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Abstract: Economic analyses for prevention and control of animal diseases are
rare. A general approach for measuring the effects of animal diseases is still miss-
ing but needed. To address this gap, an overview of existing methods for the eval-
uation of animal diseases and the determination of their strengths and weaknesses
is presented.

1 Introduction

There is an increasing demand for economic analyses for the prevention and control of
animal diseases by the European Union [EU06] and the science community [RU09,
Dr13]. However, despite its undoubted importance, such analyses have hardly been the
subject of scientific investigations [MC96; RU09] due to insufficient data and the lack of
general methods to capture the economic effects of animal diseases e.g. spillover-effects
on other food branches. The aim of this paper is on the one hand to present different
economic methods, which could be used for the economic evaluation of animal diseases
and their associated prevention-intervention measures. On the other hand, we work out
the strengths and the weaknesses of these methods for the economic evaluation of animal
diseases. In order to capture the current state of knowledge about different economic
methods for the evaluation of the prevention-intervention measurements of animal dise-
ases, information from the literature was collected using the scientific databases Sci-
enceDirect™, PubMed™; ISI Web of Knowledge™, and Google Scholar™.

2 Results

Costs in the veterinary field can be distinguished, either in costs for prevention e.g. costs
for monitoring- or surveillance programs in order to intervene before an enormous eco-
nomic damage occurs - or intervention measures e.g. costs for culling of animals in order
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to mitigate the spread of animal diseases. Costs for intervention measures, in contrast to
the costs for preventive measures, can vary widely [HI11], depending on the epidemio-
logical development (dependent e.g. on the basic reproduction number (R0)).

Due to the limited resources in the public sector the question about the effectiveness1 and
efficiency2 of certain prevention- and intervention measures is increasingly raised [Dr13;
St06]. In this context, two economic methods are available in order to compute the effi-
ciency of prevention- and intervention measures [HO11]:

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

As part of a cost-benefit analysis, all cost -and benefit effects are expressed in monetary
units. In this context, all benefits over the time are divided by all costs (benefit-cost
ratio) and the ratio to each other illustrates how much benefits are generated at costs of
one Euro [Ve11]. A discount factor (1+r) is used to convert future costs or benefits of
animal diseases into present values [HÄ11]. With other words, discounting is a “time-
homogenization-method”. However, after [Ve11] the cost-benefit ratio (BCR) represents
a good indicator for the return of investments and hence an indicator for the efficiency of
preventive- and intervention measures. Beside the monetary costs and benefits there are
many parameters, especially benefit parameters, which cannot be quantified in monetary
value (intangible) because there is no market for these parameters [BHP13]. Consequent-
ly a price determination is not possible. One solution is to transform intangible benefits
into tangible benefits, which can be expressed in monetary units by comparing the costs
of prevention-and intervention measures with the losses avoided when these measures
are applied [HO11; Hä12]. This transformations are used e.g. in the recent study by
[Hä12] in order to compute the benefit of bluetongue surveillance programs in the Swit-
zerland. However, often the transformation from intangible to tangible costs and benefits
is not possible. In this context, a cost-effectiveness analysis can be used in order to
demonstrate the degree of achievable effectiveness of preventive- or intervention
measures in relation to their costs. This can be done, by dividing the costs of preventive-
or intervention measures and their effectiveness in non-monetary units [HÄ11]. For
instance, the effectiveness of surveillance programs can be assessed through expert opin-
ions3, which can be translated into a points system (1 = very low effectiveness to 5 =
very high effectiveness). In general, this approach for the measurement of effectiveness
represents only a proxy for an economic benefit [HÄ11]. Further economic methods that
existed in the context of prevention and control of animal diseases are:

3) Linear programming and
4) Partial budgeting

Linear programming is a method for solving optimization problems. This algebra tech-
nique is designed for finding the minimum or maximum of a linear function (f(xn)) of

1 Effectiveness describes, if the intended objectives of surveillance have been achieved [Dr13].
2 Efficiency indicates, if the objectives have been realized in efficient manner [Dr13].
3 This technique was used in the study by [VA05] in order to measure the effectiveness of the implementation
of control measures for improving the food safety in the dairy industry.

126



variables (anxn) by taking into account a set of constraints e.g. f(xn) o b [HN86 in
VA05].

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

Method Strengths Weaknesses

Cost-benefit-

analysis

Different preventive- or intervention
measures can be compared directly be-
cause costs/benefits are expressed in mon-
etary units

Intangible costs and benefits
can not be considered directly

Cost-

effectiveness

analysis

An aid in order to consider parameters in
the assessment, which are monetarily
difficult to assess

Subjective nature of the as-
sessment with respect to the
effectiveness of measures;

Linear pro-

gramming

Can be used in the veterinary area to iden-
tify the least cost set of preventive- or
intervention measures with the constraint
that a certain level of animal disease con-
trol is achieved

Can only be used if there is a
guarantee that the variables are
independent from each other

Partial budget-

ing

Estimates the direct effects of the change
in consideration of supply and demand
behaviour on market; Focuses attention on
the issues that are of interest [MA99];

