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descriptive benchmarks

Sarina Michaelis*, Daniel Gieseke and Ute Knierim

Farm Animal Behaviour and Husbandry Section, Faculty of Organic Agricultural Sciences, University of
Kassel, Witzenhausen, Germany

For the welfare assessment on commercial broiler and turkey farms, not only the
recording of animal-based indicators but also the evaluation of the resulting
prevalence or rate is essential. Two evaluation methods were compared using
data on welfare indicators collected over 1 year from 11 broiler and 11 turkey farms
in Germany: the application of normative values from an evaluation framework and
the calculation of a benchmark. The evaluation framework had recently been
developed in a participatory process that provided an evaluation with target and
alarm values. The target range was predominantly based on ethical considerations,
while the alarm range was aligned with the current status quo from farm
investigations. The 25th percentile and the 75th percentile of the benchmarking
were similarly classified as target and alarm. When applying the evaluation
framework across all indicators and flocks, 30.6% of broiler flocks were in the
target range, while 41.4% were in the alarm range, mostly for indicators such as
footpad dermatitis, weight uniformity, and mortality. For turkeys at week 5 or at the
end of the fattening period, 51.6% and 32.9%, respectively, were in the target range
and 12.3% and 14.4% were in the alarm range. Most alarm classifications were
related to footpad dermatitis, low-weight uniformity, plumage damage, and skin
injuries. The application of normative values led to a significantly worse average
welfare rank over all indicators and flocks for broilers compared to the benchmark,
while no difference was observed for turkeys. The farm selection process may have
favored turkey farms with better management practices, resulting in a more
rigorous benchmark than in broilers. In addition, the farm data used to set the
normative values had indicated a poorer status quo in turkeys for certain indicators,
resulting in less stringent limits for the alarm range. This highlights the challenges
associated with both evaluation methods: normative values are affected by the
process and criteria used to set them, while benchmarks are affected by the
reference population, which calls for large databases with regular updates. Also, for
normative values, developments in the sector and the latest scientific evidence
should be used for recurrent validation.

self-assessment, welfare protocol, animal-based indicators, benchmark, normative
values, prevalences, welfare assessment, welfare evaluation
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1 Introduction

Animal welfare is composed of different aspects that determine
an animal’s quality of life. Thus, it is a multifaceted or
multidimensional state that can range from very poor to very good.
The multitude of relevant aspects can be categorized in different ways,
essentially covering the physical and mental state of the individual
animal (TierSchG, 2006; World Organisation for Animal Health,
2024). For the assessment of animal welfare, therefore, no single
indicator can be used alone, but a larger number of measures should
be applied, depending on the question being asked (Fraser, 1995;
Knierim et al., 2001). These measures can be animal-based on the one
hand or resource- or management-based on the other. While both
types have advantages and disadvantages, animal-based indicators
provide direct and therefore more valid information about the
animal’s state (Knierim and Winckler, 2009). Welfare assessment
on commercial farms includes, as a first step, the recording of data by
qualified assessors that indicate the physical and mental state of the
herd or flock as a whole, mainly by quantifying the proportion of
animals with specific welfare problems while covering different
dimensions of animal welfare. For broilers (Gallus gallus dom.) and
turkeys (Meleagris gallopavo dom.), a number of protocols with
predominantly animal-based indicators are available, such as the
Welfare Quality® protocol for broilers (Welfare Quality®
Consortium, 2009), the AWIN protocol for turkeys (Estevez et al.,
2015), or the KTBL guidelines for farmers’ self-assessment of broiler
and turkey welfare (Knierim et al., 2020a). Coordinated by the KTBL
(German Association for Technology and Structures in Agriculture),
the latter have been developed through a participatory process
involving experts from farming practice, extension, competent
authorities, animal welfare organizations, and research. Animal-
based welfare indicators have been selected that validly address the
most important animal welfare issues known from practice and
which are suitable for reliable use by farmers after a short training
(Zapf et al, 2015). Important welfare issues are for example the
occurrence of footpad dermatitis in broilers (e.g., Allain et al., 2013)
and turkeys (e.g., Freihold et al., 2019; Leishman et al., 2021), of skin
injuries and feather damage in turkeys (e.g., Allain et al., 2013), and of
lameness in broilers (e.g., Granquist et al., 2019) and in turkeys (e.g.,
Ferrante et al., 2019). The welfare self-assessment is designed to help
farmers improve their animal management by identifying welfare
problems and monitoring the effectiveness of preventive measures. In
order to draw conclusions from the application of the protocols, in a
second step, it is necessary to evaluate for each indicator the degree to
which the data indicate a desirable welfare state or a welfare problem.
When we use the term welfare evaluation in the following, we refer to
this second step. Two main evaluation approaches are possible:
comparison with normative values that define the levels of
acceptable or unacceptable welfare, and benchmarking, which
compares individual farm outcomes with those of a sample of
other farms, often with the upper or lower quartiles of the
reference population.

One example of a normative approach is the evaluation
framework elaborated for the Welfare Quality® protocols. It is
based on expert opinion and translated into algorithms to calculate
single and aggregated indicator scores allocated to four welfare
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categories from “not classified” to “excellent” (Botreau et al., 2009).
The expert opinion was based on normative considerations, namely,
on theoretical goals, but in relation to “what can realistically be
achieved in practice” (Botreau et al., 2009). This combination is
rather common for the setting of animal welfare targets in farm
animals; nevertheless, only the term normative will be used in the
following. Normative values can also be found in European or
national legislation. For instance, the EU Directive, 2007/43/EC for
the protection of chickens kept for meat production (EU Directive,
2007) stipulates a maximum acceptable cumulative daily mortality
rate (1% plus 0.06% for every day of life) in at least seven
consecutive flocks from a stable in case that an increased stocking
density is used. The German implementing provisions relating to
this directive further defined thresholds of 0.5% for birds dead on
arrival and 40% for superficial or 20% for severe footpad dermatitis
recorded at the slaughterhouse (Implementing Provisions
TierSchNutztV, 2014).

Benchmark approaches are often established in vertical
integrations or in food quality schemes where farm data can be
centrally processed by a company such as Heidemark GmbH
(Heidemark, 2023) or Wiesenhof Gefligel-Kontor GmbH in
Germany. Another widely known example for the use of
benchmarking is the monitoring of farm-level antimicrobial use
applied in many countries (Sanders et al., 2020). An essential
component of benchmarking is the implementation of a digital
infrastructure, facilitating the submission, storage, and processing
of farm data.

