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Executive Summary 

The European Commission is in the process of revising Directive 93/119/EC which covers slaughter 
practices. DG SANCO commissioned this study to present a socio-economic overview of the situation 
of the meat sector in the EU with regards to the protection of animals at the time of slaughter. The 
overall study was conducted by Civic Consulting (lead) and Agra CEAS Consulting of the Food Chain 
Evaluation Consortium, with support from Bureau van Dijk. Part II of the report (poultry meat) was 
prepared by Agra CEAS Consulting. 

The main conclusions are as follows: 

� The EU poultry sector is relatively uncompetitive in global terms and is likely to be sensitive to 
increases in production cost. However, the cost of stunning and killing is not seen by the 
industry as being significant in this context and this is borne out by the analysis in this report. 

� There are two main slaughter methods in use: electrical water bath stunning and controlled 
atmosphere stunning. The proportion of slaughterhouses using each system is unknown, but 
electrical techniques are more prevalent. The number of controlled atmosphere plants in the EU 
is at least 25. 

� Equipment design to ensure good animal welfare has positive economic impacts, although the 
extent to which these offset costs is not always clear. This is also the case with regard to 
measures to safeguard animal welfare. Slaughterhouses will adopt animal welfare friendly 
designs and measures which go beyond legislative requirements in order to gain advantage from 
the economic benefits whether these are simply better revenues or in order to conform with 
customer requirements which ensures access to certain markets. Customer requirements are 
driven by product quality and, in some parts of the EU at least, demand for high animal welfare 
standards. 

� A survey of Member State Competent Authorities made clear that the situation regarding 
training and certification of slaughterhouse operators differs according to Member State. Some 
require formal training and the issuing of licenses or certificates of competence whilst others 
rely on slaughterhouses themselves to ensure that staff are competent to deal with live animals. 
The survey of slaughterhouses showed that the vast majority ensure that employees dealing with 
live animals have received appropriate training. In some cases voluntary training takes place in 
addition to mandatory training. 

� Information gathered during the course of this research suggests that the additional purchase, 
installation and running costs associated with controlled atmosphere systems can be recovered 
fairly quickly as a result of the financial advantages stemming from improved output yield and 
quality. 

� The small proportion of consumer price that is accounted for by the cost of stunning means that 
more expensive methods, such as controlled atmosphere stunning, are unlikely to have any 
appreciable impact on the final consumer price for poultry. 
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1. Introduction 

1.1. Aim of the study 

The European Commission has been developing animal welfare legislation for over 30 years. The first 
Council Directive with respect to slaughtering practices for meat production was Directive 74/577/EC 
on the stunning of animals before slaughter, which was replaced in 1993 with Council Directive 
93/119/EEC with a broader scope, both in terms of species concerned and slaughter circumstances1. 
This legislation stipulates that the killing of domestic animals for human consumption will be 
performed so as to avoid any unnecessary suffering of the animals during slaughtering practices 
through the use of proper approved methods to stun and kill animals, based on scientific knowledge 
and practical experience. Since 1993, the industry has changed along with methods for stunning and 
killing; likewise, much new scientific evidence has emerged regarding such methods. In this context, 
the European Food Safety Authority issued in 2004 an opinion and report on the welfare aspects of the 
main systems of stunning and killing the main commercial species of animals and in 2005, the World 
Organisation for Animal Health (OIE) adopted guidelines for the slaughter of animals for human 
consumption. In the light of the scientific data and technical developments the European Commission 
is in the process of revising Directive 93/119/EC.  

For this purpose DG SANCO has commissioned this study to present an overview of the situation of 
the meat sector in the EU with regards to the protection of animals at the time of slaughter, taking into 
account the main socio-economic consequences of the current practices. The overall study was 
conducted by Civic Consulting (lead) and Agra CEAS Consulting of the Food Chain Evaluation 
Consortium, with support from Bureau van Dijk. Part II of the report (poultry meat) was prepared by 
Agra CEAS Consulting. 

1.2. Acknowledgements 

In compiling this report the authors gratefully note the guidance of DG SANCO and the assistance 
provided by all those who contributed their time and views, especially the Association of Poultry 
Processors and Poultry Import and Trade in the EU (AVEC), the British Poultry Council and Dr 
Mohan Raj of the University of Bristol. 

                                                      

 
1 DG SANCO (2007). Animal welfare at the time of slaughter and killing. Available at: 

http://ec.europa.eu/food/animal/welfare/slaughter/index_en.htm  
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2. The EU poultry sector 

2.1. Presentation of the poultry sector within the EU [Task 1.1]  

The European poultry meat sector is the second largest meat-producing sector after pig meat. Poultry 
meat production in the EU in 2005 reached 11.1 million tonnes (see Table 1) with France accounting 
for 17% of total EU-25 production. The other major producers are the UK (14%), Spain (12%), 
Germany (11%), Italy (10%) and Poland (9%). The EU is 106% self-sufficient in poultry meat. 

Table 1: Poultry meat production in the EU-25, 2000-05 (‘000 tonnes) 

 2000 2001 2002 2003 2004 2005 

Austria 106 108 110 112 114 118 

Belgium/Luxembourg 296 291 321 304 310 297 

Denmark 205 218 219 205 213 205 

Finland 64 76 83 84 87 86 

France 2,243 2,269 2,145 2,015 1,975 1,920 

Germany 923 986 1,026 1,077 1,166 1,196 

Greece 164 163 164 169 166 165 

Ireland 121 121 121 120 122 122 

Italy 1,080 1,134 1,169 1,097 1,128 1,092 

Netherlands 695 717 705 485 555 565 

Portugal 293 317 311 270 281 286 

Spain 1,125 1,305 1,331 1,336 1,310 1,302 

Sweden 99 106 111 106 105 104 

UK 1,526 1,572 1,544 1,574 1,574 1,606 

EU-15 8,939 9,381 9,360 8,954 9,106 9,064 

Cyprus 34 36 37 37 37 37 

Czech Republic 214 234 238 227 228 235 

Estonia 7 9 11 14 15 9 

Hungary 470 472 515 492 490 490 

Latvia 7 9 11 12 14 15 

Lithuania 25 30 33 39 42 45 

Malta 6 6 7 8 8 8 

Poland 581 695 794 860 915 1,020 

Slovakia 57 64 69 70 74 74 

Slovenia 66 72 77 76 80 80 

EU-25 10,406 11,008 11,152 10,789 11,009 11,077 

Source: AVEC 2006 yearbook. Original source ZMP from Eurostat and national statistics. Numbers in italics are 
provisional/partly estimated. 
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The biggest threat that the poultry industry in the EU has faced in recent years has been avian 
influenza. The outbreak of avian flu in the Netherlands in 2003 caused a fall in poultry production of 
31% and overall EU poultry production decreased by more than 3%. 

Chicken and turkey are the main poultry species produced, with chickens comprising around three 
quarters of total EU poultry production and turkeys 20%. The balance is accounted for by ducks and 
fowl. The UK was the largest producer of chickens in 2005 with a share of 17% of total EU chicken 
production. It was followed by Spain (13%), and France (12%). Among the New Member States, 
Poland is the biggest chicken producer supplying over 11% of EU broilers. As far as turkeys are 
concerned, the biggest producers are France (30%), Germany (18%), Poland (14%), and Italy (14%). 

Figure 1 presents the development of EU poultry production over the past 11 years. Broilers increased 
their share of overall rising production while the shares of other poultry species have remained 
relatively stable. Total EU poultry production has increased by some 35% over the period examined, 
from 8 million tonnes in 1995 to approximately 11 million tonnes in 2005. This increase is almost 
entirely due to the growth in broiler production, much of which took place between 1995 and 2001. 

Figure 1: EU poultry meat production, by species 1995-2006 (‘000 tonnes) 
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Note: 2006 numbers are estimates 
Source: AVEC 

EU poultry production has partially recovered from the 2003 avian flu crisis, but production levels still 
remain below 2002 levels. To date, 14 EU Member States (Spain, Greece, Italy, Slovenia, Hungary, 
Austria, Germany, France, Slovakia, Sweden, Poland, Denmark, Czech Republic and UK) have 
reported cases of highly pathogenic avian influenza H5N1 in wild birds, with most recent case being 
in Spain in July 2006. Avian influenza H5N1 was also confirmed in poultry in 5 EU Member States 
(France, Sweden, Germany, Denmark and Hungary). One outbreak of H5N1 was reported in a 
commercial turkey farm in France in February 2006, which led to a ban on French poultry exports to 
many countries. Outbreaks within the EU, and the ban on exports from the biggest EU poultry 
producer have had a negative impact on the industry.  
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Poultry meat consumption 

Per capita consumption of poultry meat in the EU in 2005 was 23.6 kg. The average EU per capita 
consumption of broilers is approximately 15 kg while the average EU annual per capita consumption 
of turkeys is 5 kg. Consumption of poultry meat in the EU has been stable in the last 5 years, though it 
has been decreasing since the avian flu outbreak in 2003, and is projected to decrease further in 2006. 
Data for poultry consumption in the EU are sparse as there is no legislative requirement for Member 
States to report this information, however, it is understood that the main producing Member States are 
also the main consumers of poultry meat. 

According to DG Agriculture market projections, production and consumption of poultry meat in the 
EU are expected to increase only marginally for the period until 2012 (from 11.0 million tonnes of 
carcass weight equivalent in 2006 to 11.6 million tonnes in 2012 and from 10.8 million tonnes of 
carcass weight equivalent to 11.4 million tonnes, respectively).  

Poultry processing industry 

The EU poultry meat processing sector is characterised by strong regional concentration and 
specialisation (driven by increased competition) and vertical integration, particularly between the 
animal feed industry, broiler producers, and the slaughtering and distribution sectors.  

Data on the nature and structure of the poultry slaughtering industry in the EU are not available from a 
common source, partly because there is no legislative requirement to provide such data to the 
Commission. Contact was made with individual sector associations and Member State governments 
and this resulted in some limited data on the structure of the slaughtering sector, but this is by no 
means comprehensive, nor is it comparable2. Due to its disparate nature, the information gathered is 
presented and discussed in Annex 3 to this report. 

The material in Annex 3 has been used to generate Table 2 which presents poultry slaughterhouse 
numbers and annual capacity for those Member States where such data exist. Although the number of 
slaughterhouses has remained fairly stable in some Member States (for example, Austria, Finland, 
Germany and Hungary), in others the number of poultry slaughterhouses has clearly declined over the 
period (Belgium, Latvia, Netherlands, Poland and the UK). However, in most cases the number of 
birds slaughtered per year has either increased or remained reasonably stable meaning that, in 
combination with stable slaughterhouse numbers or declining slaughterhouse numbers the average 
throughput has typically increased.  For example, average annual throughput in Finland was 1.8 
million birds per slaughterhouse in 2000 and 2.2 million in 2006; in Latvia average annual throughput 
increased from 0.4 million in 2003 to 1.7 million in 2006. There were some exceptions to this general 
trend with average annual production remaining similar in Hungary and declining in Austria. These 
exceptions aside, the data show that generally speaking the poultry slaughter industry in the EU is 
consolidating over time. 

                                                      

 
2 It is also at times inconsistent with total production data. 
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Table 2: Number of poultry slaughterhouses and slaughter capacity 2000-2006 

 2000 2001 2002 2003 2004 2005 2006 

 Number of slaughterhouses 

Austria 9 8 8 9 10 10 11 

Belgium 94 N/A 78 N/A N/A 72 N/A 

Finland 26 26 26 25 25 23 25 

Germany 112 112 121 117 117 N/A N/A 

Hungary 47 44 46 51 50 46 49 

Latvia N/A N/A N/A 15 9 8 8 

Lithuania N/A N/A N/A N/A 15 19 19 

Netherlands N/A N/A N/A 32 26 23 N/A 

Poland N/A N/A N/A 429 N/A 385 N/A 

UK 119 114 106 103 101 98 89 

 Slaughter output (million birds/year) 

Austria 63.9 67.3 66.7 67.9 69.4 70.7 67.5 

Belgium 238.2 N/A 248.9 N/A N/A 237.7 N/A 

Finland 46.1 53.7 54.8 52.8 54.8 54.5 55.1 

Germany 406.0 412.9 424.0 447.2 492.9 N/A N/A 

Hungary 187.5 205.8 213.5 217.3 214.9 208.0 193.9 

Latvia N/A N/A N/A 6.4 8.2 6.3 13.2 

Lithuania N/A N/A N/A N/A N/A N/A N/A 

Netherlands N/A N/A N/A N/A N/A N/A N/A 

Poland N/A N/A N/A N/A N/A N/A N/A 

UK 786.9 795.2 781.4 786.8 788.9 804.1 779.9 

Notes: Hungarian output data converted from kg per year to number of birds assuming 2.2 kg weight. 

