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Abstract

This paper describes and compares nine methodssetsing the welfare of farm animals at herd
level. A distinction is made between two types ddlfare parameter: the environmental and the
animal-based. The relative weight of these parametegether with variation in their measurability,
explains many of the differences between the mathath which the paper is concerned. To discuss
the merits of a given method it is necessary t& laothe goal it is intended to serve. Some methods
compare production systems well. Others are be#ied in assisting the individual farmer to improve

the welfare of animals within his production system
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I ntroduction

Background

During the last few decades increasingly sophisttanterest in the welfare of farm animals has
developed. At the same time there has been a nowegds more welfare-friendly housing systems.
Examples of this are loose housing systems andestalith deep litter for dairy cows, group housing
for pregnant sows, and large floor systems witlessdo outdoor facilities for laying hens. These so
called welfare-friendly housing systems provide egens space and other conditions which
encourage animals to express their natural behavitmtentially the animals can experience a high
level of welfare as a result. In some countriesyegoment subsidies for farmers are linked to
guarantees of high welfare standards on the fagpically, meat and other animal products coming
out of welfare-friendly housing systems are lalwk@d sold at a higher price than alternatives lwhic
have been ‘conventionally’ produced. But if consuraed government trust is to be secured, some
control of the level of welfare is necessary. Copsatly, there is a need to develop methods which

can be used to assess the level of welfare in favimals.

Aim and main hypothesis of this paper

This paper summarises nine methods of assessingelfeare of farm animals at herd level. (Some of
these methods are described in more detail elsewhdhis volume.) The methods were developed
in Europe. They all claim to assess animal welfafegourse, but they are very different and this
difference may be due, in part, to the fact thaythave different goals. We suggest that descripfio
comparisons and indeed validations of methods dfaveeassessment are inevitalbgfative to the
features the methods are designed to measurehandariations in methods for welfare assessment

may to a great extent be explained in the lighhaf hypothesis.
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Methodology

The study draws on available literature on the mimdfare assessment methods. However, since
some of the methods are still under developmenéruiew transcripts are also used. For each
assessment method (with one exception: see beloweygerson working with that method was
interviewed. All of the interviews were conductedthe same interviewer and carried out according
to a standard guide. The interviews were recordethpe, and subsequently a written transcript was
prepared for each recording. It should be notetribae of the key people working with the French
project ‘On-farm assessment of dairy cows’ welfavete interviewed, and that the description of the
method is based entirely on a presentation of tbéhoad at the workshop ‘Assessment of Animal

Welfare at Farm or Group Level’ (August 27-28, 1p@BCopenhagen.

Types of welfare parameter

Methods for assessing animal welfare at herd lewel in general based on a range of welfare
parameters. In principle these parameters can wdedi into two categories. One category, the
environmental parameters, describestures of the environment and managemanth as length of
stalls, feeding and drinking facilities, space atmce, quality of litter, and access to pasture.
Assessment is fairly uncomplicated because envieoiah parameters are relatively easy and quick
to record, and because the recordings can usualhgpeated without difficulty. It is also true that
records of welfare problems based on environmgraedmeters often serve as an excellent basis for
problem solving. Measurements in the second cayegbranimal-based parameters, recanimals’
reactions to specific environments. Thus, animal-based patara fall within the categories of
behaviour, health, and physiology. Level of stréssmones, aggression, fear and abnormal

behaviour, symptoms of acute disease, and mortigyexamples of such parameters. Animal-based
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parameters are in one sense more direct measumeslfafe than their environmental counterparts,
since they each register a state of the animaf.il8a@s may be thought to favour them. Howeveg th
recording of some of the animal-based parametedsfisult and demands considerable resources,
and even when they are recorded the results malffomult to interpret and therefore less suitable
for welfare assessment. These last drawbacks migrtattach to physiological and behavioural
parameters. Behavioural parameters can take a deaatof time to record. Special tests developed
for assessment of the rising behaviour (Sgrensah, €t998) and human-animal relationship in dairy
cattle (Waiblinger, 1996) are time consuming irstway. However, this situation may change, since
more and more devices are now available to autoaibtirecord behaviour of an animal as well as
of groups of animals. By contrast, methods of meaguanimal health parameters are in general
more practicable. Here the relevant data are @ft@iable from databases of health records based on
registrations made by, for example, the local weteran.