There are advantages and disadvantages to both approaches. A
normative framework allows each individual farm’s outcomes to be
assessed on a level playing field, whereas benchmarking is
influenced by the size and selection of the reference population.
For instance, the reference values related to the AWIN turkey
welfare assessment protocol are derived from 44 flocks from 26
farms (Estevez et al, 2015) which may raise questions on
generalizability. On the other hand, the setting of normative
values can meet with resistance from the sector, especially if they
have not been involved in the process and see the values as
unattainable. Benchmarks are more status-quo-oriented. They
inform farmers about their performance compared to their peers.
Results in the poorer range may motivate farmers, for example, to
improve weaknesses (Main et al., 2003; von Keyserlingk et al., 2012;
Atkinson et al., 2017; Sumner et al., 2020), which can lead to better
welfare (Pandolfi et al., 2017). At the same time, for severe welfare
problems, even the best farm outcome can be ethically
unacceptable, or at the other extreme, the worst quarter may still
be in the acceptable range if the welfare level is generally high.

The German Animal Welfare Act (TierSchG, 2006) requires
farmers to perform self-assessments of animal welfare on their
farms using animal-based indicators. The KTBL guidelines
(Knierim et al., 2020a) are one proposal on how to implement the
self-assessments on farms. However, not only a measurement of
indicators is required, but also an evaluation of the outcomes.
Therefore, a multistage process was used for the development of
normative values to help farmers determine whether the welfare of
their birds in relation to each indicator is satisfactory or whether
action needs to be taken.
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We present the resulting normative values, which we apply to
welfare self-assessments on commercial broiler and turkey farms
and compare the evaluation outcomes with those from a
benchmarking approach. We hypothesize that applying the
evaluation framework to the farms’ rates and prevalences would
result in a more negative evaluation than the results achieved
through a benchmarking system.

2 Materials and methods

2.1 Development of the evaluation
framework for the self-assessment

The multistage process of developing the evaluation framework
began in 2018 and comprised two rounds of a Delphi survey and
three expert discussions based on the results of the Delphi survey
and status quo information from German on-farm studies that had
assessed broiler or turkey welfare using methods similar to the self-
assessment protocols. The Delphi survey was coordinated by KTBL
for poultry (also including laying hens) and additionally for cattle
and pigs (Zapf et al, 2023; Schultheif? et al., 2023). All known
German poultry experts from expert directories and from snowball
sampling were invited to participate in the Delphi survey and were
additionally asked to forward the survey to suitable colleagues. This
included farmers, advisors and veterinarians, scientists, and
representatives from competent authorities and farmers’ and
animal welfare organizations. Participants were asked to propose
“target values” and “alarm values” representing a “traffic light”
evaluation (for more information, see Schultheifl et al., 2023). The
target value was limiting the target (green) range. It was explained
that it should be achievable under farm conditions, e.g., that a
certain tolerance above 0% of animals with welfare problems should
be considered. The range between the target value and the alarm
value was regarded as an early-warning (yellow) range. The alarm
value was the threshold to a problematic (red) area where
immediate action would need to be taken. The participants
provided values for each indicator and, after receiving a summary
of all answers, had the option to amend their proposal. The
response rate from the 161 contacted poultry experts was 19%,
with one-third being scientists. No farmer responded.

In parallel, information about the current status quo in relation
to the different welfare indicators was sought from on-farm studies
of broiler and turkey welfare. Results from five German studies on
commercial farms were available that had applied comparable
assessment methods and could provide raw data on rates or
prevalences (Westermaier, 2015; Rosler, 2016; Hiibel, 2019;
Olschewsky, 2019; Toppel, 2020). Percentiles (25th, 50th, and
75th) were calculated. They were weighted according to the
number of flocks if more than one publication provided data.

On this basis, three rounds of expert discussions were held over
3 years, with 24 participants in the first round and 20 in the last. The
poultry experts were farmers, advisors and veterinarians, scientists,
and representatives from competent authorities and farmers’ and
animal welfare organizations. Given the limited number of
participants, they had been selected from expert directories in

Frontiers in Animal Science

10.3389/fanim.2024.1427733

order to represent all relevant stakeholders in the poultry sector
and also to ensure a diversity of viewpoints. It was possible to
participate in both the Delphi survey and the expert discussions. In
the discussions, however, farmers and farmer representatives also
participated. Proposals for target and alarm values for each
indicator were discussed, taking into account the results of the
Delphi survey and the percentiles from the five on-farm studies
(Westermaier, 2015; Rosler, 2016; Hiibel, 2019; Olschewsky, 2019;
Toppel, 2020). In each discussion round, a consensus was sought,
but participants could also submit comments on the
values afterward.

2.2 Farms and farm visits

On-farm self-assessments were carried out by 11 commercial
broiler and 11 commercial turkey farms in Germany. They were
recruited through advertisements in the agricultural press and
direct contact with farmers (n = 11) as well as through
recommendations from farmers’ associations or industry (n = 11).
The sample of farms was intended to reflect the range of typical
German farms. The farm sizes of the participating farms varied
between 1,680 and 97,000 broilers and 2,000 and 25,200 turkeys.
The majority were conventional farms using Ross 308 and BUT 6
genetics. Three organic farms raised ISA JA 757 broilers (farm size
1,680 to 4,800), and two organic turkey farms reared Kelly bronze
turkeys (farm size 2,000 to 13,500). One turkey farm had both
conventional and organic flocks. All broiler farms had mixed flocks
of female and male birds. Three turkey farms kept mixed flocks until
about the fifth week of life (one organic and two conventional
farms). Six farms had male (one organic and five conventional
farms) and two had female flocks (conventional farms).

The self-assessments were conducted in accordance with the
first edition of the KTBL guidelines (Knierim et al., 2016) over a
period of 1 year. The applied indicators and their definitions are
displayed in Tables 1, 2. In 2020, the KTBL guidelines were updated
to a second edition, which is available online (Knierim et al., 2020a).

The test year started at individual time points between
December 2018 and August 2019 after the farmers had completed
an online or in-person training with a reliability test (for details on
training and reliability testing, see Michaelis et al., 2022). One
turkey farm withdrew during the study due to time constraints of
the livestock owner. Each farm was visited by the first or second
author during the first and second halves of the test year to record
all the indicators to be assessed on individual birds (Table 1). A
sample of 50 birds was assessed in parallel with the farmer, and
additionally, these birds were weighed for the indicator weight
uniformity (Table 2). In compliance with the recommended
assessment schedule by the KTBL guidelines, on each farm, the
samples of broilers were once assessed in about the second and once
in the last week of life and turkeys once in the fifth week and once in
the last month of life. The first farm visit was not necessarily an
assessment of a young flock and the two visits were always on
different flocks. Indicators assessed included footpad dermatitis,
lameness, and weight uniformity in broilers; lameness was only
assessed at the end of the fattening period (Table 1). For turkeys, the
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TABLE 1 Definitions of indicators of the KTBL-guideline (Knierim et al.,

2016) measured on individual animals.