Sources: ZMP, Meat Hygiene Service, VIP vzw, Hungarian Poultry Product Board, Food and Veterinary Service 
(Latvia), Animal Health and Welfare Unit (Finland), PVE/RVV, Lithuanian Ministry of Agriculture, Polish Ministry of 
Agriculture and Agra CEAS Consulting calculations. 
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2.2. Competitive position of the EU poultry sector [Task 1.4] 

The competitiveness of the EU poultry sector was undertaken by reviewing the evolution of imports 
given the prevailing system of import protection. This ultimately provides an indication of the 
potential vulnerability of the sector to imports from third countries. 

2.2.1. Overview of the import tariff instrument 

The main instrument of import protection for poultry meat, is the fixed rate import tariff. The aim of 
this instrument is to protect the EU market from lower priced imports. The import duty is therefore 
intended to help cover the gap between the lower world market price and the EU price. Prior to the 
Uruguay Round Agreement on Agriculture (URAA) the EU operated a system of variable levies fixed 
quarterly. As poultry meat is a cereal based product the levy was based on the difference in feed grain 
costs between the EU and its major competitors on the world market and a factor relating to 
processing costs as well as the exchange rate between the Euro (ECU) and the US $.   

As part of the URAA, the EU’s variable import levies on most agricultural products had to be 
converted into fixed import tariffs (“tariffication”). These tariffs were subject to reduction 
commitments over the implementation period. For poultry meat, the tariffs had to be cut by 36% 
between July 1995 and July 2001. The tariffs on fresh "83% chicken" had to be reduced from 
€410/tonne to €262/tonne and for boneless chicken cuts (fresh, chilled or frozen) from €1,600/tonne to 
€1,024/tonne (see Table 22 in Annex 3). 

As part of the URAA, minimum access quotas were established for the import of poultry meat into the 
EU:  

• Fresh, chilled or frozen chicken carcasses: 0 tonnes in 1995 rising to 6,000 tonnes by July 2001, at 
various tariffs (depending on the tariff item number); 

• Fresh, chilled or frozen chicken cuts: 0 tonnes in 1995 rising to 4,000 tonnes by July 2001, at 
various tariffs (depending on the tariff item number); 

• Certain categories of poultry cuts of fowls of the species Gallus domesticus: 15,500 tonnes from 
1995 onwards, at a zero tariff; 

• Fresh, chilled or frozen turkey meat: 0 tonnes in 1995 rising to 1,000 tonnes by July 2001, at 
various tariffs (depending on the tariff item number); 

• Certain categories of poultry cuts of turkeys: 2,500 tonnes from 1995 onwards, at a zero tariff. 

As part of an agreement with the United States relating to the enlargement of the European Union to 
25 Member States in 2005, from the start of August 2006 the quotas for fresh chilled and frozen 
chicken carcasses was increased by 49 tonnes and the quota for fresh chilled and frozen chicken cuts 
was increased by 4,070 tonnes. At the same time it was also agreed that the quota for cuts of fowl be 
increased by 1,605 tonnes and that for fresh, chilled and frozen turkey meat by 201 tonnes. 

2.2.2. Evolution of EU-15 imports and comparison with quotas 

Figure 2 shows the level of poultry meat imports into the EU-15 between 1993 and 2005, the data are 
sub-divided into live and carcass imports, and cuts and preparations.   
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Figure 2: Poultry meat imports into the EU-15 between 1993 and 2005  
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Source: DG Agriculture. 

In the period from 1993 to 2002 imports of poultry meat rose sharply to reach a peak of 512,000 
tonnes in 2002. This increase was largely due to the fact that there was a very substantial increase in 
imports of salty frozen poultry meat under the CN heading (0210 9939) which attracted a lower 
customs duty during this period. There was also an increase in imports under heading 1602. Imports of 
salted poultry meat under this heading rose from 3,680 tonnes in 1996 to 226,408 tonnes in 2001 
before dropping back to 128,454 tonnes in 2003 after additional clarification of the tariff was 
provided. The bulk of these imports came from Brazil and Thailand. In 2006 the EU ruled that the 
restriction applied to such imports was not WTO compatible and from June 27, 2006 such imports at 
reduced tariffs have once again been allowed. Imports of turkey meat (as well as cuts and 
preparations) also rose substantially from 25,000 tonnes to 8,000 tonnes. 

This analysis of trade data shows that following the introduction of the URAA, but particularly in the 
period 1997-2001, there has been a very substantial increase in EU imports of poultry meat and 
poultry meat products. In part this has been due to the aforementioned issue in relation to the level of 
tariff attracted by products in the CN categories 1602 and 0210 which effectively created a breach in 
the protection afforded to most types of poultry meat and poultry meat product. It should, however, be 
noted that imports of carcasses and cuts have risen well in excess of the volumes entering under the 
preferential Tariff Rate Quotas (TRQ) indicating that a significant proportion of product is entering 
having paid the full rate of duty. Given the tariff levels prevailing this suggests that the 
competitiveness of third country producers is high. 

2.2.3. Possible impacts of trade liberalisation 

This assessment that the sector is vulnerable is borne out by an evaluation of the market organisation 
for poultry meat undertaken by Agra CEAS for DG Agriculture of the European Commission 
(Evaluation of the Common Market Organisations (CMOs) for Pigmeat, Poultrymeat and Eggs, 
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Contract 30-CE-0009330/00-42, 2005). Econometric modelling of the impact of removal of import 
tariffs (and export refunds) on the sector estimated the level of imports which would have occurred in 
three separate periods (1990-1992,1995-1997 and 2000-2002) if import tariffs (and export subsidies) 
had not been in place, i.e. a counterfactual. The results indicated that, as would be expected a priori, 
the import protection provided first by variable levies in the 1990-1992 period and subsequently by 
fixed tariffs are estimated to have led to substantially lower volumes of total annual imports than 
would otherwise have taken place. The presence of import tariffs resulted in an annual average 
reduction in the volume of imports in the three periods of 72% in 1990-92; 77% in 1995-97; and 52% 
in 2000-02. Expressed in absolute terms the tariffs are estimated to have reduced imports by over 1.5 
million tonnes in the 1990-92 period and by over 1.0 million tonnes in the subsequent two periods 
(1995-97 and 2000-02). 

2.2.4. Conclusions concerning ‘vulnerability’ of sector 

The above analysis suggests that the poultry sector is relatively uncompetitive in global terms and is 
potentially likely to be highly vulnerable/‘sensitive’ to a potential reduction in tariffs, or alternatively, 
an increase in costs3. The industry and equipment manufacturers noted in interview that the biggest 
threats to the EU poultry industry are (not ordered): 

• domestic production costs (of which feed is by far the most significant accounting for the majority 
of production cost); 

• the costs of complying with legislation (related to animal welfare requirements, environmental 
legislation on-farm or the need to dispose of by-products at the slaughterhouse4); and, 

• the cost of labour. 

The cost of the stunning/killing method itself is not seen as being significant in this context by the 
industry. That said, there is a perception that slaughterhouses in some third countries are less likely to 
be able to invest in controlled atmosphere stunning systems due to a lack of access to credit and a 
relatively uncertain economic environment which together alter the payback calculation5. For example, 
there are no controlled atmosphere stunning plants in Thailand and less than five in Brazil (partly as a 
result of the need to produce to Halal specification to facilitate worldwide exports). These countries 
are mainly supplying raw frozen product for the ready meal market. 

The industry believes that the most significant threat to the EU poultry sector is posed by Brazil and 
Thailand. The product of particular concern is boneless meat, especially breast fillet, which is typically 
destined for the growing ready meal and processed product markets, although some is also used in the 
catering trade. Imports of further processed (i.e. cooked to some degree) products are increasing, 
particularly as a proportion of imports from Thailand6, and these often carry a lower tariff than frozen 
meat. However, European retailers do not generally import fresh, chilled products from third countries 

                                                      

 
3 Grethe (2006) notes in this context that future costs of compliance with obligatory animal welfare standards in the EU for 
poultry production are significant and may lead to relocation of production to third countries.  Grethe, H. (2006) “High 

animal welfare standards in the EU and international trade – How to prevent potential ‘low animal welfare havens’?” In: 
Food Policy Volume 32, Issue 3, June 2007, Pages 315-333. 
4 These by-products may even attract additional revenue in some third countries. 
5 In the case of turkey slaughtering there is also likely to be an impact from access to cheaper labour, this is not so important 
with regard to chicken. 
6 Partly in response to restrictions in place on raw product following Avian Influenza. 
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because these products have a relatively short shelf-life of around 14 days, although research is on-
going to extend this, and most retailers prefer to operate with shorter supply lines for key products to 
avoid potential supply disruption. 

Finally, a small number of poultry slaughterhouses in north America use controlled atmosphere 
stunning methods, a small number of very early models were installed in Japan between 15 and 20 
years ago (these still involved live shackling, so do not confer the same financial benefits as modern 
controlled atmosphere systems) and there is at least one slaughterhouse known to be performing 
controlled atmosphere stunning in Australia. 
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3. The slaughter chain for poultry production  

3.1. Stunning/killing methods used in the EU [Task 1.3] 

EFSA (2004)12 reports that poultry may be stunned using electrical water bath systems with high 
frequency currents (i.e. above 50 Hz) that do not result in cardiac arrest. Stunning/killing techniques7 
include electrical water bath supplied with 50 Hz sine wave AC and controlled atmosphere systems 
using a range of gas mixes. As the remainder of the slaughter process is the same for both electrical 
stunning and electrical stunning/killing, there are no economic differences between these two 
approaches. 

Electrical techniques are more prevalent in the EU, partly because they have been in commercial use 
for longer and partly because there is no harmonised legislation for controlled atmosphere stunning 
systems. The exact number of EU slaughterhouses using controlled atmosphere stunning systems is 
not known. However, there are at least 25 plants using this method8. Raj (2006)9 estimates that 75% of 
turkeys and 25% of chickens slaughtered for human consumption in the UK are killed using either 
inert gas mixes or less than 30% CO2 mixed with inert gases. A UK slaughterhouse Director supported 
this in estimating that around 10% of UK slaughterhouses processing chickens use controlled 
atmosphere systems, but because these are large plants, they account for some 20% of broilers 
slaughtered. Interviews in France suggest there are only two controlled atmosphere plants, both using 
CO2 methods. Interviews in Germany indicate that around 20% of poultry are slaughtered using 
controlled atmosphere systems.10 

It is also worth mentioning that a vacuum stunning method is in development and is undergoing trials 
in the US in conjunction with an EU equipment manufacturer. This operates on a similar principle to 
controlled atmosphere stunning in that the birds enter a chamber (in crates) from which air is 
withdrawn to the point of asphyxiation. Once dead the birds are processed in the same way as set out 
in the section for controlled atmosphere stunning. The electrical and controlled atmosphere stunning 
systems are explained in the sub-sections below. 

3.1.1. Electrical stunning 

Raj (2006)11 reports that electrical water bath stunning is the most common method of stunning (or 
stunning/killing) poultry under commercial conditions. The waveform and frequency of the current 
used, the amount of current applied to individual birds, the number of birds in the water bath 
simultaneously and the number of blood vessels severed in the neck vary widely in commercial 

                                                      

 
7 In this context the term stunning/killing is used to denote processes which stun and then kill, i.e. the stunning is irreversible, 
as compared to processes which result in reversible stun only. 
8 O’ Keefe, T. (2006) “Advances in CAS Technology”. In WATT Poultry USA. February 2006 and Shane, S.M. (2005) 
“Future of Gas Stunning”. In WATT Poultry USA. April, 2005. 
9 Raj, A.B.M. (2006) “Recent developments in stunning and slaughter of poultry”. In World’s Poultry Science Journal, Vol 
62, September 2006. 
10 Member of the Bundesverband der Geflügelschlachtereien e.V. Written communication. 07 June 2007. 
11 Raj, A.B.M. (2006) “Recent developments in stunning and slaughter of poultry”. In World’s Poultry Science Journal, Vol 
62, September 2006. 
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practice. However, EFSA (2004)12 makes clear that water bath stunning is normally carried out using 
frequencies well above 50 Hz, usually between 400 and 1,500 Hz of sine wave AC and pulsed DC (but 
see section 3.2 where a survey of slaughterhouses suggests that lower frequency stunning is used by 
almost a third of responses). The frequency used is of particular importance in animal welfare terms as 
the combination of high frequency with low current intensity can lead to immobilisation without 
stunning. 