No clear time horizon can be
specified [MA99]; No compar-
ison can be made with alterna-
tive investments [MA99];

In general, partial budgeting is a technique, which focuses on the variable costs. This
means that only costs that are affected by the proposed intervention are considered
[MA99]. In other words, partial budgeting is used as a technique to estimate the econom-
ic consequences from some changes, e.g. in trade policies on the market or in production
process, which implies that a baseline is needed in order to measure the changes [VA05].
For further description and application of this method, see [MA99; HD97]. It should be
mentioned here, that further methods (e.g. economic surplus analysis, policy analysis
matrix or multi market models, social accounting matrix or cost-minimization-analysis)
for the economic evaluation of animal health and preventive- or intervention measures
can be found in the studies by [RWM05] and [WBP12].

3 Conclusion

Different assessment methods for the evaluation of animal diseases are available where-
by each method has strengths and weaknesses. The choice of the method depends on the
research question, the quality of the data as well as the scope of the economic approach.

127



References

[BHP13] Belaya, V., Hansen, H., Pinior, B (2013): Measuring the costs of foodborne diseases: A
review and Classification of the Literature. In: Schriften der Gesellschaft für Wirtschafts-
und Sozialwissenschaften des Landbaues e.V., Bd. 48, pp. 47-58.

[Dr13] Drewe, A., Hoinville, L., Cook, A., Floyd, T., Gunn, G., Stärk, K (2013): SERVAL: A
New Framework for the Evaluation of Animal Health Surveillance. Transboundary and
Emerging Diseases, pp. 1-13.

[EU06] Stellungnahme des Europäischen Wirtschafts- und Sozialausschusses zu dem Vorschlag
für eine Entscheidung des Rates zur Änderung der Entscheidung 90/424/EWG
über bestimmte Ausgaben im Veterinärbereich, pp. 22-24.

[HÄ11] Häsler, B (2011): Economic assessment of veterinary surveillance programmes that are
part of the national control plan of Switzerland. PhD Thesis, The Royal Veterinary Col-
lege, University of London, 235 p.

[Hä12] Häsler, B., Howe, K. S., Di Labio, E., Schwermer, H., Stärk, K (2012): Economic evalu-
ation of the surveillance and intervention programme for bluetongue virus serotype 8 in
Switzerland. Preventive Veterinary Medicine, Vol. 103, pp. 93-111.

[HD97] Huirne, R. B. M. and Dijkhuizen, A. A (1997): Basic methods of economic analysis. In:
Dijkhuizen, A. A. and Morris, R. S (Eds.), Animal Health Economics: Principles and
Applications. University of Sydney (Secondary source is used from the source [VA05]).

[HI11] Hirsch, B (2011): Effizientes Management von Tierseuchenrisiken: Eine Analyse exter-
ner Effekte und asymmetrischer Information, PhD-Thesis, University of Hamburg.

[HO11] Hoinville, L (2011): Animal Health Surveillance Terminology. Final Report from Pre-
ICAHS Workshop. pp. 1-16.

[HN86] Hazell, R., Norton, D (1986): Mathematical Programming for Economic Analysis in
Agriculture. Macmillan Publishing Company, New York.Marsh, W (1999): The econo-
mics of animal health in farmed livestock at the herd level. Revue scientifique et tech-
nique (International Office of Epizootics), Vol. 18 (2), pp. 357-366.

[MC96] McInerney, J (1996): Old economics for new problems-Livestock disease: Presidential
address. Journal of Agricultural Economics, Vol. 47 (39), pp. 295-314.

[RU09] Rusthon, J (2009): The Economics of Animal Health and Production, London.
[RWM05]Rich, K., Winter-Nelson, A., Miller, G (2005): Enhancing economic models for the

analysis of animal disease. Revue scientifique et technique (International Office of Epi-
zootics), Vol. 24 (3), pp. 847-856.

[St06] Stärk, K., Regula, G., Hernandez, J., Knopf, L., Fuchs, K., Morris, R., Davies, P (2006):
Concepts for risk-based surveillance in the field of veterinary medicine and veterinary
public health: Review of current approaches, BMC Health Services Research, pp. 1-8.

[VA05] Valeeva, N. (2005): Cost-Effectiveness of Improving Food Safety in the Dairy Produc-
tion Chain. PhD-Thesis, University of Wageningen.

[Ve11] Velthuis, A., Monique, M., Saatkamp, H., de Koeijer, A., Elbers, A (2011): Financial
Evaluation of Different Vaccination Strategies for Controlling the Bluetongue Virus Se-
rotype 8 Epidemic in the Netherlands in 2008. PLoS ONE 6(5): e19612.

[WBP12]Wilke, T., Belaya, V., Pinior, B (2012): How to measure food safety? A review of rele-
vant literature. In: Rickert, U. and Schiefer, G (Eds.), System Dynamics and Innovation
in the Food Networks. Proceedings of the 6th International European Forum on System
Dynamics and Innovation in Food Networks, pp. 61-83.

128