It is generally accepted that both sets of paramete environmental and animal-based — are
important indices of animal welfare, and that thesthvalid assessment of animal welfare is obtained

when parameters of both kinds are used in comloimati

M ethods of assessing animal welfare at herd level

The majority of the methods reviewed below havenls®veloped to investigate or certify the impact
of the housing system on animal welfare. Six methaidh to assess animal welfare in a particular
farm animal species, and three are intended tsasgelfare in more than one species. An overview
of the methods — which cover welfare assessmdmiigses, pigs, cattle, and poultry — is provided

in Table 1.
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Tablel. Methods ofasssgament of farm animal velfare at herdlevel

welfare

Group of Characteristics of the Resultof
Title of method:oject animals method Aim of assesament assesgnent Status of project County
1. TGl 350 Catile, pigs, [ndex sysiem foronfiarm Certificalion of housing Welfare score mpemented in  Austria
(Tiergerechtheitsindex 35.) laying hens welfare assesament in respect towefare in legidation
organicfarming
. TGI 200 Cattle, pigs, Index system for on farm Certificationof welfare  Welfare score Usedby organic Germany
(Tiergerechtheitsindex 200) laying hens welfare assesament in organicfarming organisations
Advisory toal
. Welfare assesgment in Cattle, pigs Multidisciplinary expert To provide an advisory Welfare report Competed Denmark
“ Ethical Accouning’ based assesament tool for the farmer reseach project
. The impact ofhousing Cattle Monitoring system Investigate the impact Welfare status Ongang Switzerland
systems on elfare in dairy Epidemiologic approach of housing systems on report reseach project
cattle animal welfare
. On-farm assesgnent of dairy Cattle Multidimensional approach Evaluation and Multiple Ongoing France
cows welfare to welfare certification of welfare  welfare scores reseach project
on individualfarms
. Decision supporsystem to Pigs Computermodel comhned Certification of welfare  Welfare score Ongadng The
asessthe welfare status in with scientific knowledge Evaluation of housing reseach project Netherlands
farm animals base systems
. Evaluationand certification Horses Test concept basedn test  Certification of welfare  Multiple Competed Switzerland
of housing systemsfor traditionfrom psychology on individual farms welfare scores reseach project (Germany)
horses and social science Evaluationsof housing
systems
. Dispensatiorprogramme for Laying hens Dispensatiorprogramme for To evaluate individual Welfare score Competed Sweden
battery cages phasing outbattery cages farms programme
. Testing dternative housing Laying hens Testing programme for new Evaluationof housing Final report Competed Sweden
systems foilaying hens housingsystems systems includes programme

‘e ¥ ussuyor A4 ‘d
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Index systems of welfare assessment

The ‘Animal Needs Index’, ‘TiergerechtheitsindeX'Gl), was developed in Austria during the 1980s
into TGI 35L, an Austrian version of the index gmst (Bartussek, 1999). It was later reworked in
Germany, which produced a German version, TGl Zhdrum et al., 1994). Both systems assess
the impact of the housing system on animal welfanelex systems have been developed for
assessing welfare in cattle, pigs, and laying hesgecially with regard to organic production. They
assign scores to selected aspects of the animmlivbament and farm management, and these scores
are summarised in an overall welfare score. Thehdrigthe score, the better the welfare.
Environmental and management parameters constitatenain part of the index system, and only a
few animal-based parameters are included in thesasgent. Index systems are flexible in the sense
that, as long as pre-defined minimum standard&epé the system makes it possible to compensate
a low score within one area with a high score withnother area. A prescribed minimum level of
welfare can thus be reached in different ways. gdm@ameters are recorded on the farm in about an
hour by specially trained inspectors. Farms arétedsonce, and the overall welfare score is
calculated on the basis of data gathered durirggginigle visit. In general, index systems are lyighl
practicable and highly repeatable (Schatz et 8061 HO6rning, 1998a; Amon et al., 2000). TGI 35L
and TGI 200 have much in common, but they are dmttical. Detailed comparison of the two index
systems is now available (e.g. Hérning, 1998b; dan Weghe, 1998). In the following two sub-