Indicator Species

Extent and quality of

Turk
beak trimming urkey

Plumage condition Turkey

Definition

0: Beak is not trimmed

1: Moderately trimmed upper beak
(no opening visible from the front,
beak can be closed)

2: Severely trimmed upper beak
(opening visible from the front,
beak cannot be closed)

0: No featherless areas

1: Small featherless areas

(one or more featherless areas <5
cm longest diameter)

2: Large featherless areas

(at least one area >5 cm

longest diameter)

Skin injuries Turkey

Broiler

Footpad dermatitis

Turkey

0: No pecking or scratching
injuries

1: Slight pecking or scratching
injuries <1 cm length or diameter
on snood or wattle or <2 cm
length or diameter on head, back,
wings

2: Moderate to severe pecking or
scratching injuries >1 cm length
or diameter on snood or wattle or
>2 cm length or diameter on head,
back, wings

2nd week of life:

0: No to very slight alterations
(slight coloration of scales or in
between, no deep lesions)

1: Hyperkeratosis or deep lesions
with damage of the upper skin
layer

Last week of life:

0: Intact skin (at max. slight
hyperkeratosis, no coloration or
scars)

1: Superficial lesions (or erosions),
hyperkeratosis, and coloration

2: Severe, deep lesions, ulcer and
scars mostly circular at the
metatarsal footpad or metatarsal
and digital pads equally affected

0: Intact footpad or not more than
punctual necrosis on the metatarsal
pad with no swelling and toes not
affected

1: Extensive necrosis on up to 1/2 of
the metatarsal pad and swelling or
scabs or toes slightly affected

2: Necrosis on more than 1/2 of the
metatarsal pad or strong swelling or
scabs, deep injuries, toes affected

Lameness Broiler, turkey

Frontiers in Animal Science

0: Normal gait or slightly affected
(no or small defects, e.g., overlong
strides or unsteady gait)

1: Clear gait defect, e.g., severe
limping, jerking on one leg,
abducted leg during walking,
sitting down repeatedly after
stopping (within 2 s), severely
impaired maneuverability, bird is
incapable to walk durably

10.3389/fanim.2024.1427733

TABLE 2 Definitions of indicators of the KTBL-guideline (Knierim et al.,
2016) based on flock data.

Indicator Species Definition
Percentage of birds
within +10% of the mean
weight of weighted birds

Weight uniformity Broiler, turkey

Cumulative rate of dead
or culled birds in the first
week of life, based on the
daily number of animals

Broiler

Mortality rate at first
week of life Percentage of dead or
culled birds in the first
week of life, based on the
number of animals on

day 1

Turkey

Cumulative rate of dead
or culled birds in a week,
based on the daily
number of animals

Broiler

Weekly

mortality rate Rate of dead or culled

Turke birds in a week, based on
urxey the number of animals

on day 1

Cumulative rate of dead
. or culled birds based on
Broiler )
the daily number

of animals

Total mortality rate Rate of dead or culled

birds over the rearing or
Turkey fattening period based on
the number of animals

on day 1

Animals dead on Percentage of birds dead

arrival at on arrival at the

Broiler, turk
the slaughterhouse rotler turkey

slaughterhouse after
transport and catching

Condemnation of
birds at
the slaughterhouse

Percentage of
Broiler, turke:
4 condemnations per flock

indicators assessed were the extent and quality of beak trimming,
plumage condition, skin injuries, footpad dermatitis, lameness, and
weight uniformity (Table 2).

For farms with multiple barns, the farmer selected one barn to
participate in the study. On three broiler farms, two flocks were kept
concurrently in the selected barn. For these, the sample of 50 birds
for the assessment of the indicators was taken proportionally from
each flock. This also applied to the turkey flocks in the fattening
period, which were kept as mixed flocks during rearing. However,
the mortality rates and slaughterhouse indicators were calculated
separately for concurrently kept flocks and the subsequently
separated mixed turkey flocks. For the turkey farm with both
conventional and organic flocks, the selected barn changed from
a conventional barn to an organic barn between the two farm visits.

Prior to the farm visits, the first and the second authors had
been trained on-farm by three different experienced scientists,
working with animal-based indicators in broilers and turkeys (of
whom one was an author of the KTBL guidelines). Both authors
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were experienced in the application of the assessment protocol due
to several interrater reliability tests with other scientists, resulting in
substantial to almost perfect agreement for both regarding all
indicators assessed on individual birds [broilers: prevalence-
adjusted and bias-adjusted kappa (PABAK) = 0.88 to 1.00, n =
65; turkeys: 0.65 to 1.00, n = 60].

2.3 Data processing, evaluation,
and analysis

The flock data provided by the farmers during the test year were
based on the mortality records of the farmers and the slaughterhouse
records on condemnations and birds dead on arrival. The farmers
either submitted unprocessed records or extracted data in Excel
sheets and sent them by post or email. Both the number of flocks
per farm during the test year and the completeness of the submitted
data varied, resulting in data from altogether 40 to 82 flocks per
indicator in broilers and from 7 to 31 flocks in turkeys. From the
mortality records, mortality in the first week of life, weekly mortality,
and total mortality were calculated. Furthermore, rates for birds dead
on arrival at the slaughterhouse and condemnation of birds were
calculated (broilers: n = 278, Table 3; turkeys: n = 157, Table 4).
Prevalences were derived from the authors’” assessments during the
two farm visits (broilers: # = 64, based on three indicators applied on
11 farms at two visits, Table 3; turkeys: n = 187, based on six
indicators applied during 10 to 11 farms at two visits, Table 4). Due to

TABLE 3 Prevalences and rates (in %) of each indicator reached by the
broiler farms and the number of farms and flocks per indicator.

Prevalences or rates of the
participating farms

: Mean n

Indicator o .

