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Assessment of Environmental Impacts
The goal of the national evaluation
for animal housing systems was the
development and application of a
method which allowed the impacts
of animal housing systems on the
environment and animal welfare as
two equally important criteria to be
evaluated. Below, the evaluation of
the environmental impacts of ani-
mal housing systems, which was
developed together with the KTBL 
working group “Environmental
and Process Engineering”, is de-
scribed.
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The term “environmental impacts” as de-
fined for the project describes the emis-

sion potential of primarily airborne emis-
sions of a housing system. Therefore, the
emission potential of animal housing sy-
stems which must theoretically be expected
is estimated in the national evaluation frame
for animal housing systems. The actual envi-
ronmental impacts can only be estimated and
assessed in the concrete case given the con-
ditions at the individual location.

The Method

The environmental evaluation of the housing
systems is divided into five steps:

1st step: determination of production-
specific parameters
After the husbandry systems had been cho-
sen and a detailed constructional and hou-
sing-technological description as well as re-
sulting management tips had been given,
production-specific parameters (emissions,
consumption values for energy, water, …)
for environmental evaluation were deter-
mined.

2nd step: determination of the environ-
mental indicators
For the evaluation of the housing systems
with regard to their environmental impacts,
the most important environmental indicators
which seem appropriate for evaluation were
determined parallel in cooperation with the
working group “Environmental and Process
Engineering”. These are the emissions of
ammonia, odour, dust, methane, and laugh-
ing gas, locally limited nutrient inputs of
nitrogen and phosphorus into the soil, as well
as the technical energy requirements in the
housing and process water demand.

3rd step: determination of the evaluation
schemes
Based on expert´s knowledge and literature
research, quantitative and qualitative evalua-
tion schemes were developed separately for
each indicator and each animal species to be
assessed.

4th step: evaluation
The actual evaluation of the housing systems
was carried out based on the quantitative and
qualitative evaluation schemes using a five-
step range of evaluations from “very low” to
“very high”.

The selected environmental indicators 
were evaluated individually with regard to
their potential. If data for quantitative eva-
luation were available, this assessment was
carried out based on a set of data. If no data
were available, a qualitative evaluation 
scheme was used as a basis of evaluation.
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Literature
The results of the “National Evaluation for Animal
Housing Systems” have been published in KTBL
publication 446. Every housing system is shown in
the form of a data sheet with a short description,
management tips, as well as the evaluation with
regard to the environment and animal welfare along
with tables which explain the assessment. More
detailed information about the husbandry systems is
available via a separate internet access.
Table 1: Quantitative
evaluation scheme of the
environmental indicators

using laying hens as an
example
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Afterwards, the individual evaluations of
the environmental indicators were summa-
rized in an overall environmental evaluation
of the individual housing system. Overall
evaluation was carried out in three categories
(A, B, C).

5th step: listing of the results
The results of each housing system are 
listed in a data sheet together with the eva-
luation of animal welfare.

Quantitative Evaluation Scheme

After an analysis of the most recent litera-
ture, the evaluation was graded from “very
low” to “very high” based on the range of the
available results for the determined indica-
tors. If the quantity of data was insufficient,
only the range was indicated without any
grading. If no data were available, no eva-
luation was provided. Table 1 shows exam-
ples of the quantitative evaluation scheme
for the assessment of laying hens housing
systems.

Qualitative Evaluation Scheme

Due to the gaps in the data, quantitative eva-
luation schemes were supplemented with
qualitative assessment schemes (Table 2),
which were used as a supplement or an alter-
native in the evaluation of the housing sys-
tems.

Based on the different factors which exert
an influence on the emission potential of the
selected indicator within a housing system,
numerous schemes were developed which
were adapted to the animal species and the
direction of production. In these schemes,
the most important influencing factors were
listed, whose different variations with regard
to possible emission- and input potential or
their requirement were classified. 

In laying hens husbandry, for example, the
installation of resting-, drinking-, and feed-
ing equipment above the littered surface in-
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creases the potential for ammonia emissions
as compared with a perforated dung area. If
all measures and technical variants which
were assumed in the housing systems are
classified, the emission potential can be de-
rived with the aid of experts.

Together with the members of the working
group “Environmental and Process Techno-
logy”, the emission potential or the require-
ment values of each environmental indicator
were classified either based on production-
specific parameters according to the quanti-
tative evaluation scheme or the experts´ eva-
luation on the basis of the qualitative data
set.

Since no well-founded data basis was
available for many of the indicators to be
evaluated, qualitative criteria had to be used
to derive results in order to be able to carry
out an evaluation at all. Otherwise, virtually
all housing could not have been assessed.

The interdisciplinary composition of the
working groups, which included renowned
experts and representatives of interest
groups, guaranteed a well-founded, balanced
evaluation. The emission- and yield potential
as well as the potential of the demand for
energy and water were listed in an overview
for each housing system (Table 3). Since am-
monia and odour were used as indicators in
the permit procedure for stall facilities, they
were chosen as leading indicators for eva-
luation.

Categories A to C are defined as follows:
The housing system provides the con-

structional-technical conditions for an ani-
mal housing system which according to cur-
rent knowledge is evaluated as follows with
regard to the environmental criteria con-
sidered:
• Category A: particularly advantageous
• Category B: satisfactory
• Category C: sufficient for existing facili-

ties. For new facilities and alterations,
other housing systems are recommended.

Of the 139 housing systems to be evaluated,
87.8% were considered satisfactory (B) with
regard to their environmental impact. 5.8%
were evaluated as particularly advantageous
(A), and 6.4% were regarded as sufficient
(Table 4).

For many of the housing systems which
were classified in categories B or C with re-
gard to their emission potential, construc-
tional-technical measures provide the possi-
bility to reduce the emission potential. 
These measures are listed in the individual
data sheets and directly refer to the housing
system described there. However, one must
consider that the realization of constructio-
nal-technical measures for the reduction of
the emission potential might lead to a new
housing system.
Table 2: Qualitative valuation
of the emission potential for
ammonia (NH3) using the ex-
ample of laying hens
Table 3: Emission
potentials of all evalu-

ated environmental
indicators using the

example of selected
laying hens housing

systems
Table 4: Allocation of the
selected housing

systems to the environ-
mental categories A, B,

C
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