT on installations for the intensive animal rearing (EU, 2017) are automatically transposed into 
Maltese law. Hence if there is an application for a farm with more than 2000 places for fattening pigs, the officer in charge 
of reviewing the application from a veterinary aspect will inform the Environment and Resource Authority. This authority 
will direct the applicant to an integrated pollution prevention and control procedure including adaptation of the EU BAT-
AEL. 

3.1.2.12. Poland 

The Polish Ministry of Environment has disseminated guidelines for the practical application of the EU BAT conclusions 
for IED farms (Poland, 2017). According to national regulations all farms included by the IED is obliged to adapt their 
activities to the BAT requirement before February 2021. 

3.1.2.13. Portugal 

In Portugal, it is controlled that the EU BAT-AELs are met at national level. The procedure includes that operators of IED 
farms have to report emissions annually. In this report, they have to describe the solutions/BAT used in the current year to 
minimize emissions and they have to propose some actions for the next year (actions might be BAT implementation or staff 
training for example). So, the national procedure to control that EU BAT-AELs are fulfilled is based on the annual 
environmental reports from the operators of facilities covered by the IED.  

3.1.2.14. Romania 

In Romania, it is envisaged that the EU BAT-AELs requirements can be met by a nutritional strategy that includes 
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reduction of the protein content in the feed by using a balanced diet in relation to essential amino acids and to apply multi-
stage feeding technologies, respecting the specific requirements of the production period. The strategy is implemented by 
assuming that farmers applies recommendations about nutrition techniques, including a careful alignment of the feed 
composition for each category of animals. 

3.1.2.15. Slovenia 

For IED farms, Slovenia farmers are obliged to obtain environmental permits that ensure the fulfilment of the EU BAT-
AEL (Slovenia, 2015).  Farmers that wish to establish or expand large animal production, including cattle production, are 
subject to an environmental impact assessment and have to obtain an environmental approval (Slovenia, 2014). It is not 
considered likely that this approval will impose requirements for ammonia emissions beyond the EU BAT-AEL.  

3.1.2.16. Spain 

Spanish farmers that establish or substantially modify IED farms are requested to document the technology and other 
techniques used to reduce emissions (BAT). In the next years farmers will have to adapt to the new BAT conclusions (EU, 
2017). 

3.1.2.17. Sweden 

Swedes farmers that wish to establish or expand IED farms or facilities to above 400 animal units of cattle, have to apply 
for a permit according to the Environmental Regulation (Sweden 2013a) under the Environmental Code (Sweden 1998). 
One animal unit of cattle equals one cow or six calves between 1-6 months or three other cattle older than 6 months. An 
environmental impact assessment must be submitted together with the permit application. Among other environmental 
issues, ammonia emissions from the buildings shall be estimated; existing and best available abatement measures and the 
impact on the environment shall be described. The permit states the conditions under which the production must be carried 
out. Close to sensitive natural areas, e.g. Natura 2000 areas, the deposition of nitrogen due to the local animal production is 
accessed during the permit processing. The licensing authority is the County Administrative Boards. 

In addition, the requirements for IED farms are incorporated in Swedish Environmental Code by the Industrial Emissions 
Regulation (Sweden 2013b), and the BAT conclusions according EU (2017) define the legal ammonia emission. 

Ammonia emission is estimated from a mass balance at house level describing the nutrient flow according to the Swedish 
computer program VERA (Swedish Board of Agriculture, 2018). Using with standard assumption (e.g. on feed composition) 
for fattening pigs kept in slurry based systems the program results in figures that can be recalculated to an emission factor 
of 1,83 kg NH3 animal place-1 year-1,  which  is significantly below the threshold of 2,6 kg NH3 animal place-1 year-1 dictated 
by the upper end of EU BAT-AELs. 

Farmers that wish to include the effects of available abatement measures to meet the requirement must refer to national 
or international results about the technology via advisors, firms, other farmers, authorities, SLU (Swedish University of 
Agricultural Sciences) etc. 