(minimum — maximum)

All Severe Farms/

(scorel+2) (score?2) flocks
Footpad dermatitis 12.7 (0.0-52.0) na i
(2nd week of life) T : -
Footpad dermatitis 11.8

47.1 (0.0-100.! 11/11
(last week of life) (0.0-100.0) (0.0-70.0) /
Lameness 47 (0.0-10.0) na 11/11
(last week of life) C : -
Weight uniformity

58.7 (35.0-74.0 a. 11/11
(2nd week of life) ( ) | ne !
Weight uniformity

50.4 (32.0-66.0 a. 9/9
(last week of life) ( ) na /
Mortality first week of life 0.93 (0.15-3.06) n.a. 7158
Weekly mortality 0.42 (0.17-1.22) na. 7158
Total mortality rate 3.16 (0.16-14.99) = n.a. 10/82
Dead on arrival at

0.07 (0.0-0.32 a. 6/40
the slaughterhouse ¢ ) na /
Condemnation of birds 0.99 (0.0-4.62) n.a. 6/40

n.a., not applicable.
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TABLE 4 Prevalences and rates (in %) of each indicator reached by the
turkey farms and the number of farms and flocks per indicator.

Prevalences or rates of the
participating farms

: Mean
Indicator L .
(minimum-—maximum)
All Severe Farms/
(scorel+2) (score2) flocks
Extent and quality of
ient and quatity o 2.9 (0.0-18.0) na. 11/21
beak trimming
Plumage condition (r) 0.0 (0.0-0.0) 0.0 (0.0-0.0) 10/10
Plumage condition (f) 18.9 (0.0-62.0) 3.1 (0.0-14.0) 11/11
Skin injuries (r) 24.4 (8.0-48.0) 2.0 (0.0-8.0) 10/10
Skin injuries (f) 27.3 (14.0-58.0) 4.7 (0.0-8.0) 11/11
Footpad dermatitis (r) 39.0 (4.0-90.0) 0.0 (0.0-0.0) 10/10
Footpad dermatitis (f) 72.4 (22.0-100.0) = 4.4 (0.0-24.0) 11/11
Lameness (r) 0.0 (0.0-0.0) n.a. 10/10
Lameness (f) 0.2 (0.0-2.0) na. 11/11
Weight uniformity (r) 69.3 (50.0-81.0) na. 9/9
Weight uniformity (f) 77.7 (60.0-90.0) na. 10/10
Mortality first week
ortality first wee 0.86 (031-1.37)  na. 4m
of life
Weekly mortality (r) Q:0.43
(0.23-0.62)
.a. 11
Female and male flocks 3:0.55 na 8
(0.46-0.68)
Total mortality rate (r) Q:2.13
(1.13-3.08)
.a. 11
Female and male flocks 3:2.85 na 8
(2.31-3.41)
Weekly mortality (f)
Female flocks 0.20 (0.10-0.30) n.a. 3/7
Weekly mortality (f)
Male flocks 0.33 (0.10-0.56) n.a. 5/22
Total li
otal mortality rate (), oo 1030)  na 3/7
Female flocks
Total mortality rate (f) 7126
Male flocks 5.68 (1.32-8.73) n.a.
Dead on arrival at 0.11 (0.0-0.36) na 8/31
the slaughterhouse ’ o -
Condemnation of birds 1.12 (0.0-3.47) n.a. 8/31

1, rearing; f, fattening; n.a., not applicable.

technical issues, weight measurements were missing from farm visits
of two broiler and two turkey flocks.

These prevalences and rates were further evaluated using the
target and alarm values of the evaluation framework, considering
the severity of alterations (total score 1 + 2; severe score 2), sex (for
weekly and total mortality in turkeys), and the time point of
assessment (Tables 5, 6). Additionally, the 25th and 75th
percentiles were calculated for the benchmark.
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TABLE 5 Normative values of the evaluation framework for broilers (Knierim et al., 2020b), medians from the Delphi survey and percentages of the
flocks categorized into target, early-warning or alarm range.

Percentages of flocks in the
target/early-warning/
alarm range

Normative values of the evaluation framework (versus
median values from the Delphi survey)

Indicator
All (score 1 + 2) Severe (score 2) All (1 + 2) Severe (2)

Target Alarm Target Alarm

Footpad dermatitis
0.0 (0.5 6.0 (5.0 .a. .a. 46/18/36 a.
(2nd week of life) ©5) 50) e e 18/ e
Footpad d titi
ootpad dermatitis 8.0 (4.3) 240 (17.5) 2.0 (1.0) 6.0 (5.5) 18/18/64 46/18/36
(last week of life)
Lameness
.0 (1. 4. . a. .. 18/4 a.
(last week of life) 0.0 (1.0) 0 (6.8) n.a. n.a. 36/18/46 n.a.
Weight uniformity
85.0 (85.0 60.0 (70.0 .a. .a. 0/54/46 a.
(2nd week of life) (850) (70.0) na na 54/ na
Weight uniformi
eight uniformity 85.0 (85.0) 50.0 (70.0) na. na. 0/44/56 na.
(last week of life)
Mortality first week of life 0.5 (n.a.) 0.9 (n.a.) n.a. n.a. 22/28/50 n.a.
Weekly mortality 0.21 (n.a.) 0.35 (n.a.) n.a. n.a. 9/27/64 n.a.
. . 1 .9 + 0. 1
Total mortality rate 0.5 +0.03 x do 09+ 0.05x do na. na. 35/24/41 na.
(1.5) (4.5)
Dead on arrival at the slaughterhouse = 0.05 (0.3) 0.3 (0.5) n.a. n.a. 45/53/2 n.a.
Condemnation of birds 0.5 (0.5) 1.5 (1.5) n.a. n.a. 60/15/25 n.a.

dol, day of life; n.a., not applicable.

TABLE 6 Normative values of the evaluation framework for turkeys (Knierim et al., 2020c), medians from the Delphi survey, and percentages of the
flocks categorized into target, early-warning, or alarm range.