sections sketches of TGI 35L and TGI 200 are offere

1. TGI 35L
TGI 35 L was developed as a means of certifyingléirel of animal welfare on farms. Today it is

used in controlling organic husbandry in Austriad an the implementation of animal welfare
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legislation in two federal provinces of Austria. Tiisl 35L points are assigned to five areas of the
housing system and management: 1) possibility ofem@nt, 2) social contact, 3) quality of floor, 4)
climate, and 5) stockman care. Parameters relépdaeding are not included in TGI 35L, because it
is assumed that there is no economic incentiveoinfeeding animals properly. Very restrictive
housing systems, such as battery cages for layeng,ftannot be assessed by TGI 35L, because the
scoring system requires certain minimum standamlsbé fulfilled (e.g. minimum spatial
requirements). The parameters are almost exclysmelironmental, and each is awarded points
between -0.5 and 3. These are combined to reacwexall welfare score and at this level, there is a
maximum score of 45.5 points. (An earlier versiédT &l 35L had a maximum of 35 points, and the
name was not abandoned when the maximum scorehaaged to 45.5 points; instead the L, which
stands for ‘long version’, was added to the namm&l) 35L operates with six categories of welfare. A
score of less than 11 points defines a level ofarmelas ‘not suitable’, and scores rise from here
through the following categories: 11-15 (scarcelitable), 16-20 (somewhat suitable), 21-24 (fairly
suitable), 25-28 (suitable), and 28-plus (veryahl@). In Austria existing organic farms must obtai

a minimum of 21 points and new housing systems nea@ than 24 points (Bartussek, 1999).

2. TGI 200

TGI 200 was developed as a method for on-farm wekdgsessment which would allow farms to be
compared. However, TGI 200 goes beyond certificatlbalso aims to provide advice and support
for farmers on how to improve animal welfare atchimvel (Sundrum, 1997). In TGI 200 scores are
assigned to seven different aspects of the housysgem and management: 1) locomotion, 2)
feeding, 3) social behaviour, 4) resting, 5) comfé) hygiene and 7) stockman care. In pigs, the

assessment is supplemented with parameters retatidgfecation and urination, and in laying hens,
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parameters relating to nesting behaviour are imdudhll parameters are measured and assigned
points between 1 and 7 (Sundrum et al., 1994).riiaeimum score achievable is pre-defined by the

housing system — the more restrictive it is, th@dois the maximum that can be obtained in the

assessment. A maximum of 200 points can be obtamddose housing systems with access to

pasture. In the nature of the test, it is only hogisystems permitting a certain degree of welfhas

can be assessed by TGl 200. Assessments of watfarery restrictive housing systems, such as

crates for sows and battery cages for laying hearsot be carried out.

3. Welfare assessment in ethical accounting

In the project ‘Development of Ethical Account fnimal Husbandry’ a prototype of welfare
assessment was developed for dairy and pig farmse(Sen et al.,, 1998). The original project
concluded in 1997, but a descendant of it is gtilhing. The prototype method aimed to provide the
farmer with detailed information about welfare sgabn the farm. This information might then be
used to guide the farmer in improving such welfafssessments of welfare were based on
information from four sources: 1) the housing syst®) the management, 3) records of animal
behaviour, and 4) records of health, i.e. recofddinical symptoms and centrally registered health
data. The environmental, management and behaviparameters were recorded every second week
by trained technicians, and each recording sedsistied between one hour and one hour and 30
minutes, depending on herd size. Four times a gpacial tests measuring fearfulness of humans
were conducted on a sample of animals in each Beveierinarian carried out clinical examinations
of all animals in the herd every fourth month. Tdnexaminations took between one hour and one
hour and 30 minutes. Additionally, records of roaety recorded veterinary treatments were