Electrical stunning can be either reversible or irreversible (i.e. stunning/killing). In the former case, a 
high frequency stun is administered (200 Hz or more) and in the latter, a lower frequency stun is used 
(between 50 and 60 Hz) which can induce cardiac arrest (irreversible stun) in some birds depending 
upon the amount of current delivered to them. The incidence of cardiac arrest increases with the 
amount of current received by the birds. Lower frequencies can lead to bone shattering and burst blood 
vessels which has implications for both meat quality and yield in that affected areas might be trimmed 
for presentational purposes. A higher frequency stun requires a shorter period between stunning and 
bleeding, which must be completed before the bird is able to regain consciousness, but can provide 
better results in terms of meat quality13. Comparisons between stunning methods are often made using 
a frequency of 50 Hz and the economic impact in terms of meat quality and yield should therefore be 
borne in mind where this is the case. 

In either case electrical stunning involves the birds being unloaded at the slaughterhouse and shackled 
upside down whilst conscious. The processing line then moves through a water bath where the stun is 
administered (at various possible combinations of voltage, duration and, critically, frequency, see 
above). There are then two broad ways in which the birds are killed. One method is to cut a 
combination of veins/arteries14 in the neck and the other is decapitation. Decapitation is not currently 
widely used in the EU, although some equipment manufacturers believe the method may become more 
prevalent in the future. 

Following bleeding the birds enter a scalding tank prior to defeathering, are then eviscerated and 
chilled prior to further processing/packaging and labelling. 

Electrical stunning methods are relatively quick to take effect (around 10 seconds on average, see 
section 3.2) and do not require very much space within the processing line. Birds dead on arrival are 
easily identified and discarded. The main disadvantage is that birds are shackled live. This results in a 
dusty and noisy atmosphere and the task must be carried out in low-light to keep the birds as calm as 
possible. This procedure is stressful for both workers and birds. 

There are a few uncommon techniques used to stun poultry, but these are not considered by key 
stakeholders in the industry to be commercially significant15. Typically these techniques are used 
either to cull on-farm or as back-up methods in the event of ineffective stun in slaughterhouses. 

                                                      

 
12 European Food Safety Authority (2004) Welfare Aspects of Animal Stunning and Killing Methods. Scientific Report of the 
Scientific Panel for Animal Health and Welfare on a request from the Commission related to welfare aspects of animal 
stunning and killing methods. (Question N° EFSA-Q-2003-093). Accepted on the 15th of June 2004. 
13 Developments in electrical stunning systems in the US have resulted in a low voltage pulsed DC current followed by a 
constant low voltage AC current being used. It is claimed that this approach does not impact on meat quality and is used in 
some plants supplying McDonald’s in both the US and the UK (McDonald’s (2005) McDonald’s Animal Welfare Feasibility 
Study Controlled Atmosphere Stunning for Broilers. Report prepared for McDonald’s management by McDonald’s animal 
welfare team. June, 2005. 
14 Either two carotid arteries, one carotid artery and one external jugular vein or one jugular vein. 
15 In most cases these techniques are time consuming and, as a consequence, throughput is too small to be commercially 
viable. 
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Examples include head-only stunning where the bird is restrained in a cone or shackle; neck 
dislocation; dry plate stunning where the head is pushed onto an electric grid; captive bolt; and, neck 
cutting with an electric current running through the blade16. 

3.1.2. Controlled atmosphere stunning 

Controlled atmosphere stunning/killing was developed in the UK in the 1980s in response to impaired 
meat quality following electrical stunning techniques widely used at the time17. 

EFSA (2004)18 note the following EU use of various controlled atmosphere systems. 

Table 3: Use of controlled atmosphere systems in the EU 

System Usage 

Anoxic gases only (argon, nitrogen and their mixtures 
with up to 2% by volume of residual oxygen in the 
atmosphere): 

No data. 

Anoxic gases and low concentrations of CO2 (argon, 
nitrogen and their mixtures with up to 5% by volume of 
oxygen and up to 30% by volume CO2): 

Up to 5 plants in the UK and one in Belgium. 

Two stage CO2 (40% CO2, 30% oxygen and 30% 
nitrogen followed by 80% CO2 for two minutes): 

6 chicken processing plants in Finland, Belgium, 
Germany, France, UK and Sweden, 3 turkey plants in 
Italy, France and Germany. 

CO2 only (30% to 80% CO2 in air): 

 

4 plants, one for broiler chickens and one for turkeys in 
Germany and two in Italy. 

Carbon dioxide mixes are used for turkeys as they appear to be more susceptible to carbon dioxide 
than anoxia. Chickens can be processed using any of the gas mixes above. 

The basic process for controlled atmosphere stunning involves the birds being transferred to the 
controlled atmosphere chamber, either loose or still within crates on a conveyor belt. The time 
required to achieve effective stun depends on the gas mixture and size of the birds, but is in the order 
of 15 to 45 seconds; however, birds are exposed to gas mixtures for longer, typically two to three 
minutes, to ensure they do not recover consciousness after returning to atmospheric air for shackling 
and bleeding to be performed. Prolonged exposure time requires a long enough controlled atmosphere 
chamber (or a slow enough line speed) to facilitate this where a conveyor system is used (a pit 
system19 takes up less space). More processing space is therefore sometimes required compared to 
electrical stunning systems in order to achieve the same throughput. 

                                                      

 
16 For further details of these techniques see European Food Safety Authority (2004) Welfare Aspects of Animal Stunning 
and Killing Methods. Scientific Report of the Scientific Panel for Animal Health and Welfare on a request from the 
Commission related to welfare aspects of animal stunning and killing methods. (Question N° EFSA-Q-2003-093). Accepted 
on the 15th of June 2004. 
17 Raj, A.B.M. (2006) “Recent developments in stunning and slaughter of poultry”. In World’s Poultry Science Journal, Vol 
62, September 2006. 
18 European Food Safety Authority (2004) Welfare Aspects of Animal Stunning and Killing Methods. Scientific Report of the 
Scientific Panel for Animal Health and Welfare on a request from the Commission related to welfare aspects of animal 
stunning and killing methods. (Question N° EFSA-Q-2003-093). Accepted on the 15th of June 2004. 
19 A pit system is a one stage CO2 technique, but, because the gas concentration increases with depth, it approximates a two 
(or multi-stage) system in that the birds are rendered unconscious at a certain level before going on to be irreversibly stunned. 
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After exiting the controlled atmosphere chamber, the birds are shackled whilst inanimate before 
proceeding to the bleeding stage and on to defeathering, chilling, further processing, etc. 

Some controlled atmosphere systems require more space for comparable throughputs to electrical 
stunning systems because of the long exposure times required. It is also harder to identify and remove 
birds that are dead on arrival. However, shackling the birds whilst inanimate removes the need for 
workers to operate in noisy, dusty and low-light conditions, although ventilation may still be required 
to remove gas trapped within the feathers. 

3.2. Stunning/killing methods used by survey respondents 

Despite the considerable assistance of the Association of Poultry Processors and Poultry Trade in the 
EU countries (AVEC) and the granting of two extensions to the survey response deadline, only 29 
poultry slaughterhouses returned completed questionnaires; while the survey provides useful 
information it should not be considered representative. Of these, 18 (62%) slaughter chickens, 6 (21%) 
slaughter turkeys and 5 (17%) mainly slaughter chickens, but also slaughter turkeys. All but 1 operate 
electrical stunning systems. Table 4 presents the electrical stunning methods used by respondents. The 
most common main method used for chickens (15 respondents) is reversible water bath stunning with 
at least 200 Hz. This is also the case with respect to turkeys. In both cases this method is used around 
twice as often as irreversible water bath stunning at between 50 and 60 Hz. 

Table 4: Electrical stunning methods in use 

Stunning technique Chickens Turkeys 

 Main 

method 

Emergency 

back-up 

Main 

method 

Emergency 

back-up 

Head only stunning 3 0 0 0 

Reversible water bath above 200Hz 15 0 7 1 

Reversible water bath 120-150Hz 1 0 0 0 

Irreversible water bath 50-60Hz 7 0 4 0 

Other 

Neck dislocation 0 3 0 0 

Source: EU survey of slaughterhouse operators. 

Note: there is a total of 22 slaughterhouses processing chickens and 11 processing turkeys. Four slaughterhouses 
processing chickens have more than one main method, only 3 have a back-up method. No slaughterhouse processing 
turkeys has more than one main method and only 1 has a back-up method in use. 

Some 8 respondents slaughtering chickens reported that they use constant current and 11 use constant 
voltage; 4 use both constant current and constant voltage and 13 use variable current and voltage. For 
those slaughtering turkeys, 6 use constant current and 6 use constant voltage with 2 using both and 1 
using variable current and voltage. 

Respondents were asked to record the frequency, voltage and current used per bird. With respect to 
chickens, whilst a number of higher frequencies are used, the most common frequency used is 50Hz (5 
respondents), which is not considered to be the most effective electrical stunning method in terms of 
meat quality (see Section 3.1.1). In terms of voltage, 69% of respondents used between 30 and 100 
volts. Finally, 79% of respondents use at least 100 mA per bird. Minimum stun time varied from 4 to 
24 seconds with an average of 10.8 seconds. The maximum stun to stick interval ranged from 3 to 18 
seconds with an average of 8.5 seconds. 
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The range of frequency used for stunning turkeys also varied, but no discernible pattern is evident. 
Respondents typically used between 50 and 200 volts with around 150 being most common. Finally, 
half the respondents who provided information about current use 150 mA with all but one of the 
remainder using higher currents. The minimum stun application time varied from 4 to 27 seconds with 
an average of 14.5 seconds. Maximum stun to stick time ranged from 2 to 30 seconds with an average 
of 10.7 seconds. 

Respondents were asked whether their electrical stunning system is equipped with a signal indicating a 
number of individual problems or values of operating parameters. The results in Table 5 show that 
typically equipment will alert operators if there is an interruption in stunning and will notify voltage 
and current. None of the respondents reported that their equipment alerts them to insufficient duration 
of application and the majority would not be made aware of an excessive increase in the electrical 
resistance in the circuit. Five respondents noted that frequency is monitored and one respondent 
commented that it is not necessary to have automated alerts when malfunctions occur because these 
would be detected instantly by employees stationed at the bleeding point of the line. 

Table 5: System equipped with a signal indicating problems or values of operating parameters 

 Yes No Don’t know 

Interruption of stunning 16 10 0 

Insufficient duration of application 0 22 0 

Excessive increase in the electrical resistance in the 
circuit 

5 15 2 

Voltage 24 2 0 

Current 24 1 0 

Other 8 0 1 

Source: EU survey of slaughterhouse operators. 

Signals provided are visual in all 27 cases, but 6 respondents noted that there is also an audio warning. 
Respondents were asked whether electrical parameters are recorded during the stun. Just over half 
(54%) indicated that they were recorded (typically current, voltage and frequency), but not for each 
bird. Whilst 7% note that all electrical parameters are recorded for all birds, 39% do not record 
parameters at all. Where parameters are recorded this is done either manually or automatically by the 
stunning equipment. Few respondents supplied the sampling procedure used where parameters are not 
systematically recorded, but where this information was provided it ranged from 1% to 10% of 
throughput with some slaughterhouses performing hourly or monthly checks. Some 70% of 
respondents use an electrical stunning calibrator which is calibrated daily by 37% of these respondents 
and yearly by 32%. A further 32% calibrate either weekly, monthly or quarterly. 

When asked which measures have been introduced with regard to occupational safety, respondents 
offered the following: 

• fencing the stunning equipment (4 respondents); 

• installation of emergency stop procedures (1 respondent); and, 

• electrical danger warning signs (1 respondent). 

Only two respondents indicated that any environmental measures had been taken and in both cases the 
measure related to the efficient use of water in the water bath. 
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Table 6 shows bleeding methods in use by respondents. The most popular method for bleeding 
chickens amongst respondents is to cut 1 carotid artery and 1 external jugular vein, although cutting 2 
carotid arteries is also frequently used. Cutting 2 carotid arteries is by far the most common method 
for turkeys. 

Table 6: Bleeding methods in use 

Bleeding methods Chickens Turkeys 

 Main method Emergency 

back-up 

Main method Emergency 

back-up 

1 carotid artery cut and 1 
external jugular vein cut 

12 0 1 0 

2 carotid arteries cut 7 1 9 0 

1 jugular vein cut 2 0 1 0 

Manual knife 0 1 0 0 

Decapitation 1 0 0 0 

Source: EU survey of slaughterhouse operators. 

Note: there is a total of 21 slaughterhouses processing chickens and 10 processing turkeys (one respondent did not 
answer this element of the question). One slaughterhouse processing chickens has more than one main method of 
bleeding, only 2 have a back-up method. One slaughterhouse processing turkeys has more than one main method and 
none has a back-up method in use. 