Normative values of the evaluation framework Percentages of flocks in the target/
(versus median values from the Delphi survey) early-warning/alarm range
IielteEisar All (score 1 + 2) Severe (score 2) All(1 +2) Severe (2)
Target Alarm Target Alarm
Extent and quality of beak trimming 2.0 (0.5) 6.0 (2.0) na. n.a. r: 90/10/0 f: 82/0/18 n.a.
Plumage condition (r) 4.0 (2.5) 8.0 (6.5) 2.0 (0.3) 6.0 (2.0) 100/0/0 100/0/0
Plumage condition (f) 6.0 (6.0) 30.0 (19.0) 2.0 (1.0) 10.0 (5.0) 37/36/27 82/9/9
Skin injuries (r) 4.0 (0.8) 20.0 (4.0) 2.0 (03) 6.0 (1.0) 0/40/60 70/10/20
Skin injuries (f) 6.0 (5.0) 30.0 (10.0) 2.0 (0.8) 6.0 (2.8) 0/73/27 27/27/46
Footpad dermatitis (r) 2.0 (1.0) 40.0 (5.0) 0.0 (0.0) 4.0 (1.0) 0/70/30 100/0/0
Footpad dermatitis () 30.0 (4.0) 60.0 (10.0) 2.0 (1.0) 6.0 (2.0) 9/27/64 82/0/18
Lameness (r) 0.0 (0.0) 4.0 (2.0) na. n.a. 100/0/0 n.a.
Lameness (f) 0.0 (2.0) 4.0 (5.0) n.a. n.a. 91/9/0 n.a.
Weight uniformity (r) 90.0 (90.0) 70.0 (77.5) na. na. 0/56/44 n.a.
Weight uniformity (f) 90.0 (92.5) 70.0 (80.0) n.a. n.a. 10/60/30 n.a.
Mortality first week of life 0.6 (n.a.) 1.7 (n.a.) n.a. n.a. 45/55/0 n.a.

(Continued)

Frontiers in Animal Science 06 frontiersin.org


https://doi.org/10.3389/fanim.2024.1427733
https://www.frontiersin.org/journals/animal-science
https://www.frontiersin.org

Michaelis et al.

TABLE 6 Continued

Normative values of the evaluation framework
(versus median values from the Delphi survey)

10.3389/fanim.2024.1427733

Percentages of flocks in the target/
early-warning/alarm range

Indicator All (score 1 + 2) Severe (score 2) AL +2) Severe (2)
Target Alarm Target Alarm

Total mortality rate (r) Q:29/71/0 n.a.

Female and male flocks 14 (na) 45 (na) na na 3:0/100/0

Weekly mortality (f) 0.11 (na) 0.35 (na) na. na. 14/86/0 na

Female flocks

Weekly mortality (f) na. na.

Male flocks 0.2 (n.a.) 0.5 (n.a.) n.a. 18/73/9

Total mortality rate (f) 0.11 x wol 0.35 x wol

Female flocks (n.a.) (n.a.) na na 2917110 na

Total mortality rate (f) 0.2 x wol 0.5 x wol n.a. n.a. n.a
2 4

Male flocks (n.a.) (n.a.) 71691

Dead on arrival at the slaughterhouse = 0.05 (0.1) 0.5 (0.5) na. na. 19/81/0 n.a.

Condemnation of birds 0.5 (0.5) 2.0 (2.0) n.a. n.a. 22/68/10 n.a.

1, rearing; f, fattening; wol, week of life; n.a., not applicable.

They were ranked into three ranges: less than or equal to the
target value or 25th percentile (target range; coded as 1), between
the target and alarm value or 25th and 75th percentiles (early-
warning range; coded as 2), and above the alarm value or 75th
percentile (alarm range; coded as 3). Note that for weight
uniformity, the ranges are reversed. For the comparison of the
normative and the benchmark evaluation, the resulting ranks (1, 2,
3) of the recorded indicators per farm were used. The indicators
were subdivided by severity for those assessed on a sample of birds
and by sex for weekly and total mortality in turkeys. Thus, up to 10
ranked measurements were possible for a broiler farm, 14 for a
turkey farm raising only one sex, and 16 for a mixed-sex turkey
farm. To prevent pseudoreplication, a mean rank was calculated
when multiple measurements of the same indicator were available
from successive flocks assessed at a farm during the test year. The
number of flocks within a mean ranged from 2 to 14 over all
indicators. Data were unavailable for 19 measurements in broilers
and 39 in turkeys (including missing mortality measurements of the
other sex in farms keeping one-sex flocks). As a result, 91 ranked
measurements for broilers and 137 for turkeys were paired with the
equivalent benchmarks for comparison. A two-tailed Wilcoxon
signed-rank test (due to non-normally distributed ranks, Shapiro-
Wilk test) was used to compare the two evaluation methods, with
the pairs being the statistical unit. All calculations were conducted
with the statistical software R (version 4.2.2).

3 Results
3.1 The evaluation framework
The final agreement among the participating stakeholders on the

evaluation framework with normative values was reached under the
condition that the target values should be guided by the results of the
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Delphi survey, while the alarm values should more closely reflect what
appears to be achievable in common practice, namely, guided by the
50th percentiles of the compiled raw data of the farm studies
considered. It was noted that for indicators assessed in a sample of
50 birds (according to the recommendations of Knierim et al,, 2016,
2020a), prevalences can only occur in 2% increments. Therefore, it was
also agreed that a minimum difference of 4% between the target and
alarm value (rounded in 2% increments if necessary) should be
maintained to provide an early-warning range. Therefore, the
framework values partly differed with respect to the values proposed
by the Delphi survey, as indicated in Tables 5, 6. The evaluation
framework is published in German (Knierim et al., 2020b, c).

3.2 The results of the welfare assessments
and welfare evaluations using the
evaluation framework

The recorded prevalences and rates relating to all indicators in
the self-assessment protocol are displayed in Tables 3, 4.

According to the evaluation framework for broilers (Table 5),
30.6% of all flocks over all indicators were in the target range and
41.4% were in the alarm range. Considering only the indicators
assessed on a sample of birds (footpad dermatitis, lameness, and
weight uniformity), 25.0% of the flocks were in the target range,
while 48.4% were in the alarm range. For total mortality, 34.9% of
the flocks were in the target range and 41.0% in the alarm range. For
the slaughterhouse indicators, 52.5% of the flocks were in the target
range and 13.6% exceeded the alarm value.

According to the evaluation framework for turkeys (Table 6),
approximately half of the flocks over all indicators (51.6%) were in
the target range during the rearing period, and 12.3% of the flocks
were in the alarm area. At the end of the fattening period, 32.9% of
the flocks were in the target range and 14.4% in the alarm range. For
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indicators assessed on a sample of birds (extent and quality of beak
trimming, plumage condition, skin injuries, footpad dermatitis,
lameness, and weight uniformity), during the rearing period,
62.9% of the flocks were in the target range, decreasing to 46.9%
at the end of the fattening period. For mortality during the rearing
period, 100% of the male flocks were in the early-warning range,
falling to 70.8% during the fattening period, with 22.9% of the flocks
in the target range and 6.3% in the alarm range. In female flocks,
85.7% were in the early-warning range during rearing and none in
the alarm range, falling to 78.6% in the early-warning range during
fattening with again none in the alarm range. For the two
slaughterhouse indicators dead on arrival and condemnation rate,
21.0% of the flocks were in the target range, 74.2% in the early
warning, and 4.8% in the alarm range.

