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Report by the Director-General 

In resolution EB45.R4I the Executive Board noted the Director-General's intention to hold 
consultations with FAO to plan collaborative pilot studies to be carried out in selected areas 
with a view to evolving suitable methodology and criteria for the surveillance of zoonoses and 
the evaluation of control programmes, as requested by the Twenty-second World Health Assembly 
in resolution WHA22.35. ̂  A report on the subject was submitted to the Board at its forty-
seventh session. The Board noted the report but postponed discussion of the matter to its 
forty-ninth session (resolution EB47.R44). A revised report is submitted herewith for the 
Boardf s consideration (Appendix 2). It takes into account the progress in current studies 
during the past year and results of discussions with officers of the International Office of 
Epizootics, Paris. 

The report reviews the present status of the application of modern economic methods to 
the measurement of the impact of zoonoses on human health and productivity and on the producti-
vity of domesticated animals. It outlines the criteria for the selection of geographic sites 
and the zoonoses to be studied. It defines the essential requirements and components of these 
studies from a méthodologie point of view. Some of the inquiries currently in progress in this 
field or being planned in different parts of the world are cited in the annexes to the report； 

Annex 1 enumerates the various items of field organization and types of personnel required in a 
typical inquiry of this kind and could be used for estimating its costs. 

One of the important conclusions of the report is that the substantial expense and complex 
technical work required to carry out a study of the economic and social effects of zoonoses can 
be justified in so far as such a study would provide a rationale for governmental decision 
making, i.e. the determination of levels of priority for action based on the economic benefits 
expected in relation to expenditures. This in itself, apart from humane considerations, is an 
incentive for higher priority being given to human health matters in economies of scarcity. 
It is consistent with the approach of WHO which is moving in the direction of better and more 
extensive quantitation of health problems and of their socio-economic effects and the evaluation 
of appropriate control methods. 

The report suggests that at least in the first phase of the programme these studies could 
be carried out at institutes already engaged in zoonoses work such as the Pan American Zoonoses 
Centre, Ramos Mejia, Argentina, and at the UNDP/FAO Near-East Animal Health Institutes where 
many of the basic facilities already exist. Work on the lines recommended is already being 
planned at the Pan American Zoonoses Centre, In addition, FAO and WHO may assist countries 



that have basic facilities to carry out such studies with some degree of external support. 
The initial studies could focus upon a single, significant zoonosis at a selected geographic 
site and be geared to producing satisfactory control programmes where feasible. FAO and WHO 
could also help co-ordinate the proposed studies with those already in progress. 

The Director-General submits the foregoing recommendations to the Executive Board for 
consideration； once approved, they would be implemented in collaboration with FAO. The 
attention of the Board is particularly drawn to the budgetary implications for WHO for the 
first two years, as indicated in Appendix 1. Based on the programme as envisaged at present 
additional resources amounting to $ 109 000 for the first year and $ 89 400 for the second year 
would be required, but this is a long-term programme, and the experience gained in developing 
it during the first two years would provide a firmer basis for its future budgeting. UNDP 
might provide subsequent funding in succeeding years. 

FAO would assist in this programme by setting up studies at some of the UNDp/fAO Near-East 
Animal Health Institutes and by sending staff members to meetings and consultations on this 
subject. The costs proposed in the attached budget (Appendix 1) concern WHO only. 
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Estimated obligations 

Consultants 

Contractual technical services 

Meetings of investigators 

Duty travel (for HQ and Regional Office staff) 

Training grants and exchange of investigators 

Short-term training courses 

First 
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000 

000 

000 

Second 
Year 

21 600 
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•12 
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000 

000 

000 

109 000 89 400 

JUSTIFICATION 

1• Consultants 

Consultants will plan studies, advise on collection and analyses of data and on application 
of results. They will also train local personnel and assist in solving special problems. 

2. Contractual technical services 

Provision has been made to support studies in a few selected areas with equipment, 
apparatus and other requirements. 

3. Meetings of investigators 

To hold, jointly with FAO, a yearly meeting of investigators to review protocols of new 
studies and progress of those that are being pursued. 

4. Duty travel 

For the headquarters and Regional Office staff to visit study areas and those where 
studies are planned. 

5. Training grants and exchange of investigators 

Provision made to train key personnel for short periods in methods of economic analysis 
and epidemiological techniques applicable to zoonoses. 