The slaughterhouse using controlled atmosphere stunning stuns chickens to kill using a two stage CO2 
process involving 40% CO2, 30% O2 and 30% air in the first stage followed by 80% CO2 mixed with 
air in the second stage (gas mixes are continually monitored). Bleeding takes place through either 
cutting 1 carotid artery and 1 external jugular vein, 2 carotid arteries or 1 jugular vein. No further 
information was provided on the use of this method by this respondent. 

All respondents noted that the stunning method is fully automated. Whilst 19 slaughterhouses mainly 
processing chicken have a fully automated bleeding system, 3 do not. The automated systems have 
one or two rotating blades, which determine the position of the cut and number of blood vessels cut. 
None of the slaughterhouses processing only turkey have fully automated bleeding systems. This is 
probably due to the wide variation in the age, size and weight of turkeys slaughtered for human 
consumption. 

Ritual slaughter comprises a small, but important, market segment in many Member States. Key 
stakeholders have different perceptions of the extent to which ritual slaughter involves prior stunning 
with one researcher into slaughter techniques suggesting that prior stunning is less widely applied in 
some Member States than in others.  

An interview with an official from the UK Competent Authority suggested that in the UK, the vast 
majority of ritually slaughtered poultry are pre-stunned. A UK industry body estimated that just over 
1% of poultry in the UK are killed without prior stunning and noted that this market is only growing 
slowly. At least one company in the UK sells poultry meat under a non-stunned logo, although major 
food companies using or selling ritually slaughtered meat insist on pre-stunning. An interviewee from 
a UK slaughterhouse noted that there is no price premium available for ritually slaughtered meat and 
no significant cost implication. Official UK policy is to permit and respect ritual slaughter, although 
its practice is very carefully monitored and an Official Veterinarian is always present. 

Interviews with the Competent Authority in France reported that around two thirds of poultry are 
ritually slaughtered (with or without prior stunning), although the market for ritually slaughtered 
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poultry only accounts for around 8%-9% of the total with the balance sold through normal channels 
according to a French industry body. An animal welfare organisation pointed out that the ritual 
slaughter of poultry in France often takes place without prior stunning and that demand is increasing, a 
point corroborated by Raj (2007)20. Ritually slaughtered French poultry meat without prior stunning is 
also exported to Germany, Austria and Scandinavian countries (slaughter without prior stunning is not 
permitted for animal welfare reasons in Sweden and in some Austrian Länder). 

Just under half of the slaughterhouses responding to the questionnaire carry out ritual slaughter (48%). 
Of these, the vast majority provide a pre-stun. From the answers provided to the survey it is unclear if 
the three respondents who reported that no pre-stunning is used (at least for a proportion of birds) 
interpreted the question correctly. 

Respondents were asked whether they were planning to change their slaughter technique in the next 
five years. Only 5 respondents indicated that they are considering this21. Of these, 3 are considering 
switching to CO2 controlled atmosphere stunning systems and 1 is considering a CO2 or argon gas 
mix. The final respondent considering a change is considering an electrical system where the current 
and voltage can be adjusted. The reasons given for considering a switch to controlled atmosphere 
stunning include meat quality, animal welfare considerations, worker safety issues and consumer 
demand. Two respondents expect such a change to result in a very significant increase in costs, one 
expects a fairly significant increase and the other expects costs to remain approximately the same. 
However, it is assumed that these respondents expect an increase in revenue to at least offset the 
expected cost increase. The increased revenue is most likely to result from a substantial improvement 
in carcass and meat quality and increased yield from gas stunned poultry (see section 4.4.1.3). The 
respondent suggesting a change to a more flexible electrical system cited improvements in meat 
quality and animal welfare as the driving factors and expects costs to decrease fairly significantly. 

Respondents were asked why they would not be changing their stunning method and were allowed to 
provide multiple answers. The fact that the current method is judged satisfactory was cited by 15 
respondents (83% of those answering this question). A third of respondents suggested that a change 
would entail excessive production costs. Eleven percent said that they were not financially capable of 
investing in a new method and 17% cited other reasons including a lack of space in the existing plant; 
the need for reversible stunning for ritual slaughter; and, a lack of clarity on the relative animal 
welfare characteristics compared to electrical stunning systems. 

                                                      

 
20 Personal communication. 
21 Those answering “don’t know” are assumed to not be making any plans. 
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4. Socio-economic analysis of slaughter practices 

4.1. Design of restraining and stunning/killing equipment [Task 2.2] 

This section considers the extent to which animal welfare considerations are taken into account in the 
design of stunning/killing equipment. Economic, social and environmental impacts are considered. 

4.1.1. Current practice 

Equipment manufacturers take a number of factors into account when designing stunning systems, 
although as commercial companies, profit is the main driving force. This means that issues such as 
reliability, durability, workforce safety, cleaning requirements, the weight range that can be processed, 
processing speed and efficiency are very important. However, because profit is ultimately driven by 
the ability to make sales, manufacturers have to take into account other attributes demanded by the 
market (for example, animal welfare requirements22, energy efficiency, efficiency of water use) and 
existing legislation. It is important to note that a link between increased stress and reduced meat 
quality is recognised throughout the industry and ways of reducing stress are therefore important in the 
design process. Government funds are often available for research into novel slaughter designs and 
equipment manufacturers often work closely with the research sector. Beyond this, a survey of 
Member State Competent Authorities made clear that slaughterhouses and their equipment/operating 
procedures need to be approved before operation. Usually the need to kill the animal as quickly as 
possible and without causing avoidable pain and suffering is a stated aim and this objective therefore 
feeds back into the design of equipment in order to ensure that it will be approved for use. 

The results from the survey demonstrate the importance of animal welfare in the responding 
slaughterhouses and that a number of different (overlapping) codes are followed which reflect both 
legislative requirements and consumer demands (as reflected by retailers). Retailer demands are (by 
definition) higher than the base legislation and are more important to slaughterhouses because failure 
to follow these demands would mean that the lucrative retail market would not be available. That said, 
retailer demands tend to be based on individual indicators23 (perhaps for simplicity) and the balance 
between these indicators is not always considered appropriate by animal welfare organisations. 
Retailer codes also have to ensure that cost-effective production is still possible, so there is a clear 
compromise between animal welfare and economics. These codes/demands are fed back into 
equipment design, not least because poor animal welfare results in lower quality meat and 
consequentially reduced revenues. This does not, however, mean that animal welfare standards are 
necessarily as high as animal welfare organisations would like, or think appropriate. 

A European animal welfare organisation pointed out that it is not just the design of equipment that is 
important in this context, but also the cultural attitude to animal welfare. Equipment may be designed 
to result in high animal welfare, for example, breast plates on shackles to increase comfort, but unless 
employees take care to ensure animal welfare, these benefits may not be apparent. In this context the 
survey results make clear that training for animal welfare is widespread which indicates that the 
correct cultural attitude is in place, at least in those plants responding. It should, however, be noted 

                                                      

 
22 This does not mean that equipment manufacturers would otherwise be indifferent to animal welfare issues. 
23 For example, time shackled prior to stun, time between stunning and bleeding, etc. rather than outcomes such as 
minimising discomfort and distress. 
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that slaughterhouses with a poor cultural attitude to animal welfare are unlikely to make this clear in 
their response; the survey results therefore probably present a more favourable picture than reality. 

Respondents were asked to indicate which technologies have been actively implemented in their 
plants, primarily for the sake of animal welfare, in the last ten years (see Figure 3). Most (24 from 28, 
86%) had implemented blue or low level lighting. However, an animal welfare organisation indicated 
that in their experience these forms of lighting are not common. The majority of those using electrical 
stunning (23 from 27, 85%) had introduced dipping shackle lines. Three quarters of respondents had 
ensured appropriate ventilation in the lairage (in agreement with the perception of animal welfare 
organisations). The least implemented technology is the use of salt to increase conductivity (5 from 
27, 19%). This may be either because this technique has been in use for a long time or because its 
effectiveness is questioned24. In the UK, water is sometimes sprinkled on empty shackles, just prior to 
live bird shackling, in order to improve electrical conductivity/reduce resistance, although the 
prevalence of this practice is unknown. 

Figure 3: Technologies implemented by respondents 
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Source: EU survey of slaughterhouse operators. 

                                                      

 
24 A UK industry organisation pointed out that the water in a water bath is constantly replaced which makes it difficult to 
maintain a saline solution, although other sources state that the addition of salt can increase conductivity and indeed 
recommend it European Food Safety Authority (2004) Welfare Aspects of Animal Stunning and Killing Methods. Scientific 
Report of the Scientific Panel for Animal Health and Welfare on a request from the Commission related to welfare aspects of 
animal stunning and killing methods. (Question N° EFSA-Q-2003-093). Accepted on the 15th of June 2004. 
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When asked which of the technologies above had been most beneficial in animal welfare terms, 10 
from 26 respondents (38%) highlighted systems to minimise human handling of live birds25. A French 
animal welfare organisation also commented that this measure is the most beneficial in terms of 
animal welfare26. It should be pointed out, however, that some module systems require birds to be 
tipped out onto a conveyor and this raises a different animal welfare issue. A further 6 respondents 
(23%) cited appropriate ventilation in the lairage. Two respondents in each case mentioned plastic or 
rubber breast comforting plates, dipping shackling line and maximum shackle duration (also 
mentioned as being very beneficial in animal welfare terms by a French animal welfare organisation). 
One respondent in each case mentioned low level lighting, isolated entry ramps and salted solution to 
increase conductivity. Shackle lines to accommodate different bird sizes were not mentioned by any 
respondents. One animal welfare organisation noted that from their point of view it is not possible to 
choose between measures in terms of importance of impact on animal welfare. 

4.1.2. Economic assessment 

The economic impact of animal welfare technologies is difficult to assess. On the one hand the cost of 
implementing such measures might be expected to be known, although in practice this will be 
dependent on the individual circumstances of slaughterhouses. On the other hand, the economic 
benefits realised through improved meat quality are harder to quantify (by equipment manufacturers, 
operators and other key stakeholders), although it is recognised by all actors that they do exist. Given 
these problems, it was only possible to make a relatively qualitative assessment of economic impact 
through the survey of operators. The impact of the two most beneficial technologies (reduced live bird 
handling and ensuring appropriate lairage ventilation) were assessed in terms of impact on meat 
quality and the competitiveness of the operation. The reduction of live bird handling resulted in a 
positive impact in both areas in the majority of cases (four respondent noting a very significant 
positive impact, four a fairly significant positive impact) with no negative impacts recorded (two 
respondents in both case reported no impact). Positive impacts are likely to arise from a reduction in 
stress on the birds and reduced labour costs. This finding is consistent with the view of equipment 
manufacturers and other key stakeholders who emphasised the link between human handling, stress on 
the birds and the cost of labour. In terms of ventilation in the lairage, two thirds of respondents 
reported a fairly significant positive impact and one a very significant positive impact on meat quality 
and the competitiveness of the operation with one respondent reporting no impact in terms of meat 
quality and one noting a very significant negative impact in terms of the competitiveness of the 
operation. 

Clearly it is possible for there to be a conflict between animal welfare and economics in that measures 
introduced to improve the former tend to have a cost associated with them. However, it is also 
important to consider the potentially positive impacts on revenue that animal welfare measures can 
provide. This impact ranges from tangible benefits such as a reduction in live handling which can have 
an impact in terms of reducing employment costs, to less tangible benefits such as improved meat 
quality from birds that are less exposed to stress in the slaughterhouse (arising, for example, from the 
use of appropriate ventilation in the lairage, low level lighting in the shackling area or breast plates on 
the shackle). The economic benefit of welfare improvement measures depends upon the marketing 
chain. For example, the whole carcass market would demand no visible damage or bruises. In contrast, 

                                                      

 
25 Some respondents listed more than one technology. In these cases the technology listed first was taken as the most 
beneficial. One respondent noted that it was not possible to isolate one technology as all are part of an integrated processing 
chain. 
26 A UK animal welfare organisation noted that this measure is often introduced as a result of human safety rather than 
animal welfare concerns. 
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the fresh portions market would demand no internal bruises. Traditionally, a slight improvement in the 
value of breast meat, which is the most expensive portion of a carcass, is more valuable than a 
significant improvement in the quality of, for example, wings. However, increases in the popularity of 
other products, for example processed wings may change the traditional economic analysis. 

The industry agrees that, at least in general terms, equipment design to ensure good animal welfare has 
positive economic impacts. However, the extent to which these offset costs is not always clear because 
of the difficulty of quantifying benefits. Slaughterhouses will adopt animal welfare friendly designs 
which go beyond legislative requirements in order to gain advantage from the economic benefits 
whether these are simply better revenues or in order to conform with customer requirements which 
ensures access to certain markets. Customer requirements are driven by product quality and, in some 
parts of the EU at least, demand for high animal welfare standards. 