3.3 Comparison of the evaluations using
normative values or benchmarks

The comparison of evaluation results using normative values
versus the benchmark approach showed significant differences for
the broiler farms (745 = 91; p = 0.002, W = 825.5). The median
rank over all farms and indicators was 2.0 for both approaches;
however, the mean was 1.9 for the benchmarking and 2.1 for the
evaluation framework. For the turkey farms, the evaluations led to
similar results between both approaches (71,5 = 148; p = 0.699,
W = 892.0), with a median and mean of 2.0 for the normative
evaluation and the benchmarking. Thus, on average, the broiler
farms were rated slightly worse in the normative evaluation, while
this difference was not present for turkey farms.

4 Discussion

The process to develop a normative evaluation framework for
the farmers’ self-assessment of animal welfare was initially met with
resistance by the poultry sector which was reflected by the non-
participation of farmers in the Delphi survey. Farmers were
concerned that the normative values would not only serve their
own evaluations but also be used by authorities to identify
infringements of animal welfare legislation. In addition, the
survey was very extensive, with many different indicators and
scores to consider. This may have further contributed to the low
response rate of 19%. Considering these non-responders, it can be
expected that the Delphi results were biased toward higher
ambitions for poultry welfare. However, finally, in the expert
discussion, the industry representatives did take part and
influenced the negotiation process. An agreement was reached
not only considering ethical considerations but also the current
status quo in practice using mostly the 50th percentile of recent
prevalences from German farms as guidance. Botreau et al. (2009)
reported a similar strategy for the Welfare Quality® evaluation
based on expert opinion. However, for welfare problems that are
still widespread in practice with many birds affected, the
adjustments to the 50th percentiles had led to large increases of
alarm values compared to the originally proposed values from the
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Delphi survey, such as for plumage condition, skin injuries, and
footpad dermatitis in turkeys where the alarm value was increased
by a factor of up to 8. For footpad dermatitis in turkeys, even the
target value was increased due to the high prevalences in the
compiled study data.

Nevertheless, when applying the evaluation framework to the
assessment data of the participating farms, the results across all
indicators and flocks of both species showed that approximately two-
thirds were outside the target range. For the turkeys during the
rearing period, the evaluation results were better with approximately
half of the results outside the target range. However, except for
footpad dermatitis, only a minority of turkey flocks were in the alarm
range. In contrast, broiler flocks were more often evaluated to be in
the alarm range than in the early-warning range. One reason for this
difference between broiler and turkey flocks may be a bias in the study
farms toward turkey farms with better management and,
consequently, a better bird welfare. Another reason was the lower
alarm values set for broilers compared to turkeys, such as 24% for
total footpad dermatitis in broilers versus 60% in turkeys. This
difference resulted from higher reported prevalences in turkeys
than broilers found in the study data on the welfare state on
commercial farms used during the agreement process
(Westermaier, 2015; Rosler, 2016; Hiibel, 2019; Olschewsky, 2019;
Toppel, 2020).

The question arises whether the prevalences and rates measured
across the varying number of flocks in our study, along with the
resulting low percentages of welfare outcomes within the target
range, accurately reflect the typical welfare levels in broiler and
turkey farming. While currently, to our knowledge, no similar
evaluations are available in the international literature, we can
compare the prevalences and rates of the participating farms with
literature values obtained by similar methods under comparable
husbandry conditions or with legal thresholds. As our recorded
prevalences are based on conventional and a few organic farms with
fast- and slow-growing genetics, we consider studies on
conventional and organic, fast- and slow-growing birds to
determine the ranges found in practice. Furthermore, in terms of
the acceptability of prevalences and rates with respect to bird
welfare, the conditions under which impairments occur should
play little or no role.

Regarding footpad dermatitis in turkeys, the recorded mean
prevalence of 72% at the end of the fattening period (scores 1 and 2)
was only slightly higher than the prevalence of 68% at week 16
found by Beaulac and Schwean-Lardner (2018). In contrast,
Leishman et al. (2021) reported a mean prevalence of 38% from
assessments conducted by farmers who used the same self-
assessment protocol, but without prior training and lacking
information on reliability. In comparison to turkeys, a lower
mean prevalence was found in broilers at the end of the fattening
period (47%), which is in the range of reported mean prevalences
from 21% to 52% (Dawkins et al., 2017; Goransson et al., 2020).
Tahamtani et al. (2018) found lower values of only 10%. They
attributed the low prevalence to warm weather conditions during
the assessment time and the mitigating effect of the Danish footpad
dermatitis monitoring at slaughterhouses. Different weather
conditions may also have affected the current study results on
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footpad dermatitis, as assessments were implemented both during
the warmer and the colder seasons. However, the visits were nearly
evenly distributed, with 10 visits on broiler farms and 11 on turkey
farms between May and October and 12 and 10 visits during
November to April. The alarm values of the evaluation
framework for broilers in their last week of life (24% total/6%
severe footpad dermatitis) are clearly lower than the German
thresholds for footpad dermatitis at the slaughterhouse (40%
superficial/20% severe footpad dermatitis) specified in the
Implementing Provisions for the Farm Animal Welfare
Regulation (Implementing Provisions TierSchNutztV, 2014). This
allows the self-assessment to provide an early warning before levels
are reached that lead to official sanctions.

The rates of birds dead on arrival and condemnations were also
more often in the alarm area in broiler flocks than in turkey flocks.
The alarm values for broilers were set more stringent than those for
turkeys. At the same time, the broiler flocks reached slightly lower
mean prevalences than the turkey flocks (dead on arrival: 0.07% vs.
0.11% and condemnations: 0.99% vs. 1.1%). The Implementing
Provisions for the Farm Animal Welfare Regulation (Implementing
Provisions TierSchNutztV, 2014) stipulates a threshold for broilers
dead on arrival at the slaughterhouse of 0.5% which is higher than
the alarm value of the evaluation framework (0.3%). Again, in this
way, self-assessment can inform about a welfare issue before official
thresholds are in danger of being exceeded. The rates of
condemnations and animals dead on arrival in our study were
generally lower than those reported in the literature of the last years:
for dead on arrival, 0.08% to 0.26% for broilers (Averos et al., 2020;
Allen et al,, 2023) and 0.3% for turkeys (Marchewka et al., 2020).
However, the high rate for broilers was recorded in Spain, with
higher risks of heat stress than in Germany. Forseth et al. (2023)
reported condemnation rates of 0.7% to 2.2%, depending on slow-
or fast-growing genetics which aligns with our result of
approximately 1.0%. We found only slightly higher rates in
turkeys which were lower than the mean condemnation rates
from the literature with 2.4% for female and 7.7% for male birds
(Marchewka et al., 2020; Blomvall et al., 2023).