Appendix 1 

6• Short training courses 

Provision has been made for local training of staff to be involved full-time or part-time 
in the studies. WHO consultants (and possibly staff) may assist in conducting these courses 
where necessary. 
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1. INTRODUCTION 

This report has been prepared in the framework of action taken on the World Health 
Assembly and WHO Executive Board resolutions (WHA22.35 and EB45.R4) which required WHO 
jointly with FAO to devise methods which Member States could use in measuring the socio-
economic consequences of the zoonoses and to assess the value of control measures ̂  One 
of the first steps in preparing these methods was to suggest studies in selected areas 
in order to test the available methodology and to improve and modify them as indicated. 

The report concerns itself with the scientific analysis of the economics and social 
aspects of zoonoses as a whole and not with any specific disease. In looking at the 
problem, the agricultural effort was to be emphasized because of the food production 
aspects. Human health effects might be seen as occupational hazards, except in the special 
case of rabies. 

Systems analysis techniques may be applicable in the study of the subject. However, 
the constraints of budget and personnel means that the studies contemplated may have to be 
modest in design and execution. Where resources are available, a complete and precise 
study might be done. One has, therefore, to decide what compromises are needed and what 
reasonable alternatives are available to any administrator confronted with the problem. 

In considering the zoonoses and their socio-economic consequences, it might be convenient 
to use some kind of a classification system. One might consider the chronic diseases such 
as brucellosis or tuberculosis as a group. These have common aspects that can be studied 
regardless of the specific zoonosis. In the same way, there may be similarities in the 
acute diseases such as anthrax or rabies. Another way of looking at the problem is to 
examine the nature of the effect on the human population. The emphasis might be on the loss 
of food supply or, stated slightly differently, on the low efficiency of food production. 
Or the focus could be human disability or human discomfort. 

Another decision that ought to be made early in considering which zoonoses are to be 
studied and where these studies can be made is the level of economic development of the area. 
Obviously there will be completely different organizational problems and vastly different 
emphases on variables depending upon whether the study is done in an area of subsistence 
agriculture, in an exporting region, or in a country with a highly mechanized agriculture 
within a predominantly industrialized economy. 

There are some elements that are taken as already settled. For instance, in terms of 
morbidity and mortality, WHO expert committees and groups have produced reports which detail 
sampling methods for surveys. Diagnostic methods for several zoonoses have been specified 
for animal and for human beings. 

The zoonoses may be considered as an occupational hazard to a very great extent. The 
vast majority of these diseases are found among people whose livelihood is related to some 
aspects of the animal industry. A consequence of this fact is that the zoonoses, as a human 
health problem, are important considerations primarily in areas which are predominantly 
agricultural. 

Since there are difficult problems in defining the dimensions of costs in terms of 
primary benefits, it may be preferable to decide to eliminate the more difficult consideration 
of secondary benefits or secondary objectives. For example, the development of a genetically 
resistant strain of animals as a method for controlling the animal reservoir of a zoonoses 
ought not to be considered. There should be no attempt to estimate what it is worth, 
psychologically, to have animals which pose no threat to the health and well-being of the 
human population. It is possible, however, to calculate the sums spent by a rabies-free 
country in keeping the disease out (Great Britain, Hawaii, Australia, etc.). 
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One may consider building some model system that takes into account the important 
variables and states which variables are contributing most to the problem of the socio-
economic consequences of zoonoses. Some of these variables may not be amenable to 
quantification but may be the most important ones. For instance, regardless of the cost in 
terms of human suffering or inefficiency of production, religious or social constraints may 
dictate that the source of the difficulty be retained in the community. 

In short, in preparing the report it was decided to include at least the following: 

1. Requirements needed for the study of the socio-economic consequences of zoonoses and 
their control. 

2. What basic information is needed. 

3. Which of the methods available should be used for gathering the basic information and 
for its analysis. 

4, Criteria for deciding if the study is feasible. 

It was decided further to examine the current status of the 
benefit-cost techniques in the fields of human and animal health 
the studies. The principles on which methodology of such studies is based are discussed in 
relation to various stages of development and types of animal husbandry. However, detailed 
protocols of each study will need to b© drawn up with due regard to local conditions in the 
study area. 

application of modern 
as a prelude to planning 

2. CURRENT STATUS OF BENEFIT-COST ANALYSIS 

The methodologies of rational analysis of expenditures in the public sector, generally 
termed benefit-cost analysis (or cost-benefit analysis), systems analysis, cost-effectiveness, 
planning, programming and budgeting systems (PPBS) have been developed and refined over the 
past 25 years. These started with the water resources and defence sectors in the United 
States of America, but are now extended to almost all sectors of public expenditure at the 
local, provincial and national levels, and to other countries in all stages of economic 
development. Although the economic, administrative and planning theory underlying the 
methodologies has been greatly refined, and there is an extensive and growing literature on 
the subject, actual applications to problems of public choice and resource allocation have been 
more limited. Thus, for example, experience in the United States of America with application 
of the PPB system has been much less fruitful than expected when the system was started in 
1965. These difficulties in application are viewed as transitional, however, and these 
methods are now firmly established a,s basic tools in the resource allocation process in the 
United States of America and, more recently, in France as well. It appears to be only a matter 
of a few years before they will be widely used throughout the world in one form or another. 