3.1.2.18. United Kingdom 

In the United Kingdom IED farms must comply with Environmental Permit Regulations (UK, 2010). These regulations 
implement the Integrated Pollution Prevention and Control Directive in England and Wales (UK, 2010), which demands the 
application of BAT technology for housing designs, with a preference of those systems stated as BAT-AEL in EU (2017). 
The requirement applies to farmers who plan to establish new or expand current housing systems. For existing facilities the 
EPA advise that only systems requiring an overall emission reduction of 20 % need to comply (UK, 2010). 

For farmers that are undergoing regulatory control there is an expectation from the EPA that appropriate measures will 
be implemented to upgrade the housing systems to meet equivalent standards to BAT-AEL (2017) within an agreed  
timescale. Farmers who need to implement emission reduction must produce an “Emission Reduction Plan” for approval by 
the EPA, which then must be carried out within the timescale set out in the permit. Farmers can decide to use emission 
reduction techniques that are not directly supported by the EPA or mentioned in the implementing decision (EU, 2017). 
However, this option requires motivation on the effectiveness of the technique using thorough evidence from scientific peer-
reviewed publications. 

3.1.2.19. Overview over the requirements in EU countries with  requirements at the  upper end of the BAT-AEL 

The review includes 18 EU countries where the upper end of the BAT-AEL constitutes the general maximum limit for 
ammonia emission from animal housing. Among these countries, Sweden and Ireland have introduced special requirements 
on deposition of nitrogen in special ammonia sensitive natural areas that locally may limit the emissions to a lower level 
than the BAT-AEL, or, in Sweden, constitute requirements for non-IED farms.  Described ongoing implementation activates 
in Wallonia, France, Greece, Hungary, Poland and Romania indicates that the BAT-AELs is not yet fully implemented in all 
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EU countries. Among the 18 countries, Portugal is the only one that interpret the IED as it is sufficient to comply with the 
BAT-AELs at a national level. 

3.1.3. Non-EU countries with legal requirements  

3.1.3.1.  Israel 

Israeli animal producers are according to the Environmental Protection Law (Israel, 2012) obligated to report ammonia 
emission above 200 kg per year, however they are not subjected to emission limits. 

3.1.3.2 Republic of North Macedonia 

In Macedonian legislation, there is stated an emission limit for ammonia from poultry and pig production of 50 ppm v/v 
(Macedonia, 2010), however, it actually is a concentration limit as the mentioned unit indicates. Beyond that, there is no 
general limitation on ammonia emission from animal housing in Macedonia. 

3.1.3.3.  Switzerland 

In Switzerland, there is no specific national legislation on ammonia emissions, however, the Ordinance on Air Pollution 
Control (Switzerland, 2018) requires that emissions shall be limited preventively by the authorities as far as it is technically 
and operationally feasible and economically acceptable.  Policy implementation is under the responsibility of the 26 
individual Cantons, and 3-5 of them have some specific limitations for large new animal houses close to vulnerable 
ecosystems.  

3.1.3.4.  Norway 

According to Norway (2003), Norway's agreements with the EU would imply an obligation to comply with the IED, and 
new IED farms with liquid slurry storage must be designed in a way the ammonia emission is reduced by 20% or more 
compared to the reference. For pig farms, the reference is slatted floor on the entire floor area. The Norwegian Food Safety 
Authority published recommended concentrations of ammonia, carbon dioxide and hydrogen sulphide for pig (Norway, 
2013) and cattle (Norway, 2018) systems in Norway. Cattle producers should keep and follow a written document describing 
how animals are protected from harmful gasses of liquid manure in the manure cellar when fertiliser is stirred or pumped 
(Norway, 2004 and 2017). 

3.1.4. Non-EU countries without legal requirements 

No legal requirement exists to reduce ammonia emission from animal housing in Turkey.  

3.2. Greenhouse gases  

None of co-author from the 26 countries that is included in this review have indicated that animal producers in their 
countries are subjected to legal requirement that limits Greenhouse Gases Emissions from animal housing. Though large 
animal producers in EU are obliged to report CO2 emission above 100 000 000 kg year-1, CH4 emission above 100 000 kg 
year-1 and N2O emission above 10 000 kg per year-1 (EU 2006). Similarly, Israeli animal producers are obliged to report 
CO2 emission above 1 000 000 kg year-1, CH4 emission above 10 000 kg year-1and N2O emission above 10 000 kg year-1 
(Israel, 2012).  