4.1.2.1. Budgetary consequences for public authorities 

No significant budgetary consequences for public authorities are expected other than in relation to 
official veterinary control. Additional budgetary impact might, however, be expected with an 
increasing role for public authorities in terms of: 

• the approval of equipment for slaughterhouses, although this could be recovered through fees; 

• the provision of information on animal welfare best practice through, for example, the exchange 
of information on available technologies; and, 

• support to related research programmes (many Member States already support research 
programmes relating to animal welfare). 

4.1.3. Social and environmental assessment 

Some animal welfare measures clearly also carry benefits for employees. For example, measures taken 
to calm bird such as low-level lighting will also result in a safer and more pleasant working 
environment. Reducing the need to deal with live birds through a modular system could also be 
expected to bring benefits to employees. Indeed, it was noted by an animal welfare organisation that 
health and safety concerns are often the drivers of measures which incidentally lead to improvements 
in animal welfare. 

Section 4.1.1 considered the impact of certain technologies on animal welfare according to survey 
respondents. The impact of the two most beneficial technologies (reduced live bird handling and 
ensuring appropriate lairage ventilation) were assessed in terms of occupational safety and the 
environment. Fairly positive impacts arising from reduced live bird handling were noted by six of the 
respondents with respect to occupational safety and the environment (possibly interpreted as the 
operating environment). However, three respondents reported very significant positive impacts on 
occupational safety compared to only one on the environment. In contrast, three respondents reported 
no impact on the environment compared to only one on occupational safety. This finding is consistent 
with the view expressed above that occupational safety is often the driver of modifications to the 
processing line. With regard to lairage ventilation, only one respondent recorded a fairly positive 
impact in terms of occupational safety with the other five claiming no impact in this regard. Three 
respondents noted a fairly significant positive impact on the environment (again, possibly interpreted 
as operating environment) with three noting no impact. 

A potential environmental impact with respect to controlled atmosphere stunning systems relates to 
the discharge of gas. Some controlled atmosphere stunning systems for pigs are known to recycle CO2, 
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before it is ultimately discharged into the atmosphere, although it is not thought that any poultry 
systems currently recycle gas. One equipment manufacturer explained that CO2 is extracted through a 
chimney and is discharged at least 4 metres above ground level which ensures that the gas has diffused 
by the time it reaches ground level. In terms of emissions of greenhouse gases, approximately 1 gram 
of CO2 is necessary per kilo liveweight which is not significant. Water requirements are approximately 
similar between electrical and controlled atmosphere stunning systems with the later requiring more 
water for cleaning. 

4.1.3.1. Consequences for the protection of particular social groups 

There are no foreseen consequences for the protection of particular social groups. 

4.1.3.2. Regional impact 

There is no evidence to suggest that there is any differential regional impact. 
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4.2. Competence of slaughterhouse operators [Task 2.1] 

This section discusses the extent to which slaughterhouse employees are trained with respect to animal 
welfare and sets out the economic, social and environmental impacts arising from this. 

4.2.1. Current practices to ensure that slaughterhouse employees dealing with live 

animals are competent regarding animal welfare 

An interview with the Competent Authority in the UK revealed that those wishing to work in a 
slaughterhouse must undergo a training process (except those working in the lairage). This involves 
the issuing of a provisional certificate whilst the slaughterman undertakes around a year of training. 
This period is followed by an assessment which, if satisfactory, is followed by the issuing of a 
certificate of competence27. At this point the slaughterman can apply for a full license which is 
required in order to be employed. 

In addition to the above, an interview with a Director of a major UK slaughterhouse informed that 
employees all receive task-specific training covering animal welfare, health and safety. Refresher 
courses as well as induction courses are provided. A Poultry Welfare Officer, qualified on a course run 
by Bristol University28, is present in the plant in addition to the Official Veterinarians. Technical and 
production managers are all trained in animal welfare, as is a member of staff in live bird reception. A 
representative from an industry organisation noted that some 85% of chickens in the UK are reared to 
Assured Food Standards (which are independently audited) and part of this standard requires 
additional animal welfare training for operators and the presence of a Poultry Welfare Officer. 

The situation in France appears to be different. An interview with the Competent Authority revealed 
that there is no legal obligation for slaughterhouses to train their workers to ensure animal welfare 
during the slaughter process (and an animal welfare organisation noted that slaughterhouse operators 
are indeed not trained). However, their activities should be in accordance with animal welfare 
standards. The point was made that the trend in France is to take greater account of animal welfare 
considerations, but that there is a need to organise some training in this area (confirmed by the 
industry body). A good practice guide has been developed and is currently undergoing testing. 
Additionally, there are plans to carry out training for slaughtermen carrying out ritual slaughter. An 
industry body commented that slaughterhouse operators are not very concerned about animal welfare 
due to the additional costs that this implies. 

A depth interview was undertaken with a slaughterhouse in Poland and in this case the provision of 
animal welfare training is a requirement of participation in the Assured Chicken Production (ACP) 
Scheme29. The training is provided by a major UK retailer who draws supplies from this 
slaughterhouse and reduces the price paid for poultry meat accordingly. Employees do not have to 

                                                      

 
27 Unique to the species and slaughter method. 
28 The Competent Authority indicated that whilst attendance at animal welfare training courses is voluntary, it is considered 
to be good practice. 
29 Assured Chicken Production (ACP) is an industry-wide UK initiative (but open to businesses beyond the UK) that 
addresses a range of issues concerning the production of chicken. It is independently assessed and covers the whole chain 
from breeders to slaughter. 
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formally pass a test, but those not considered competent to deal with live animals are moved to other 
areas of the plant. Assessments of employee performance are made monthly. 

An organisation providing training for slaughterhouse operatives in Germany explained that 
slaughterhouse employees typically undergo both a theoretical and a practical assessment. However, it 
is possible to work in a slaughterhouse without certification; there is no Federal overview of 
slaughterhouse operation with responsibility lying with the Bundeslands. Training is considered to be 
both time consuming and expensive with a three hour training session30 and a one-hour exam costing 
€200. This cost is exacerbated by a relatively high staff turnover rate in slaughterhouses. 

A survey of Member State Competent Authorities revealed that the situation differs between those 
Member States requiring formal training and the issuing of licences or certificates of competence to 
those where training is less regulated and relies more on slaughterhouses themselves to ensure that 
their staff are competent to deal with live animals. Although it is not possible to conclude from the 
results of the survey whether better results are observed from more formalised methods of training, it 
is likely that this is the case on average because there will be less variability in terms of the standards 
achieved. 

The survey of slaughterhouse operators contained a series of questions concerning staff training and 
operational procedures. The vast majority of slaughterhouses responding noted that their employees 
handling live birds are trained in animal welfare procedures (96%, 26 of 27 responding to this 
question). One slaughterhouse where employees do not receive training operates a controlled 
atmosphere stunning system and no live bird handling takes place. This suggests that where live bird 
handling is involved, animal welfare training is generally provided by survey respondents. However, 
this does not mean that this is necessarily the case for all slaughterhouses, and an animal welfare 
organisation explained that training standards do differ across the EU. 

In those cases where animal welfare training is provided for workers, training relating to unloading 
birds into the lairage occurs in 81% of slaughterhouses (21 from 2631). Training in handling birds 
between the lairage and the stunning facilities is provided in a just under two thirds of cases (65%). 
Some 81% of slaughterhouses indicated that training is provided for employees engaged in shackling 
and stunning and 72% provide training for employees at the bleeding point of the process. 

The amount of time spent on training by respondents varied from half an hour to 16 hours. Mean and 
median training time provided per employee in the last 12 months is provided per processing stage in 
the Table below32. This shows that, on average, most time is spent on training in relation to tasks on 
the bleeding line. There is little difference in the amount of time spent training in relation to other 
activities. The median figures demonstrate that the mean is biased upwards by some respondents and 
that typically the time spent training employees is around 2 hours at any point in the process. The 
Humane Slaughter Association commented that the training they provide on request can last for 
between 2 hours and 2 days depending on the slaughterhouse requirements. 

                                                      

 
30 With additional time necessary for study. 
31 One respondent who indicated that training is provided did not answer this question. 
32 Only those respondents provided answers are included. 
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Table 7: Time spent training per employee in last 12 months (hours) 

 Mean Median 

Unloading 3.8 1.5 

Handling between lairage and stunning 3.7 2.0 

Shackling to stunning 3.8 2.0 

Bleeding 5.3 2.0 

Source: EU survey of slaughterhouse operators. 

Twenty-five of the twenty-six respondents who noted that employees received animal welfare training 
went on to answer questions on the nature of this training. All explained that animal welfare training is 
carried out internally, although 9 slaughterhouses (36%) also implement external training. In 13 cases 
(52%) the training results in a certification or diploma with almost half of slaughterhouses awarding 
certificates (6) following internal training only. 

Over half (60%) of slaughterhouses responding felt that training is provided on a voluntary basis, with 
some 48% stating that training was a legal requirement (it was possible to state that there is both 
mandatory and voluntary training). The implication from the two respondents who noted that training 
was both a legal requirement and was carried out voluntarily is that voluntary training goes beyond the 
legal requirements and this was in fact noted in one of the cases. In all cases where training is a legal 
requirement it is approved by the Competent Authority. 

One respondent did not answer the closed questions on animal welfare training, but did explain that 
employees transporting live birds must pass examinations in animal welfare which result in the issuing 
of a license to ensure correct loading and unloading procedures. This respondent also noted that 
training in worker safety covers some aspects of animal welfare and that since this procedure has been 
in place, the proportion of second quality meat arising from damage in the slaughterhouse has 
decreased. 

It is clear from the survey results that training is in place for employees dealing with live birds. 
Although the nature of the training varies, it is considered that at least a base level of training is 
provided and that in some cases training goes beyond this. 

Figure 4 below shows the perceived impact of the training measures offered by slaughterhouses. 
Although respondents were given the opportunity to identify negative impacts, no very significantly 
negative impacts and few fairly significant negative impacts were recorded. These were in relation to 
production costs where 5 respondents noted a fairly significant negative impact and in the related area 
of competitiveness of the operation (2 respondents). However, even in these two areas, the majority of 
respondents recorded positive impacts. The impact of training on animal welfare and meat quality 
were generally perceived to be most positive. Least impact, either positive or negative, was recorded 
in relation to the environment. One respondent noted that the reduction in second quality meat 
resulting from training had reduced the cost of waste. 
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Figure 4: Impact of training provided 
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Source: EU survey of slaughterhouse operators. 

4.2.2. Economic assessment 

As was noted in section 4.1.2, the economic impact of animal welfare technologies is difficult to 
assess and it was only possible to make a relatively qualitative assessment through the survey of 
operators. As mentioned in section 4.1, the link between reduced stress and improved meat quality is 
recognised by the industry and animal welfare organisations. This means that measures taken to 
improve animal welfare will have a positive economic impact, although they will, in many cases also 
have a cost. In some cases, this cost is unavoidable, for example, where training in animal welfare or 
the requirement to have an Official Veterinarians present are mandatory. In other cases, for example, 
additional voluntary staff training, it can be assumed that slaughterhouses feel the benefits to their 
business are at least balanced by the additional cost. Figure 4 noted the generally positive impacts of 
staff training in terms of animal welfare (which is likely to impact positively on meat quality), meat 
quality directly and even production costs and the competitiveness of the operation. 

It was pointed out in an interview with an industry organisation in the UK that poor animal welfare 
would not result in significant production cost savings. This organisation considers that up to date 
technology, with a more favourable animal welfare profile, will result in better meat quality. The point 
was made that once collected from farm, good animal welfare practices result in good economic 
performance, for example, birds Dead On Arrival represent a real disposal cost, not just a reduction in 
revenue. An animal welfare organisation agreed that the cost of better animal welfare training should 
be compensated for by higher revenue resulting from better meat quality. 
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4.2.2.1. Budgetary consequences for public authorities 

No significant budgetary consequences are expected beyond the costs for official veterinary control. 
Should public authorities take an increasing role in training and certification of employees within 
slaughterhouses then additional budgetary resources could be required, but these could be recouped 
through fees. 

4.2.3. Social and environmental assessment 

Slaughterhouses are reasonably dangerous places in that injury can in theory be caused by either 
equipment or birds. Appropriate training mitigates against these risks and increases worker safety. 
Figure 4 presented the impact of training on occupational safety and 59% of respondents recorded a 
positive impact with the balance reporting no impact. No respondent suggested a negative impact. 

Little impact on the environment is expected to follow from training with respect to animal welfare, 
although Figure 4 did show that 38% of respondent believe that there is a positive impact. It may be 
the case that environment has been interpreted as operating environment. However, one respondent 
did note that the reduction in second quality meat had resulted in reduced waste. 

