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Abstract: Economic analyses for prevention and control afmah diseases are
rare. A general approach for measuring the effeftanimal diseases is still
missing but needed. To address this gap, an owemfexisting methods for the
evaluation of animal diseases and the determinatibrtheir strengths and
weaknesses is presented.

1 Introduction

There is an increasing demand for economic analigsethe prevention and control of
animal diseases by the European Union [EU06] amdsttience community [RUO9,
Dr13]. However, despite its undoubted importancehsanalyses have hardly been the
subject of scientific investigations [MC96; RU0Q]alto insufficient data and the lack of
general methods to capture the economic effectsiofial diseases e.g. spillover-effects
on other food branches. The aim of this paper ishenone hand to present different
economic methods, which could be used for the emémevaluation of animal diseases
and their associated prevention-intervention messudn the other hand, we work out
the strengths and the weaknesses of these methotie feconomic evaluation of animal
diseases. In order to capture the current statenofvledge about different economic
methods for the evaluation of the prevention-indetion measurements of animal
diseases, information from the literature was otdld using the scientific databases
ScienceDirect™, PubMed™; ISI Web of Knowledge™, @uabgle Scholar™.

2 Resaults

Costs in the veterinary field can be distinguishedther in costs for prevention e.g. costs
for monitoring- or surveillance programs in order intervene before an enormous
economic damage occurs - or intervention measugescests for culling of animals in



order to mitigate the spread of animal diseasest<tor intervention measures, in
contrast to the costs for preventive measuresyaanwidely [HI11], depending on the
epidemiological development (dependent e.g. oéséc reproduction number iR

Due to the limited resources in the public sedterduestion about the effectiverfeasd
efficiency? of certain prevention- and intervention measuseadreasingly raised [Dr13;
St06]. In this context, two economic methods arailabble in order to compute the
efficiency of prevention- and intervention measyr®11]:

1) Cost-benefit-analysis and
2) Cost-effectiveness-analysis

As part of a cost-benefit analysis, all cost -arddiit effects are expressed in monetary
units. In this context, all benefits over the timee divided by all costs (benefit-cost
ratio) and the ratio to each other illustrates houch benefits are generated at costs of
one Euro [Vell]. A discount factor (1+r) is usedctvert future costs or benefits of
animal diseases into present values [HA11]. Witheotwords, discounting is a “time-
homogenization-method”. However, after [Vell] tlstebenefit ratio (BCR) represents
a good indicator for the return of investments hadce an indicator for the efficiency of
preventive- and intervention measures. Beside theetary costs and benefits there are
many parameters, especially benefit parameterghaddannot be quantified in monetary
value (intangible) because there is no market foesé parameters [BHP13].
Consequently a price determination is not possi@ee solution is to transform
intangible benefits into tangible benefits, whicdmde expressed in monetary units by
comparing the costs of prevention-and interventimeasures with the losses avoided
when these measures are applied [HO11; H&12].tidnsformations are used e.g. in the
recent study by [H&12] in order to compute the fier# bluetongue surveillance
programs in the Switzerland. However, often thengfarmation from intangible to
tangible costs and benefits is not possible. Is tuintext, a cost-effectiveness analysis
can be used in order to demonstrate the degreehaheable effectiveness of preventive-
or intervention measures in relation to their cobtss can be done, by dividing the costs
of preventive- or intervention measures and théfiecEveness in non-monetary units
[HA11]. For instance, the effectiveness of suragile programs can be assessed
through expert opinioswhich can be translated into a points system (ery low
effectiveness to 5 = very high effectiveness). leneyal, this approach for the
measurement of effectiveness represents only aydasxan economic benefit [HA11].
Further economic methods that existed in the camegrevention and control of animal
diseases are:

3) Linear programming and
4) Partial budgeting

Linear programming is a method for solving optintiza problems. This algebra
technique is designed for finding the minimum onximaum of a linear function (f@})

! Effectiveness describes, if the intended objestiesurveillance have been achieved [Dr13].

2 Efficiency indicates, if the objectives have beealized in efficient manner [Dr13].

® This technique was used in the study by [VAOSdider to measure the effectiveness of the impleatient
of control measures for improving the food safetytie dairy industry.



of variables (g,) by taking into account a set of constraints &x},) < b [HN86 in
VAO5].

Table 1: The strengths and the weaknesses of tiiodsefor the
economic evaluation of animal diseases

M ethod Strengths Weaknesses
Cost-benefit- Different preventive- or intervention Intangible costs and benefits
analysis measures can be compared directly can not be considered directly

because costs/benefits are expressed in
monetary units

Cost- An aid in order to consider parameters in Subjective nature of the
effectiveness the assessment, which are monetarily ~ assessment with respect to the
analysis difficult to assess effectiveness of measures;
Linear Can be used in the veterinary area Can only be used if there is a
programming identify the least cost set of preventive- guarantee that the variables are

intervention measures with the constra independent from each other
that a certain level of animal disea
control is achieved

Partial Estimates the direct effects of the changdo clear time horizon can be
budgeting in consideration of supply and demandpecified [MA99]; No
behaviour on market; Focuses attention ccomparison can be made with
the issues that are of interest [MA99]; alternative investments
[MA99];

In general, partial budgeting is a technique, wHimtuses on the variable costs. This
means that only costs that are affected by the gzeg intervention are considered
[MA99]. In other words, partial budgeting is used a technique to estimate the
economic consequences from some changes, e.qada policies on the market or in
production process, which implies that a baselsaéeded in order to measure the
changes [VAO5]. For further description and applaa of this method, see [MA99;
HD97]. It should be mentioned here, that furtherthuds (e.g. economic surplus
analysis, policy analysis matrix or multi market dats, social accounting matrix or
cost-minimization-analysis) for the economic evéitwa of animal health and
preventive- or intervention measures can be foundhe studies by [RWMO05] and
[WBP12].

3 Conclusion

Different assessment methods for the evaluationamimal diseases are available
whereby each method has strengths and weaknedseshoice of the method depends
on the research question, the quality of the datavell as the scope of the economic
approach.
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