4. Discussion 
The conducted review of legal requirements on ammonia and greenhouse gas emission from animal housing covers dairy 

cows and fattening pigs in 21 EU countries and 5 countries outside the EU. The delimitation to the mentioned animal 
categories was done for the sake of clarity and affordability, and it is assumed that the results for fattening pigs, would 
largely, also apply to the other animal categories covered by the IED. Likewise, it is assumed that the results for dairy cows, 
largely, also apply to other categories of animals not covered by the IED. Within the 26 investigated countries, pig farmers 
from Denmark, The Netherlands, Slovakia and the Flemish part of Belgium are subjected to stricter general limitation on 
ammonia emission from pig housing than their colleagues in the other countries (see Figure 2). Consequently, pig farmers 
in these countries may look at these requirements as a constraint that limits their potentials to compete with the pig farmers 
in other countries having less stringent requirements.  An inventory of the animal populations in relation to the geographical 
size of the countries, presented in Figure 4, shows that, precisely, Denmark, The Netherlands and Belgium are the countries 
with the densest pig population, and this may explain  why pig farmers in these countries are subjected to the strictest 
regulations amongst the countries involved in this study. 

   In the case dairy cattle housing the strictest requirements on ammonia emission applies for farmers in Denmark, 
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Slovakia and the Netherlands (see Figure 3). According to Figure 4, a high cattle density in the Netherlands can be used as 
argument for the relatively strict Dutch requirements for dairy farmers, whereas the even stricter requirement for Danish 
dairy farmers may be explained by a high total ammonia emission especially caused by the pig industry in Denmark.  For 
Slovakia the strict requirement can neither be explained by high cattle density nor by large ammonia emissions from other 
categories of animals.   

Figure 4 indicates a high cattle density in Ireland, where a mild climate and large areas with permanent pasture facilitate 
a large cattle population. These conditions allow e.g. that dairy cows are at grass for up to 300 days and nights per year, 
which naturally reduces the incitement to implement restriction on ammonia emission related to housing of these animals in 
Ireland. 

 
 Figure 4. Cattle density plotted against pig density in the 28 EU countries (black bullets), and in Israel, Norway, Republic of North Macedonia, 
Switzerland and Turkey (Red Bullets). The graphs are based on animal population data from 2016 and extracted from FAOSTAT (2018) and on 

area data extracted from UNECE (2018).  Exact figures for each country are reproduced in annex 1. 

The review indicates that the majority of EU countries, and especially the countries with large pig production have 
implemented the IED in their national legislation. However, it also indicates that some EU countries use divergent 
interpretation of the IED, for instance: 

• In Portugal it is assumed that it is sufficient to comply with  EU BAT-AELs at a national level, 
• In Romania it is assumed that the EU BAT-AELs requirements can be met by a nutritional strategy that includes 

reduction of the protein content in the feed by using a balanced diet in relation to essential amino acids and to apply 
multi-stage feeding technologies,  

• In the United Kingdom it is assumed that it is acceptable to allow existing IED farms to exceed the BAT-AELs by up 
to 25 %, and  

• In Greece it is assumed that it is acceptable that the authorities have not yet established procedures to ensure that IED 
farms comply with the EU BAT-AELs.   

Differences also exist in how different countries use the term “fattening pig place” or in general “animal place”. In The 
Netherlands, these terms are connected to the animal welfare requirements in legislation or in animal welfare certification 
schemes. Due to a larger potential ammonia evaporation area, this connection might have the consequence, that the ammonia 
emission becomes larger in more animal friendly housing system, than in housing system that just comply with minimum 
pen area required by the legislation. Opposite to that, Danish legislation avoids the term “Animal place” and assumes that 
the ammonia emission is proportional related to area that the animals have access to. This approach has the consequence 
that it might be more difficult to comply with the ammonia emission requirement for an animal friendly than for a 
conventional housing system.  The general strict Danish requirements will undoubtedly comply with the BAT-AELs even 
though the term “animal place” is avoided in Danish legislation. 