Lameness, particularly in fast-growing broilers and turkeys, is
another highly debated welfare issue. Comparing the mean
prevalences found for broilers and turkeys, both were relatively
low with 4.7% in broilers and 0.2% in turkeys at the end of the
fattening period. Here, the target (0.0%) and alarm (4.0%) values of
the evaluation framework are identical for both species.
Consequently, no turkey farm fell within the alarm area, while
45% of broiler farms did. In the literature, prevalences of up to 25%
of lame broilers were reported, 19% in Granquist et al. (2019), 25%
in Kittelsen et al. (2017), and 24% in Marchewka et al. (2013). The
lower prevalences observed in our study compared to the literature
may be due to breeding advances in recent years (Hartcher and
Lum, 2019) and the inclusion of slow-growing birds from organic
farms in our sample, which are known to have generally better gait
scores (Rayner et al., 2020). For turkeys, prevalences as low as 1% to
2% (Ferrante et al., 2019) or even 0.06% (Marchewka et al., 2020)
have been reported, indicating a trend toward better welfare in
terms of lameness, which is similar to the findings observed on the
farms included in our study.
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For body weight uniformity, broiler and turkey farms did not
reach the target range of at least 85% (broilers) or 90% (turkeys),
except for one turkey farm. The average weight uniformity in this
study was 50% for broilers and 78% for turkeys. This difference
between broilers and turkeys can be explained by the mixed-sex
flocks on all broiler farms compared to only three mixed-sex flocks
in turkeys. In mixed-sex flocks, reduced weight uniformity can be
expected due to the sexual dimorphism in body weight (Gous,
2018). This could be overcome by weighing female and male birds
separately, but this requires more effort and is not feasible when
automatic weighing is used. Weight uniformity was included as a
welfare indicator because low uniformity can reflect the difficulty of
lighter and smaller birds in a flock to reach the feeder and drinker
lines. Therefore, the alarm values have been set at a relatively low
level (50% in broilers, 70% in turkeys at the end of fattening). Still,
56% of the broiler flocks and 30% of turkey flocks fell in the alarm
range. In the literature, uniformity in broilers is mostly calculated as
coefficient of variation. To the best of our knowledge, no
percentages for broilers were reported comparable to our
calculations; however, low body weight uniformity has been
reported as an issue in broilers (Vasdal et al, 2019; Goransson
et al,, 2020; Rubio et al., 2023). For turkeys, Jhetam et al. (2022)
reported uniformity between 77% and 81% for females and Beaulac
and Schwean-Lardner (2018) reported 85% to 89% for males, which
is slightly higher than our findings. Since almost none of the farms
in our study were in the target range, this suggests that the values
may be too strict and may demotivate farmers in their efforts to
improve. The participating broiler flocks reached a 25th percentile
of 66% in the second week and 52% in the last week of life compared
to the target value of 85%.

Regarding total mortality, the evaluations indicated a trend
toward better welfare in turkeys, with 41% of broiler flocks in the
alarm range compared to just 2% for turkeys. The mean mortality
rates for broilers found in this study (3.2%) were in the range of
recent literature reports of 2.1% to 3.8% (Tahamtani et al., 2018;
BenSassi et al., 2019; Vasdal et al., 2019; Goransson et al., 2020;
Dawkins et al., 2021). The alarm value is slightly stricter than the
threshold set by the EU Directive, 2007/43/EC, again in order to
alert farmers to the risk of exceeding legal limits. Warning and
alarm values used in the Welfare Quality® protocol for broilers
(Welfare Quahty® Consortium, 2009) are 3% and 6% (when less
than 20% of losses are due to culling). These values are nearly twice
as high as the values of the evaluation framework (assuming, e.g., 40
days of life). However, the Welfare Quality® alarm value would be
above the threshold of the EU Directive, 2007/43/EC of 3.4% in 40-
day-old broilers. Mortality rates in broilers in this study showed a
large between-flock variation, with 35% of the flocks in the alarm
range and 35% in the target range. In turkeys, the higher mortality
in male compared to female turkeys was confirmed in the test
flocks. Only data from 7 female flocks were available, compared to
22 and 26 male flocks for weekly and total mortality rates,
respectively. However, on average, 2.1% in female and 5.7% in
male turkeys were in line with the reported 3.3% to 3.4% for female
birds (Marchewka et al., 2020; Blomvall et al.,, 2023) and 5.1% to
7.2% for males (Olschewsky et al., 2021; Blomvall et al., 2023). The
alarm value for total mortality in female turkeys was set at 0.35%
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mortality per week, matching that of broilers. However, a higher
value of 0.5% was set for male turkeys. For the first-week mortality,
the alarm value differed between turkeys (1.7%) and broilers (0.9%),
leading again to more broiler flocks (50%) in the alarm area than
turkey flocks. The average first-week mortality in broilers in our
study (0.93%) was comparable to the rates in the recent literature of
0.01% to 2.02% (Vasdal et al., 2019; Yerpes et al., 2020; Jessen et al.,
2021; Yerpes et al., 2021).

The assessments of plumage condition and skin injuries were
only performed on turkeys. The alarm values for total alteration
(score 1 + 2) in the fattening period were set at a relatively high level
(30%) in order to reflect the high prevalences observed in the farm
data used in the expert discussions. Despite this, almost a third of
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the flocks were in the alarm range for both indicators, indicating a
fundamental problem in turkey farming. None of the flocks reached
the target area for skin injuries. The mean prevalences reached in
this study were 19% for plumage damage and 27% for skin injuries,
with zero to low average prevalences in the rearing period. The
prevalence of injuries was slightly higher than reported in the
literature with 8% in the rearing period (Bartels et al., 2009) and
4% to 23% at the end of fattening (Bartels et al., 2009; Blomvall et al.,
2023). Regarding plumage condition, a high variance can be found
in the recent literature, with low prevalences of 0% to 1.2% of birds
with plumage damage for BUT 6 and Auburn (Griin et al., 2021) to
4% for Kelly bronze and two Hockenhull strains (Olschewsky et al.,
2021) and up to 71% for BUT 6 (Haug et al., 2023). It should be
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Comparison of normative values of the evaluation framework and the 25th and 75th percentiles as benchmarks for every indicator for broilers. Violin
plots represent the prevalences or rates of the provided farm data of the farmers. The violin shape represents the frequency of prevalences or rates.