4.2.3.1. Regional impact 

There is no evidence to suggest that there is any differential regional impact. 
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4.3. Animal welfare operational procedures [Task 2.3] 

There is no requirement in Directive 93/119/EC for slaughterhouses to apply particular methods to 
verify that animal welfare standards are correctly implemented. However, many apply methods on a 
voluntary basis. This section assesses the points of reference for good animal welfare practices that are 
used; how these are monitored; the measures taken to ensure good animal welfare; and, the impacts 
that these have in economic, social and environmental terms. 

4.3.1. Current practices 

4.3.1.1. Reference points for good animal welfare 

All but two respondents have more than one point of reference for good animal welfare practices, 
although it should be noted that there is considerable overlap between different reference points, 
particularly European and national legislation/codes. Figure 5 reveals that all respondents follow 
national legislation and, the majority (73%), as might be expected, follow the requirements of clients 
(the implication is that client requirements are at least as stringent as national legislation, although in 
many Member States retailer demands often exceed national requirements33). Where slaughterhouses 
are producing to client codes of conduct they are typically audited at random at least once a year. A 
German animal welfare organisation explained that large retailers are very good at ensuring animal 
welfare standards are improved and adhered to. However, the retailers contract with the larger 
slaughterhouses and, in Germany at least, there is a general disparity in standards between these larger 
plants and smaller-scale operations in terms of animal welfare with standards in the former typically 
being higher34. Some 69% of respondents also have their own code of good practice (which is likely to 
reflect national legislation and client requirements to a very high degree). 

Compliance is ensured in the first instance through the monitoring of equipment and systems which 
are designed to alert operators to operational problems. Detailed interviews in the UK made clear that 
the Official Veterinarians would be very well aware of any systematic failures in plants and would 
ensure that these were addressed. The Competent Authority pointed out that daily checks are made by 
the Meat Hygiene Service through the Official Veterinarians and Animal Welfare Officers present in 
plants. In contrast, the Competent Authority in France indicated that there is no homogeneous way to 
monitor operational procedures in France. An industry body, however, reported that operational 
procedures are monitored by the veterinary services, although a French animal welfare organisation 
expressed the concern that the vets are not always fully aware of good practice with respect to animal 
welfare. 

                                                      

 
33 This is certainly the case in the UK where the Competent Authorities noted that retailers require higher standards than the 
legislative base. An official from an industry body reported that 85% of chickens in the UK are reared to Assured Food 
Standards which go beyond legislative requirements. It is also the case for the Polish slaughterhouse that provided a depth 
interview. 
34 Of course, individual slaughterhouses may have high or low standards irrespective of their size. 
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Source: EU survey of slaughterhouse operators. 

A number of outside parties perform specific animal welfare audits. All but one of the 29 
slaughterhouses responding to the survey undergo audits by the veterinary authorities35. The frequency 
of these audits varies from daily (in the vast majority of cases) to weekly in one case. One respondent 
claims to be audited twice daily and one twice weekly. Just over three quarters of respondents (76%) 
are inspected by clients at a frequency of between 1 and 20 times per year (in most cases the 
inspection rate is towards the low end of this range). Fourteen respondents (48%) noted that they are 
independently audited (at a frequency of between once a month and once a year) and two respondents 
reported audits by animal welfare organisations once or twice a year. 

It appears on the basis of this evidence that good animal welfare practices are demanded by clients 
(especially the major UK retailers, according to an animal welfare organisation) as well as through 
legislation. Although there is a range of practices, it is likely that these are fairly similar and are 
ultimately based on similar codes operated in several Member States, although some may go beyond 
this. 

                                                      

 
35 It is assumed that the slaughterhouse indicating that it does not undergo an audit made an error in completing the 
questionnaire. 

Figure 5: Proportion of respondents following types of good practice codes for animal welfare 
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4.3.1.2. Implementation of animal welfare friendly measures 

Figure 6 presents the proportion of respondents who have implemented certain animal welfare 
procedures in their plants36. All respondents have an employee to check the bleeding line. Some 79% 
of respondents (22 from 28 answering this question) keep a maintenance log of the stunning 
equipment and three quarters have a nominated animal welfare officer. Interviews in the UK and 
Germany suggested that this is common practice in these countries, at least for larger slaughterhouses 
(an animal welfare organisation noted that all slaughterhouses have to be licensed and that there 
should be at least a base of good animal welfare practice). Just over two thirds of respondents (68%, 
19 from 28) have a quality assurance plan to ensure animal welfare (although this does not necessarily 
mean it is followed). Just under two thirds of respondents (64%, 18 from 28) ensure that birds are 
inspected on arrival. 

Source: EU survey of slaughterhouse operators. 

A number of animal welfare indicators are monitored in slaughterhouses. The frequency with which 
they are monitored by the survey respondents is set out in Table 8. Although a range is presented, most 
respondents indicated that most indicators were assessed daily (usually based on five times a week, 
which can be interpreted as once per day, based on a five day operational week). Many indicators are 
assessed on a continual basis, in some cases, for example the time between stunning and bleeding, this 

                                                      

 
36 Three other measures/procedures not set out in the figure were included as options, but are not implemented by any 
respondents: providing water in the lairage, providing feed in the lairage and operating video surveillance of the stunning 
area. 

 

Figure 6: Animal welfare measures implemented by slaughterhouses 
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is an automated part of the process. Other indicators of animal welfare mentioned include bird 
condition/feather coverage, hock burn and bruising. 

Table 8: Frequency of monitoring animal welfare indicators 

Animal welfare indicators Number of 

respondents 

Frequency of 

monitoring  

Insensitivity of birds after stunning 24 4 times per week-
continuous monitoring 

Meat quality (pH, DFD, PSE, blood splashes, 
bone fractures) 

18 4 times per week-
continuous monitoring 

Waiting time between reception and the 
beginning of the slaughter process 

23 Once per day-each 
batch 

Correct application of stunning apparatus 26 4 times per week-
hourly monitoring 

Frequency of ineffective stunning (i.e. number of 
cases in which a second stun is required) 

13 2 times per week-
continuous monitoring 

Skin quality 21 4 times per week-
continuous monitoring 

Atmospheric parameters at lairage (temperature, 
humidity, air flow, noise level, light intensity, 
water consumption, etc.) 

18 2 times per week-
continuous monitoring 

Competence of employees working with live 
birds in terms of animal welfare 

16 Once per year-
continuous monitoring 

Time between stunning and bleeding 21 1-60 times per week 

Amount of time birds spend in shackles before 
stunning 

18 1-20 time per 
week/each batch 

Other 4 Daily monitoring-200+ 
times per week 

Source: EU survey of slaughterhouse operators (n=29). 

All, but one respondent monitors the effectiveness of stun. This is done in a number of ways. In some 
cases respondents indicated that they use more than one method. Of the 28 respondents answering this 
question, 86% look for any signs of post-stun recovery, 36% look for signs of recovery post-bleeding 
and 82% carry out indirect monitoring through technical parameters. The effectiveness of stun is 
therefore widely monitored, often in more than one way. An animal welfare organisation pointed out 
that employees on the bleeding line will monitor the effectiveness of stun. Whilst the occasional bird 
may not be adequately stunned, systematic failure to adequately stun would result in the stopping of 
the processing line. 

The percentage of birds monitored for the effectiveness of stun varies widely according to respondent. 
Ten respondents (37% of the 27 respondents answering this question) reported that all birds are 
monitored (in one case this monitoring is performed by workers on the processing line with the 
Official Veterinarians also assessing 2% of all birds). The respondent operating a controlled 
atmosphere stunning plant explained that all birds are monitored because birds are shackled manually 
post-stunning and are therefore checked at this time. One respondent indicated that checks are 
performed hourly and one daily. Others noted that checks are performed on a percentage of bird 
ranging from 0.005% to 10%. Some respondents explained that a number of birds per batch (ranging 
from 1 to 20) are monitored for stun effectiveness. Just over half the respondents (52%) systematically 
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record the results of their stun monitoring effectiveness, the other 48% do not. Those respondents who 
record ineffective stuns noted rates from 0% to less than 1%. Animal welfare organisations do not feel 
that significant numbers of birds are inadequately stunned. 

4.3.2. Economic consequences 

Respondents were asked to consider the impact of animal welfare measures on costs37. Figure 7 
presents the results for those measures implemented by more than 20 respondents. None of the 
measures resulted in cost savings. The most costly measure was implementing a quality control plan 
for animal welfare with 85% of respondents indicating an additional cost of varying magnitudes. 
Placing an employee on the bleeding line also has a significant cost impact with 79% of respondents 
indicating cost increases. Some 21% of respondents noted that the impact was very costly. The least 
impact on costs is in relation to checking birds on arrival and keeping maintenance records of stunning 
equipment with 30% of respondents noting no impact in each case. 

A detailed interview with a UK slaughterhouse suggested that although certain measures taken to 
improve animal welfare did entail additional cost, the fact that in most cases these measures are not 
voluntary in the sense that they are demanded either by legislation or by clients, means that the cost is 
viewed simply as the price of doing business rather than an animal welfare cost per se. The UK 
industry body added that animal welfare is part of the operating ethos and is not something that can be 
ignored. It is therefore not considered a big issue in the UK, it is simply part of the slaughter process. 

                                                      

 
37 Where a measure was marked as being implemented, but no information was provided on cost, we have assumed that there 
is no cost (a “don’t know” option was also included). 
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Source: EU survey of slaughterhouse operators. 

Respondents were asked to identify which of the animal welfare measures above is the most 
beneficial. Almost half (48%, 12 from the 25 respondents answering this question) identified the 
presence of an employee to check the bleeding line. Some 44% of respondents (11 from 25) identified 
the implementation of a quality control plan for animal welfare as being the most beneficial measure, 
although it should be noted that the presence of a plan does not necessarily mean that it is successfully 
implemented. One respondent identified the designation of an employee as animal welfare officer and 
another highlighted procedures for isolating/prioritising the slaughter of fragile or small birds. 

Respondents were asked to comment on the impact of the most beneficial animal welfare 
measure/procedure on a range of economic issues. The impact of having an employee on the bleeding 
line is considered to have the greatest positive impact on meat quality (Figure 8). In terms of the 
competitiveness of the operation, two respondents noted a fairly significant negative impact whilst 
four respondents recorded positive impacts. 

The economic impact of implementing a quality control plan for animal welfare is presented in Figure 
9 and shows that the most positive impact is again on meat quality (assuming the plan is implemented 
successfully). Impact on competitiveness of the operation shows a more mixed response with five 
respondents indicating a fairly positive impact, two reporting a fairly negative impact and three 
recording no impact. It is possible that the negative impacts are in the context of non-EU competition 
and that the positive impacts relate to the ability to sell to customers who require the implementation 
of a quality control plan for animal welfare. It is also possible that respondents are commenting on the 
cost of implementing measures when responding on competitiveness, but not taking into account the 
impact of improved meat quality. This may be because improvements in meat quality are less easy to 
identify in financial terms as the benefit may be felt through, for example, an increase in Grade A 
fillets, rather than through a higher product price. 

Figure 7: Impact of animal welfare measures on costs 
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Source: EU survey of slaughterhouse operators. 

Source: EU survey of slaughterhouse operators. 

Figure 8: Economic impact of having an employee on the bleeding line 
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Figure 9: Impact of a quality control plan for animal welfare 
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4.3.2.1. Budgetary consequences for public authorities 

No budgetary consequences are anticipated for public authorities. The cost of operational measures are 
carried by private companies and in most cases are demanded by clients and are therefore the price of 
doing business. 

4.3.3. Social and environmental consequences 

Respondents to the slaughterhouse survey were asked to comment on the impact of the most beneficial 
animal welfare measure/procedures identified on social and environmental issues. There was generally 
no impact in terms of occupational safety or the environment38 from having an employee on the 
bleeding line (Figure 10). The social and environmental impact of implementing a quality control plan 
for animal welfare was also assessed and again, little impact was recorded in terms of occupational 
safety or the environment (Figure 11); in the latter case two respondents did note a positive impact, 
although this was interpreted as referring to the operational environment. 

Source: EU survey of slaughterhouse operators. 

 

                                                      

 
38 There are guidelines covering environmental impact under the Integrated Pollution Prevention and Control legislation. 

Figure 10: Social and environmental impact of having an employee on the bleeding line 
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Source: EU survey of slaughterhouse operators. 

4.3.3.1. Regional impact 

There is no evidence to suggest that there is any differential regional impact. 