collected. The results of the welfare assessment weesented to the farmer in an annual welfare
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report consisting of individual measurements andaggregated text-based description of welfare
status on the farm as a whole. As well as receiving report, the farmer was informed about
changes in animal welfare status since the preweas. He was also advised on how the overall
welfare on the farm could be improved. The methbdssessment did not allow welfare-levels on

different farms to be compared, nor did it certifyelfare standard.

4. The impact of housing systems on welfare inydedittle

In Switzerland dairy farmers receive financial sopgrom the government if their housing systems,
or management procedures, are considered welfieredfy (e.g. involve a loose housing system,
regular grazing or outdoor exercise). The effechsprogrammes have on animal welfare at farm
level is investigated in a research project atShess Federal Veterinary Office which aims to guide
and support future improvements. The welfare assessmethod here is based on: 1) a description
of the housing system, 2) an interview with therfar, 3) behavioural observations, and 4) clinical
examination of the cows. The clinical examinati@tuses on injuries, hoof or claw health, and
general body condition. During behavioural obseovet, the behaviour of the cows while lying
down and standing up, and their reaction to hagdlia recorded. In total, half of the recorded
parameters are animal-based. Scientists gatherddatag four visits to the farm over a two-year
period. Each visit lasts two hours. The influentédghe different housing systems and management
procedures on animal welfare is analysed in a wariaite statistical analysis, and the results ef th
analysis provide information on which aspects oé thousing system affect animal welfare
significantly at herd level. The results of thejpod are mainly used to influence political deasip

but farmers who participate in the project als@nee information on the health status of their kerd
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5. On-farm assessment of dairy cows’ welfare

This method of assessment was developed in a obspasject in France. It uses a multi-dimensional
diagnostic tool which can be exploited to evaluatenal welfare on farms (Capdeville & Veissier,
2000). Dimensions of welfare are defined in terrhthe so-called ‘five freedoms’: 1) freedom from
hunger and thirst, 2) freedom from discomfort, @etiom from pain and injury, 4) freedom from
fear, and 5) freedom to express normal behavionrth® basis of the five freedoms, 42 animal-based
parameters are derived, such as movement, injuaed, interaction between animals. The 42
parameters are further subdivided into 104 pattenmnsnodalities. For example, a lying-down
movement can appear in three modalities: 1) nor@)ahtentional and 3) interrupted. In accordance
with pre-defined levels, the occurrences of thesdatties at herd level are rated on a scale from A
(excellent), to B (correct), to C (insufficienthd D (unacceptable). Ratings of modalities beloggin
to the same parameter are amalgamated into a segdt. Scores for parameters belonging to the
same freedom are then themselves amalgamated. vidrallowelfare assessment is presented in
terms of the five freedoms. For example, welfara igiven herd may be interpreted as satisfactory

with respect to expression of normal behaviouriasdfficient with respect to level of injuries.

6. Decision support system to assess welfare stafasm animals

A prototype method based on scientific researchclving designed to assess, and guide decisions
which promote animal welfare is being developethanNetherlands (Bracke et al., 1997, 1999). The
method focuses on welfare assessment in housingnsysand uses a model developed for pregnant
sows in crates. It can, however, be applied tdaath animal species and any housing system. It is
not clear whether the method can also be usedsasasnimal welfare at farm level. Together with a
description of the housing system, the model aomsatculate an overall welfare score. This score is

based on a combination of scientifically based datahow individual environmental factors
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influence behaviour, physiology, health, and praiumcin animals, on the one hand, and propositions
concerning animal needs, on the other. Many diffecembinations of environmental factors may
result in identical welfare scores. The scientifiata can be traced back to published papers.
Similarly, the propositions about animal needsfaumded in welfare literature. In the original mbde
12 needs appear (including food, health, restiagtimg, and social contact). The scientific databas
can easily be supplemented and updated with refevew findings. Likewise, the impact of a

different list of needs, or a different organisataf the needs, can easily be investigated.