The review is focused on the legal requirements as a tool to create a desired development by defining what is legal and 
what is not. The review of the Slovak conditions draws the attention to the fact that other tools as taxes on emission or 
subsidies to low emission solutions could be alternative options to obtain emission reductions.  

The review of the conditions in the included countries indicates that large efforts have been taken to reduce ammonia 
emission and nearly no efforts have been taken to reduce greenhouse gas emissions from animal housing. In some extend 
this might be explained by the fact that the negative consequences of ammonia emission has been more important, on the 
public agenda, for a longer period of time, and is of more local character than the greenhouse gas emission. However, the 
fact that EU has taken substantial initiatives in relation to ammonia emission and has taken practically no initiatives in 
relations to greenhouse gasses from animal housing, is probably more decisive. It is obvious to assume that EU in the future 
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could become a powerful engine to initiate and draw a development towards reduced greenhouse gas emissions from 
livestock housing. 

        

 

  Conclusions 
This review have gathered information about the legal requirement of ammonia and greenhouse gas emissions from 

animal housing in 21 of the 28 EU countries and from 5 non-EU countries. Overall the review shows that most of the 
included countries have established substantial procedures to limit ammonia emission and nearly no procedures to limit 
greenhouse gas emissions. The implementation of the IED has been a cornerstone for the administration of the limitation of 
the ammonia emission from animal housing in the EU countries, and most of the countries have implemented national 
procedures that establish the upper values of the EU BAT-AELs as general national thresholds. Four countries, including 
Denmark, The Netherlands, The Flemish part of Belgium and Slovakia have implemented stricter general limitation than 
dictated by the upper values of the EU BAT-AELs, and also for some of the farms that are not covered by the IED. The three 
first mentioned countries are characterized with a large pig population in relation to the geographical sizes of the country, 
however this is not the case for Slovakia. Slovakia also stands out as being the only country that has implemented tax on 
ammonia emission to protect the environment. Five countries including Denmark, The Flemish part of Belgium, Ireland, 
Sweden and Switzerland have implemented stricter requirement for farms that plans to expand or establish animal housing 
buildings close to ammonia sensitive natural areas as e.g. some of the Natura 2000 areas. 
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Annex 1:  Animal population and animal density for cattle and pigs in EU28m and in Israel, Norway, Republic of North Macedonia, Switzerland 
and Turkey. The animal population data is 2016 figures extracted from FAOSTAT (2018) and used area data is extracted from UNECE (2018).  

 

Country 
 

Animals, millions Density, Animals km-2 

Cattle Pigs Cattle Pigs 

Austria 2.0 2.8 23 34 

Belgium 2.5 6.2 82 202 

Bosnia and Herzegovina 0.5 0.5 9 11 

Bulgaria 0.6 0.6 5 5 

Croatia 0.5 1.2 8 21 

Cyprus 0.1 0.4 7 38 

Czechia 1.4 1.6 18 20 

Denmark 1.6 12.4 36 287 

Estonia 0.3 0.3 6 7 

Finland 0.9 1.2 3 4 
Republic of North 

Macedonia Not availably Not availably Not availably Not availably 

France 19.3 12.7 35 23 

Germany 12.5 27.4 35 77 

Greece 0.6 0.8 5 6 

Hungary 0.8 3.1 9 34 

Ireland 7.2 1.6 103 23 

Israel 0.5 0.2 23 9 

Italy 5.9 8.5 20 28 

Latvia 0.4 0.3 6 5 

Lithuania 0.7 0.7 11 11 

Luxembourg 0.2 0.1 78 36 

Malta 0.0 0.0 45 128 

Netherlands 4.3 12.5 103 301 

Norway 0.9 0.8 3 3 

Poland 5.9 10.9 19 35 

Portugal 1.6 2.2 18 23 

Romania 2.1 4.9 9 21 

Slovakia 0.5 0.6 9 13 

Slovenia 0.5 0.3 24 13 

Spain 6.3 29.2 12 58 

Sweden 1.4 1.5 3 3 

Switzerland 1.6 1.5 38 35 

Turkey 14.0 0.002 18 0.002 

United Kingdom 10.0 4.9 41 20 
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