 

Figure 11: Social and environmental impact of a quality control plan for animal welfare 
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4.4. Poultry stunning and killing [Task 2.5] 

4.4.1. Production costs of slaughterhouses in the EU [Task 1.2] 

The slaughter element of poultry production represents a fairly small portion of overall production 
costs. In turn, the cost of stunning makes up a small component of total slaughter costs and, as such, 
an even smaller portion of total production cost and hence final consumer price (see section 4.5). 

The survey of slaughterhouses asked respondents to separate the production cost of a whole chicken 
into a number of different elements as set out in Table 9. This cost includes all steps up to the 
production of a chilled whole carcass; it does not include any further processing. The one respondent 
using controlled atmosphere stunning did not answer this question and the results therefore refer 
exclusively to slaughter using electrical stunning techniques. The first point to note is that the number 
of respondents answering this question completely is small and as such no attempt has been made to 
distinguish between different methods of electrical stunning. As a result of the small sample size it is 
not possible to generalise these results with confidence and they should be considered indicative only. 

The proportion of cost accounted for by electrical stunning is relatively small at 2.9% in the case of 
chickens, 0.8% in the case of turkeys and 2.1% for all respondents. The greatest proportion of cost is 
incurred in transportation and other steps (which includes defeathering, evisceration, veterinary 
control, washing and first chilling and the personnel, machinery, power and water costs associated 
with these tasks). 

Table 9: Proportion of production cost of chilled whole bird 

 Mainly chickens (n = 8) Mainly turkeys (n = 5) All (n = 13) 

Transportation 30.3% 28.0% 29.4% 

Reception 6.0% 0.9% 4.0% 

Shackle 9.4% 4.6% 7.5% 

Water bath stunning 2.9% 0.8% 2.1% 

Bleeding 3.7% 0.8% 2.6% 

Other steps 24.4% 44.9% 32.3% 

Waste disposal 7.5% 9.6% 8.3% 

Cleaning 5.0% 3.0% 4.2% 

Depreciation 11.0% 7.4% 9.6% 

TOTAL 100.0% 100.0% 100.0% 

Source: EU survey of slaughterhouse operators. 

Making cost comparisons between generic stunning methods is very difficult because there is likely to 
be some variation in cost between different electrical stunning systems depending on specification. 
However, Dr Mohan Raj indicated in a personal communication that while capital costs might differ 
according to whether AC or DC systems are used and according to frequency, there would be no 
difference in running costs. With respect to controlled atmosphere systems, capital costs are less likely 
to differ depending on gas mix (although more gas tanks are required where more gases are mixed), 
but running costs will differ in that CO2 is relatively cheap compared to Argon and Nitrogen. 
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Equipment manufacturers agree that controlled atmosphere stunning systems are generally more 
expensive to purchase and that they entail higher running costs than electrical stunning methods. This 
is essentially because they are more complicated systems with more moving parts. In considering 
differences in capital and running cost, it is also important to consider differences in revenue, or areas 
where costs might be reduced through using particular stunning methods. Manufacturers explained 
that slaughterhouses are increasingly considering the total cost of ownership when making investment 
decisions39. This involves combining the purchase and installation price with running costs, expected 
revenues and repairs and maintenance and annualising this over the expected life span of the 
equipment. This means that the individual solution for each slaughterhouse will be different and will 
be influenced by the assumptions made. These in turn will reflect the operator’s attitude to risk and 
their planning horizon. 

Initial purchase and installation costs are discussed in section 4.4.1.1 and running costs in section 
4.4.1.2. Financial benefits are considered in section 4.4.1.3. 

4.4.1.1. Purchase and installation costs 

Estimates of the difference in purchase and installation cost varied widely according to manufacturer. 
One of those interviewed suggested that controlled atmosphere stunning systems would cost between 
three and four times as much as comparable electrical systems to purchase and install, another thought 
the difference in investment cost would be ten-fold. Another suggested that controlled atmosphere 
stunning systems would cost around five times as much as comparable electrical systems to purchase, 
but added that installation costs could vary from €10,000 to €1,000,000 depending on the 
circumstances of the plant (throughput and integration with the existing processing line). Other 
manufacturers put the cost of purchasing controlled atmosphere stunning equipment as high as €1 
million40 (also the quote for changing from electrical stunning to a controlled atmosphere stunning 
system for a slaughterhouse in Poland that has investigated this; a national industry body in Germany 
reported a cost for installation of controlled atmosphere systems in excess of €1.5 million) or as low as 
between €120,000 and €270,00041. Part of the difficulty in establishing costs results from the different 
types of system available. A two-chamber system, for example, would obviously incur a higher capital 
cost. In comparison, electrical stunning systems were expected to cost between €15,000 and €18,000 
with installation costs of around €1,000 (in both cases these costs do not include the rest of the 
processing line, etc.). 

Based on the type of systems produced by the manufacturers spoken to and their market share it is 
estimated that controlled atmosphere stunning systems range from three to five times the price of 
comparable electrical systems to purchase and install according to individual circumstances. One 
manufacturer noted, however, that the cost of controlled atmosphere stunning systems will reduce over 
time due to further research and greater competition. Although experimental, it is expected that a 
vacuum stunning system would cost approximately €150,000, i.e. slightly closer to controlled 
atmosphere systems in cost terms. 

                                                      

 
39 Another way of thinking about investments is the payback period (of installation and running costs). This is typically two 
years for a controlled atmosphere plant, although the payback period when further processing does not take place is longer as 
the benefits in terms of blood splashing and bone fragments are not in evidence. 
40 This cost includes a modular bird handling system which accounts for almost 60% of the total cost. 
41 In this case throughput would be around 11,000 birds per hour, although controlled atmosphere systems can have higher 
throughputs where chilling facilities are sufficiently large. 
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4.4.1.2. Running costs 

Running costs per bird depend heavily on the system being used and also on throughput. It is therefore 
very difficult to make generic comparisons between systems. However, equipment manufacturers are 
unanimous in the view that controlled atmosphere systems result in a higher running cost per bird 
compared to electrical stunning systems. The cost of actually administering stun using electrical 
stunning systems is considered by most equipment manufacturers and slaughterhouses to be 
negligible, although one manufacturer did provide an estimate of 0.1 Euro cents per bird, i.e. it costs 
€1 to administer stun to 1,000 birds. 

The additional cost incurred through using controlled atmosphere stunning depends on the gas mix 
used as well as the individual circumstances of the plant, for example, around 50% of the cost of gas is 
transport and therefore location will make a significant difference to cost. Scale is also important and 
it should be noted that slaughterhouses using controlled atmosphere stunning tend to have relatively 
higher throughputs. In this context it should be noted that the unit price of gas can be reduced as the 
total quantity of gas required increases as a result of increased market power. Larger plants, especially 
those using modified atmosphere packing facilities, and/or CO2 to freeze, will therefore be able to 
achieve more favourable gas prices than smaller-scale users. One manufacturer explained that gas 
prices tend to be more volatile than electricity prices and that as a result running costs for controlled 
atmosphere systems are more uncertain. Again, slaughterhouses using larger quantities of gas might be 
able to secure more stable price agreements than smaller-scale operators. 

Argon is relatively expensive and a nitrogen/argon mix would, according to one manufacturer, add 
about 0.5 Euro cents per bird (an additional €5 per 1,000 birds) to the cost of electrical stunning (these 
figures are corroborated by O’ Keefe, 2006, who quotes a figure between 0.4 and 0.5 pence, i.e. 
approximately between 0.56 Euro cents and 0.70 Euro cents per bird, i.e. €5.60 per 1,000 birds to 
€7.00 per 1,000 birds42). 

According to one equipment manufacturer, cheaper carbon dioxide/nitrogen mix would add around 
0.45 Euro cents per bird above the cost of electrical stunning (an additional €4.50 per 1,000 birds). 
Another equipment manufacturer reported that a two-stage carbon dioxide process would cost around 
an additional 0.075 Euro cents over the cost of electrical stunning (an additional €0.75 per 1,000 
birds). 

Although there is general agreement that the running costs of electrical stunning are insignificant, 
there is a wide discrepancy in the figures presented above for controlled atmosphere systems. 
Different sources disagree on the exact difference in costs between the two systems, although it is 
clear that even if controlled atmosphere stunning systems are relatively more expensive than electrical 
stunning methods, the actual cost of administering stun per bird remains relatively small43. 

                                                      

 
42 O’ Keefe, T. (2006) “Advances in CAS Technology”. In WATT Poultry USA. February, 2006. 
43 The lowest estimate for running costs put at 0.5 Euro cents per bird and the highest at 4.0 Euro cents, an eight-fold 
difference (according to one equipment manufacturer it is possible to save around 90% of gas costs using a pit rather than a 
conveyor system). Interestingly, an equipment manufacturer who only produces electrical stunning systems estimated that 
there would be a nineteen-fold difference in running costs whilst a manufacturer producing both types of systems suggested 
that there could be a hundred-fold difference in running costs. Finally, Shane (2005) estimated the running costs for 
controlled atmosphere stunning to be some 8% higher than electrical stunning. This includes fixed costs inclusive of interest 
and depreciation in addition to variable costs comprising maintenance, labour and gas (Shane, S.M. (2005) “Future of Gas 
Stunning”. In WATT Poultry USA. April, 2005). With discrepancies like this it is only possible to conclude that the running 
costs for controlled atmosphere stunning systems are higher than for electrical stunning systems. However, it should be 
reiterated that as the running costs for electrical stunning are considered to be negligible, the actual impact of up to one 
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4.4.1.3. Financial benefits of different systems and net running cost differences 

The additional costs of controlled atmosphere stunning are offset to some degree (depending on the 
view of the manufacturer) by direct and indirect cost advantages. In some cases the advantages may 
not be financial, but may have an impact on the ability to supply certain markets. The technical 
differences between systems are examined in Appendix 4 with a tabular summary below. 

Table 10: Technical differences between electrical and controlled atmosphere stunning systems 

Throughput Greater throughput on same size footprint for electrical systems, but there is no 
difference if space is not limited. Deep pit controlled atmosphere systems require less 
space than conveyor systems. 

Product quality Controlled atmosphere systems confer many benefits in terms of product quality 
including increased breast fillet yields, enhanced through reductions in bone shattering 
and blood splashing which otherwise require trimming out; increased proportion of grade 
A fillets; greater tenderness; faster maturation where anoxic gases are used; reduced 
severity of wing tip damage; lighter and more consistent fillet colour; and, prolonged 
product shelf-life. Electrical systems can provide better defeathering as this can take 
place more quickly after death. 

Retailer demands Retailer/food industry product quality demands imply an advantage for controlled 
atmosphere systems, although retailers and the food industry are not yet suggesting a 
preference for either stunning method. 

Labour requirements Controlled atmosphere systems require less labour as birds are not shackled live and the 
labour required does not need to be so skilled as a result.  It is also easier to recruit labour 
as the job is less unpleasant. 

Repairs and 
maintenance 

Repairs and maintenance are a function of machinery complexity and are typically a 
percentage of the initial purchase price which will be higher in controlled atmosphere 
systems. 

Cleaning This is the same as repairs and maintenance and will be higher for controlled atmosphere 
systems. 

Equipment lifespan Given greater complexity it is expected that the lifespan of controlled atmosphere 
systems will not be as long as electrical systems. 

Power requirements Power usage for the stunning operation itself is marginal. 

Birds dead on arrival It is easier to identify birds dead on arrival in electrical systems. 

Worker welfare The main point of difference relates to hanging live birds and controlled atmosphere 
systems therefore offer an advantage over electrical systems. 

 

It is not possible to use the information gathered through this interview process to net off potential 
financial benefits against additional running costs. To do this would require a differentiation of 
particular stunning systems and there would be considerable variation according to the systems 
selected and the individual circumstances of the plants, including the distance over which gas must be 
transported to the plant in respect of controlled atmosphere systems. The usefulness of carrying out 
such an exercise is also questionable given the range of unique circumstances that each slaughterhouse 
will face. However, one manufacturer did provide an example of a slaughterhouse which introduced 
controlled atmosphere stunning at an additional running cost of €4,500 per week for gas with weekly 

                                                                                                                                                                      

 

hundred times this cost in controlled atmosphere stunning systems may also be very small. Finally, running costs in a vacuum 
stunning system are expected to be comparable to those in electrical systems. 
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benefits through labour saving and yield improvements of €45,500 making the net benefit some 
€41,000 per week. This cost comparison does not include consideration of the cost of purchase, 
installation or additional repairs and maintenance. Shane (2005) noted that despite significant capital 
investment (which he notes can be in excess of €500,000) costs of installing a controlled atmosphere 
stunning system can be recouped in the UK within one year as a result of the higher yield of saleable 
product and the higher premiums that UK retailers will pay for this product44. That said, a high degree 
of caution should be exercised over these examples (or any others) because the individual 
circumstances of the slaughterhouse are unknown. What is clear is that as commercial businesses, 
slaughterhouses using controlled atmosphere stunning are doing so because they consider it 
economically advantageous. The clear implication is therefore that the benefits of controlled 
atmosphere stunning at least equal the additional investment and running costs. That said, there will be 
examples where, for individual slaughterhouses, electrical stunning systems will prove more cost 
effective. 