7. Evaluation and certification of housing systdorshorses

In this method of assessment the aim is to evalddterent housing systems for horses (Beyer,
1998). The method cannot be used to make direcpansons between different housing systems.
Instead, all results are compared to a standardh wedae which is itself based on an investigatidbn o
levels of welfare in a representative group of bostables. The majority of parameters in the
assessment are environmental features. The boalglitton of the horse is the only animal-based
parameter included. All parameters are awardedp®idts, where 4 represents the welfare-optimal
situation. Values relating to parameters belongonthe same field (such as the housing system) are
agglomerated in a single result. For each housystems, welfare estimates are calculated in three
fields: 1) the housing system itself, 2) the mamagmat of the housing system, and 3) management of
the exercise yard. These estimates are interpnetdddually. They are then presented in relation t
an overall mean value as a cross on a scale. Thesassessment indicates each farm’s situation
relative to what, in welfare terms, is the average&ation in housing systems for horses. One

establishment may thus be found to have a betigsihg system than average, while at the same time
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suffering from worse than average management ofetkercise yard. The assessment scheme

involves 45 questions in total and can be carrigdaothin one hour.

8. Dispensation programme for battery cages

The conventional battery cage for laying hens wasnbd in Sweden on 1 January 1999. The ban
will come into effect gradually: a dispensationgnamme has been introduced permitting farmers to
use battery hens for up to three further yearst# dsnuary 2002 — as long as certain conditioes ar

met. These conditions, which are stringent, arégded to ensure that the birds enjoy the best
possible welfare under the circumstances. The dsgi®n programme was developed by a working
group consisting of representatives from scienle, goultry industry, and the Swedish Board of

Agriculture. The programme includes a legislatiggt@nd an evaluative part. In the former, all the
basic conditions governing continued battery fagrame inspected and confirmed. In the latter the
following areas are evaluated and assigned palntthe condition and health status of the birds, 2)
the quality of the caging, 3) the climate and aialgy, 4) the buildings, and 5) management of the
system. The inspection is carried out once by gfigdirained inspectors and takes approximately
four hours. In total, 12 requirements arising frim legislation must be satisfied and 24 evaluation
features are awarded points which are themselveighteel according to their importance.

Approximately 75% of the points relate to featumdsthe housing system. The findings of the

evaluation are expressed as a percentage of a maxoh860 points (Keeling and Svedberg, 1999).
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9. Testing alternative housing systems for layiageh

In Sweden all new housing systems and equipment beutested and approved on animal health and
welfare grounds before being made available for isgas originally intended that the assessment
method here would be used to evaluate new hougstgras for laying hens, but the principles are
now being applied, more widely, in the testing bih@w housing systems and equipment in Sweden.
The method consists of experimental investigatiand on-farm inspections (Algers et al., 1995;
Ekstrand et al., 1997). It draws mostly, but natlesively, on records of animal-based parameters,
such as production, health, mortality, and behavilmuthe method’s original application, bird héalt
was studied at clinical inspections according tomathodology developed for this purpose
(Gunnarsson et al., 1995). Researchers, who hisitarms several times during the production cycle,
carry out the assessment. Clinical examinationsangéed out three times and each examination lasts
between two to three hours. Minimal criteria setthg Swedish board of Agriculture must be
satisfied if approval of the new production sysierto be obtained. Whether or not a new production
system is approved depends on the interpretationllofelevant data by the Swedish Board of

Agriculture.