(A) The indicators measured on a sample of 50 individual animals; (B) the
presented in Table 3. WOL denotes week of life of the broilers.
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indicators based on flock data. Related n-values on the flock level are
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FIGURE 2

Comparison of normative values of the evaluation framework and the 25th and 75th percentiles as benchmarks for every indicator for turkeys. Violin
plots represent the prevalences or rates of the provided farm data of the farmers. The violin shape represents the frequency of prevalences or rates.
(A) The indicators measured on a sample of 50 individual animals in the rearing period and (B) of the fattening period. (C) The indicators based on

flock data. Related n-values on the flock level are presented in Table 4.

noted that our study recorded prevalences under commercial
conditions (mostly with BUT 6 turkeys), whereas all cited studies
kept the turkeys in small groups.

The comparison between the two evaluation methods showed
also different results for broilers and turkeys. For broilers, the
application of normative values resulted in a significantly lower
average welfare rank compared to the benchmarking, although with
only small numerical differences, while for turkeys, no difference
was found. The latter result was surprising since benchmarks
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potentially underestimate welfare issues that occur frequently at
farms (Bergschmidt et al., 2021), such as for footpad dermatitis. The
same reasons discussed earlier for the differences between broiler
and turkey evaluations are likely applicable here: the evaluation
framework for broilers had stricter limits than for turkeys.
Nevertheless, the benchmark approach showed examples of
underestimation of welfare problems, very clearly visible for
footpad dermatitis for both species (Figures 1, 2). Flocks in the
best quartile might be misinterpreted as having a good score, even
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though the prevalences are relatively high. This was also the case
for body weight uniformity (here low percentages) and total skin
injuries. On the other hand, for total skin injuries, the normative
evaluation resulted in no flock in the target area, which may indicate
that skin injury prevalences under 6% are hardly achievable with
current farming practices. It may also be demotivating for farmers
to apply target values that are far away from the welfare status
of their own birds. However, given that skin injuries cause pain
(Yoshiyama et al, 2021), ethical values that prioritize early
intervention are more important than motivational factors.
The results from the turkey flocks also showed that for certain
indicators, the benchmarking led to a more rigorous evaluation.
For example, for mortality, no flock fell into the alarm range based
on normative values. However, for flocks in the worst quartile of the
benchmark, the evaluation indicated poor performance requiring
action, even though these farms were within the normative early
warning or target range. In such cases, it is necessary to
decide whether normative values need to be adjusted or
whether further improvement is not urgent because the results
are already satisfactory.

Altogether, the comparison between the two evaluation methods
confirmed both their advantages and disadvantages. Benchmarks have
the advantage of not requiring the initial effort of gathering expert
opinions on normative values (Kaurivi et al., 2020; Sapkota et al., 2022)
along with the challenges of reaching a consensus. A key element of a
benchmark is the visibility of peer-farmers” performance, which can
serve as inspiration or motivation (Sumner et al., 2018). However, the
resulting percentiles depend on the sample population and are more
robust with a larger number of participating farms. This requires a
certain infrastructure for collecting, storing, and processing farm data
and finally reporting to participants. Additionally, this service needs to
be continuously provided since benchmarks need regular updates. For
example, in the private sector, turkey farmers can participate in the
German Turkey Health Control Program (Andersson et al., 2016). This
program provides regular benchmarks based on data collected at the
slaughterhouse, such as mortality rates and footpad dermatitis (Toppel
et al, 2019). If a farm is classified in the worst quarter, an action plan
with the farm veterinarian is required. Another example is the
monitoring of antibiotics by a centralized governmental benchmark
which reduced the use of antibiotics in Germany over several years
successfully (Federal Institute for Risk Assessment, 2021). However,
such benchmarks are costly and require a complex reporting system
(BearingPoint GmbH, 2021). To date, for Germany, nationwide
benchmarks on animal welfare are not available due to the absence
of a harmonized collection of data and central databases (Bergschmidt
etal, 2023; Johns et al., 2023). This also applies to the European Union
(EFSA, 2012). Therefore, farmers wanting to take part in
benchmarking require access to private infrastructure. Examples of
normative values in the broiler sector include the evaluation framework
developed for the Welfare Quality® protocol which is mainly used in a
scientific context and the legally binding thresholds of the EU Directive,
2007/43/EC for the protection of broilers. However, to the best of our
knowledge, there was a lack of normative values to support farmers in
their daily work. Normative values can be used independently by any
farmer, including those who are not vertically integrated. The
evaluations can be implemented at self-selected time intervals, e.g.,
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already before depopulation, to take advantage of early warnings. In a
number of cases, normative values will lead to stricter evaluations
compared to benchmarks, especially where farm results outside the
worst quartile can still raise serious societal concerns. However, this
scenario may also arise for normative values that take into account the
status quo in practice. Both evaluation methods can also be
complementary: on the one hand, benchmarking can identify
common challenges (e.g, due to seasonal influences) or advances,
and on the other hand, the application of normative values can verify
that ethical standards are taken into account.

5 Conclusion

The application of an evaluation framework for the self-
assessment of animal welfare with normative target and alarm
values showed that high percentages of flocks were evaluated as
being in the alarm range for indicators such as footpad dermatitis or
weight uniformity in broilers and turkeys and plumage condition
and skin injuries in turkeys. Our hypothesis was confirmed for
broilers, as the normative evaluation was significantly stricter than
the benchmark across all indicators and flocks. However, no
difference could be found for turkeys. Possible reasons for the
differences between broilers and turkeys highlight general
challenges of the evaluation systems: the farm selection process
probably favored turkey farms with better than average
management, pointing to the need for a robust, preferably large
sample for benchmarking. At the same time, the normative values
made allowances for a poorer status quo in turkeys for some
indicators, pointing at the challenges of agreeing to normative
values in a participatory process. Therefore, normative values may
have advantages where large databases for benchmarking are
lacking, and they may lead to a more ambitious action where
large proportions of animals are affected by welfare problems.
They allow evaluations to be made at any chosen point in time,
while benchmarking allows comparison with peer farmers where
the necessary infrastructure is in place. Normative values should be
periodically re-examined, for example, by comparing them with
farm data percentiles. Additionally, the latest scientific evidence
should be incorporated into this process.
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