4.5. Relationship of production costs to the price of meat [Task 1.2 continued] 

Farm gate prices for chicken are in the order of €1.65 per bird45. An analysis of questionnaire 
responses received suggests that the total slaughter costs to produce a whole bird using electrical 
stunning (net of profit margin) range from €0.21 to €1.2046 with a median of €0.76. The cost of 
production ex-slaughterhouse (net of profit margin) is therefore between €1.86 and €2.85. The cost of 
slaughter therefore comprises between 11.3% and 42.1% of total production cost to the whole bird 
stage47. The upper end of this range is consistent with information provided by equipment 
manufacturers who estimate the ex-slaughterhouse price to be two thirds live bird production and one 
third slaughter house costs. The respondent using controlled atmosphere stunning reported a cost of 
producing a whole bird of €1.79, considerably more than the average using electrical stunning. 
However, it would be unwise to draw any conclusions from this one observation. 

Interviews with equipment manufacturers and responses to the questionnaire indicate that the cost of 
stunning itself ranges from €0.000225 per bird to €0.0448. This equates to a cost for stunning of 
between 1.4% and 2.1% of ex-slaughterhouse price (net of profit margin) using the upper estimate for 
stunning cost49. The lower estimate results in a stunning cost of no more than 0.01% of total ex-
slaughterhouse cost (net of profit margin). Stunning/killing cost therefore comprises a small 
proportion of total slaughterhouse cost, although the industry claims that this can still be significant 

                                                      

 
44 Elsewhere in the paper the author notes a 39% increase in running costs when comparing controlled atmosphere stunning 
against an efficient pulsed-DC stunner in the US. In this case higher costs would be harder to recoup as this form of electrical 
stunning has many product quality advantages over the AC methods used in the EU. 
45 Taken from Eurostat (€0.75 per kg, assuming a 2.2 kg bird). Data are only available from a few Member States and prices 
fluctuate considerably both geographically and by Member State. The figure quoted here is considered a reasonable 
estimation given this problem. 
46 One respondent quoted a slaughter cost of €2.60 per bird. This is assumed to be either an error or the cost including 
production. 
47 Further processing adds additional production cost and profit margin. 
48 The lower end of this range is calculated from a questionnaire response suggesting total slaughter cost of €0.1023 per kg, 
0.1% of the cost of which is accounted for by an electrical stun and assuming a 2.2 kg bird. The upper range is the highest 
estimate for controlled atmosphere stunning provided in interviews with equipment manufacturers (€0.04 per bird) which is 
also the median cost derived from the questionnaire responses. The lowest estimate for controlled atmosphere stunning 
provided was €0.005 per bird giving a more restricted range of €0.000225 to €0.005.  
49 Questionnaire responses indicate an average cost for electrical stunning of 2.9% of total slaughterhouse cost (median 1.5%) 
which corroborates the figures presented here. 
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because margins are tight. It is not possible to verify this claim because information on margins within 
the industry were not made available to the researchers.  

Consumer price includes the production cost to the whole bird stage, plus further processing costs, 
profit margin for the slaughterhouse, transport and wholesale or retail profit margin. A roasting 
chicken of between 2.05 kg and 2.45 kg currently (January 2007) costs around €1.50 per kg wholesale 
in the UK50. Assuming a 2.2 kg bird this gives a price of €3.30 per bird. On this basis the cost of 
stunning comprises 1.2% of wholesale price using the upper estimate of €0.04 per bird from the 
previous paragraph. The cost of stunning and killing therefore makes up a very small proportion of 
final consumer price and is diluted further, even if the whole cost of stunning is applied to a selected 
cut such as breast fillet (in reality stunning cost should be apportioned between all products). 
Equipment manufacturers do not therefore expect the method of stunning to have any impact on the 
consumer price of poultry and this is borne out by this analysis. 

 

 

 

 

                                                      

 
50 Price per kg deadweight ranges from £0.92/kg in London, £1.04/kg in Birmingham and £1.24/kg in Bristol (source: Defra). 
Converted to Euros at a rate of €1.47 to £1. 
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5. Conclusions 

5.1. The EU poultry sector and its competitive position 

The European poultry meat sector is the second largest meat-producing sector after pig meat. The EU 
is 106% self sufficient in poultry meat production and almost all this production is consumed 
domestically. France is the main producer and accounted for 17% of total EU-25 production in 2005 
with the UK, Spain, Germany and Italy all accounting for more than 10% each. Chicken production 
accounts for three quarters of total poultry production with turkeys accounting for a further 20%. 

The biggest threat to the industry in recent years has been Avian Influenza which caused a 3% 
reduction in poultry production in 2003 from which the industry has yet to fully recover. Since 2003 
some 14 Member States have reported outbreaks of Avian Influenza in wild birds and 5 in poultry. 

Poultry meat consumption in the EU amounts to 23.6 kg per capita. Consumption was relatively stable 
to 2002, but has fallen back slightly in the wake of Avian Influenza. DG Agriculture forecasts expect 
poultry production and consumption to increase only slightly to 2012. 

The EU poultry processing industry exhibits strong regional concentration and specialisation. There is 
a high degree of vertical integration from feed production to the processing and distribution sectors. 

The main instrument of protection for poultry meat from lower priced imports is the fixed rate import 
tariff. As part of the Uruguay Round Agreement on Agriculture (URAA), minimum access quotas 
were established for the import of poultry meat into the EU. There were increases in some quota 
following enlargement of the EU to 25 Member States. 

Analysis of trade data reveals that post-URAA, particularly between 1997 and 2001, there was a 
substantial increase in EU imports of poultry meat and poultry meat products. Although part of this 
increase results from the level of tariff attached to salted poultry meat, a significant proportion of 
product is entering the EU having paid full import duty. Given the tariff levels prevailing this suggests 
that the competitiveness of third country producers, particularly in Brazil and Thailand, is high. 

The fact that the EU poultry sector is vulnerable to third country competition is borne out by previous 
research by Agra CEAS Consulting for DG Agriculture51. This demonstrated that the absence of the 
import tariff system in the period 1995-2002 would have resulted in some 1 million tonnes of 
additional poultry imports. 

The EU poultry sector is relatively uncompetitive in global terms and is likely to be sensitive to 
increases in production cost. The main cost areas of concern to the industry are feed costs, costs of 
compliance with legislation and the cost of labour. The cost of stunning and killing is not seen by the 
industry as being significant in this context and this is borne out by the analysis in this report. 

                                                      

 
51 Evaluation of the Common Market Organisation (CMOs) for Pigmeat, Poultry and Eggs. Contract 30-CE-0009330/00-42, 
DG Agri, European Commission, 2005. 
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5.2. Stunning/killing methods used in the EU 

There are two main methods in use: electrical water bath stunning and controlled atmosphere stunning. 
Electrical techniques are more prevalent having been in commercial use for longer. The proportion of 
slaughterhouses using each system is unknown, but the number of controlled atmosphere plants is at 
least 25. The UK is one of the main users of controlled atmosphere stunning systems with some 25% 
of chickens and 75% of turkeys slaughtered using this technique. 

The type of electrical stunner used varies widely in commercial practice according to waveform, 
frequency of current used, the amount of current applied to individual birds and the number of birds in 
the water bath simultaneously. Electrical water bath stunning can be reversible or irreversible (i.e. 
stunning/killing). However, the basic process involves the birds being unloaded at the slaughterhouse 
and shackled upside down whilst conscious. The birds then move through the water bath, are stunned 
by an electrical current, and are killed by cutting a combination of veins/arteries. Following bleeding 
the birds enter a scalding tank prior to defeathering, evisceration and chilling prior to further 
processing/packaging and labelling. 

Controlled atmosphere stunning/killing uses a number of combinations of gases, with or without 
carbon dioxide. The basic process involves birds being transferred to the controlled atmosphere 
chamber either loose or within transport crates on a conveyor belt. After exiting the chamber the birds 
are shackled whilst inanimate before proceeding to the bleeding stage as under the electrical systems. 

5.3. Design of restraining and stunning/killing equipment 

Although, as commercial companies, equipment manufacturers are essentially driven by profit, other 
attributes are also taken into account in the design of equipment; most obviously legislative 
requirements. A link between increased bird stress and reduced meat quality is recognised throughout 
the poultry industry and ways to reduce stress (i.e. improve animal welfare) are important factors in 
the design process. Government funds are often available for research into slaughter methods and 
equipment manufacturers work closely with the research sector. 

Slaughterhouses follow a number of overlapping codes of practice, many of which go beyond basic 
legislative requirements in terms of animal welfare. Where the following of codes of practice is a 
requirement to supply, often to the lucrative retail market, the requirements of the codes of practice are 
fed back into equipment design. 

The most beneficial measures in terms of animal welfare are systems to reduce the need for the need to 
handle live birds. Survey respondents also identified the installation of appropriate ventilation in the 
lairage as being particularly beneficial. The recognised link between reduced bird stress and meat 
quality means that positive impacts are evident where live bird handling is reduced. There are also 
reductions in labour costs. Survey respondents also noted positive impacts on competitiveness and 
meat quality as a result of improved ventilation in the lairage. 

It is also clear that there is a relationship between reduced bird stress and occupational safety and that 
this consideration is often a main driver of measures which might be considered to be animal welfare 
friendly. Positive impacts arising from reduced live bird handling and appropriate ventilation in the 
lairage were noted in terms of occupational safety. 

Used CO2 is extracted through a chimney and is discharged at least 4 metres above ground level which 
ensures that the gas has diffused by the time it reaches ground level. In terms of emissions of 
greenhouse gases, approximately 1 gram of CO2 is necessary per kilo liveweight which is not 
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significant. Water requirements are approximately similar between electrical and controlled 
atmosphere stunning systems with the later requiring more water for cleaning. 

Equipment design to ensure good animal welfare has positive economic impacts. However, the extent 
to which these offset costs is not always clear because of the difficulty of quantifying benefits. 
Slaughterhouses will adopt animal welfare friendly designs which go beyond legislative requirements 
in order to gain advantage from the economic benefits whether these are simply better revenues or in 
order to conform with customer requirements which ensures access to certain markets. Customer 
requirements are driven by product quality and, in some parts of the EU at least, demand for high 
animal welfare standards. 

5.4. Competence of slaughterhouse operators 

A survey of Member State Competent Authorities made clear that the situation regarding training and 
certification of slaughterhouse operators differs according to Member State. Some require formal 
training and the issuing of licenses or certificates of competence whilst others rely on slaughterhouses 
themselves to ensure that staff are competent to deal with live animals. The survey of slaughterhouses 
showed that the vast majority ensure that employees dealing with live animals have received 
appropriate training. In some cases voluntary training takes place in addition to mandatory training. 

It is clear that the requirement for training entails a cost. However, as noted above, there is a 
recognised link between good animal welfare and improved meat quality. Where voluntary training 
takes place the benefits must be considered to outweigh the costs. This is borne out by the fact that 
more respondents noted a negative impact on production costs as a result of training than noted a 
negative impact on competitiveness. 

Slaughterhouses are reasonably dangerous places in that injury can in theory be caused by equipment 
or birds. Appropriate training mitigates against these risks and increases worker safety. Appropriate 
training may also reduce waste arising from lower quality meat and in this sense there may also be 
environmental benefits. 

5.5. Animal welfare operational procedures 

As noted previously, slaughterhouses follow a number of codes of good practice which cover, inter 

alia, animal welfare. Almost three quarters of slaughterhouses responding to the survey reported that 
they followed client requirements which are more stringent than the base legislation. Compliance with 
client (usually retailers) codes of conduct are typically audited at random at least once a year. 
However, compliance with good animal welfare practice is underpinned through the regular 
monitoring of equipment which alerts operators to operational problems. The presence/auditing of 
Official Veterinarians in slaughterhouses also ensures that systematic failures in animal welfare are 
noted and addressed. 

The survey of slaughterhouses established that there is an impact on costs, as might be expected, from 
taking measures specifically in respect of animal welfare. However, it was also pointed out that as 
these measures are required under client codes of conduct the cost is viewed as the price of doing 
business rather than the cost of animal welfare per se. As noted above, there may also be economic 
benefits from improved animal welfare and the impact on cost is therefore perhaps less relevant than 
the impact on competitiveness and most respondents noted positive impacts on this and on meat 
quality from both the presence of an employee on the bleeding line and from having a quality control 
plan for animal welfare, although the point was made by other key stakeholders that the presence of a 