Discussion

Goals for welfare assessment at herd level

As suggested earlier there appear to be severtd fyavelfare assessment at herd level. The goals
underlying the nine described methods of assessmavdr. 1) the certification of welfare on
individual farms, 2) the certification of welfarerfa group of farmers, 3) the evaluation of housing
systems, 4) the diagnosis of welfare problems dividual farms, and 5) the provision of advice to

the farmer. Of course, a complete list of possgnals in welfare assessment might well be longer.
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Thus, welfare assessment at herd level does na &aingle, clearly defined goal: the goals vary
with the methods of welfare assessment, and moreseme methods serve more than one goal. The
welfare parameters that are selected with particgl@als in mind also display considerable
heterogeneity. It is important that this diversgyporne in mind when methods of welfare assessment

at herd level are being compared.

Possible validation of welfare parameters

It is clear, then, that the methods of welfare sss®nt reviewed here use quite different
environmental and animal-based parameters — andhiious combinations. Some methods are
primarily based on environmental parameters, wisecghers combine records of the environment
with records of the animal itself (see Figure X).deneral, at least 50% of the parameters are
environmental and managerial. In only one caskasassessment method based primarily on animal-
parameters. The housing system is without questigary important determinant of animal welfare
on farms. Likewise, at farm level, management hsigificant effect on welfare, since it determines
how the housing system is actually used. Therefdras hardly surprising that records of
environmental and management parameters play afisggm role in all nine of the assessment
methods described here. It should be rememberedeves, that a farm’s environment and

management routines do not necessarily determimeahmwelfare, and that huge variation in animal
welfare may be found among farms with similar prtn systems (Sandge et al., 199Fhis

variation can only be monitored if the way animedact to living in the specific environment is

examined and recorded, i.e. if animal-based paemmate brought into play.
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Figure 1: Combination of welfare parameters gthods for assessing farm animal welfare at herd

level.

Aninal based parameters

Envin-mtd!ptlm

1. TGI 35L 3. Ethical Accounting 5. On-farm
. assessment of
2. TGI 200 meﬁtgf irv cows®
7. Welfare in huumg_systm_ oo welfare
home stables welfare in dairy cattle
8. Di " g.DaniaiunSquort
programme for JcIn
battery cages 9. Testing altemative
systems for laying hens

It may be questioned whether methods of welfareessssent that are primarily based on

environmental parameters are valid. The answer rdtlp®n what the methods are intended to

measure. As has already been mentioned, questioms& aalidity cannot be answered without

reference to the goal of the method. If the godabisvaluate the production system across farms, or

to certify that the conditions of the housing systare as they are claimed to be, then it may be

sufficient to examine environmental parameters. el@w, if the goal is to reveal welfare problems at

herd level and to provide advice of how to improwelfare on the farm, then records of

environmental parameters must be combined withrdscof animal-based welfare parameters. As is

shown in Figure 1, this last approach is takerewesal methods of welfare assessment.
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In the nine methods reviewed here, the selectiorwelfare parameters is generally based on
scientific findings which link the parameters toltaee problems. The scientific findings derive eith
from scientific literature or from interviews witttientists working in the field of animal welfare —
so-called ‘welfare experts’. In some cases, ineangl with welfare experts also serve as part of the
validation of the welfare parameters. For examaleielfare parameter is included in an assessment
of welfare only when the experts agree that theupater is of importance for animal welfare (i.e.
when there icontent validity. In addition the parameters must tediable — that is, valid when
successively repeated with different observers dirae. However, matters other than genuine
validity, such as scientific background, traditicayailability of resources, and the possibility of
guantifying the parameter in a limited time, oftdetermine the selection of parameters. The
possibility of quantifying a parameter in a limiteohe is obviously an important factor so far as th
practicability of a method is concerned, and whetifave assessment is viewed as a tool which must
be used within a certain time limit, practicabililyecomes a major concern. Consequently
practicability has a huge impact on the selectibmvelfare parameters, and often this favours the

selection of environmental parameters.

To validate a method for assessing animal welfaheed level it is important to specify the goatlan
the required degree of practicability. It does matke sense to ask simply whether a method is valid.
A method which is based on a limited number of mesaments may, for example, serve to give a
good estimate of the average welfare level in onéd lf production system, but it may be quite
unsuitable when a farmer needs to find ways of avipig the welfare of the animals on his particular

farm.
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