Since about 1960, these methodologies have been applied to problems in public health, 
especially in the field of health services, first in the academic arena, but after 1965 by 
the Department of Health, Education and Welfare of the United States of America. In terms 
of the magnitude of subjects being analysed in military considerations, in water resources 
and transportation problems, applications, both theoretical and practical, in the health 
field have been modest. Yet it is fair to say that the major conceptual and measurement 
problems have been identified and a start has been made in dealing with some of them. 

2.1 Application of benefit-cost analysis to the human health aspects of the zoonoses 

Up to now there has been limited use of these analyses in health planning for two 
reasons. First it is a not unjustified belief that priorities in health services should 
not be determined by economic considerations. There is a lack of consensus on how social, 
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psychological and other benefits and losses should be measured, for example, the relief of 
pain, reduction of capacity to participate in social life, bereavement and premature death. 
Second is the difficulty of predicting in quantitative terms the benefits which will flow 
from a particular intervention in the health field and measuring those benefits. 

The costs concerned are those incurred in reducing the prevalence of or eliminating 
zoonoses. The benefits in relation to human health which will flow from such actions are 
reductions in the cost of preventing or treating such diseases and increases in effective 
life by the reduction or abolition of morbidity and mortality from this cause. The 
reduction of health service expenditure provides a gain by releasing resources, and often 
taxable capacity, for use elsewhere. In so far as the increase in effective life is used 
to make a net addition to national production, there will be an economic gain. This gain 
may be in the form of output which forms part of the measurable national product or of 
services which do not form part of the measured national product. The social gain may take 
forms which are both individual (for example, avoidance of pain, parental care of children, 
enjoyment of life and companionship) and collective (knowledge that a feared disease is less 
common or no longer a risk). 

The costs and the benefits will normally occur in different time periods. Indeed the 
benefits are likely to be spread over many years. This is particularly the case when 
chronic disability or premature mortality are prevented. The chronically disabled person 
may not only be unable to contribute to the national product but may require care Which 
involves the withdrawal of a second person from the labour force. A person who has died 
prematurely may leave dependents who need care from others. A special feature of benefit-
cost analysis is the method of relating costs and benefits occurring over different time 
periods. Thus gains in future years are normally discounted or given a lesser value than 
gains occurring in the current year. Although the appropriate rate of discount to use will 
vary as between countries and economic circumstances there is no agreement, even in specific 
cases, on the rate of discount which it is appropriate to use. 

The main problems of applying benefit-cost analysis to human health services are those 
of measurement. Even the ascertainment of expenditure on the prevention and treatment of 
diseases of zoonotic origin is seldom straightforward. Health budgets are seldom, if ever, 
prepared in a way which isolates expenditure on conditions of different origin (e.g. types 
of tuberculosis of human or animal origin) or even on different types of condition. 
Moreover the marginal cost of treating one more case or the saving from not having to treat 
particular types of cases may diverge considerably from average cost. 

The measurement of the economic loss from morbidity or mortality is simplest in the 
case of persons working for a wage or salary. In such cases the gross earnings of the 
person concerned are conventionally used as a measure of the loss. This method gives only 
an approximation as markets do not ensure that individuals are always paid their net 
contribution to production. But even to use this method, knowledge is required of the 
prevalence of morbidity and mortality in different economic groups of the labour force. 
Moreover, it has to be assumed that the loss of production is not made good by a reduction 
in unemployment, underemployment or an addition to the economically active population. 

In the case of the self-employed and particularly of peasant farmers, it is more 
difficult to be sure that morbidity or mortality have resulted in a loss of production and, 
if so, to measure the loss. This is simply because other family or kinship members 
may make good the loss in whole or in part. This, of course, assumes that the limit on 
production with a given technology is not labour but capital or land or both. In other 
words it assumes underemployment. 

The social consequences of morbidity and premature mortality will vary according to the 
customs of the particular society, particularly subsistence and commercial employment, the 
roles assigned to men and women, patterns of child rearing and the obligations of kinship. 
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Both economic and social consequences may be affected by patterns of land tenure, by the 
acceptability of remarriage, and by rules regarding the disposal of the property of the 
deceased. 

Some of the value questions raised by a purely economic analysis of the effects of 
zoonoses can be avoided by abandoning the monetary unit of measurement. For example, it can 
be assumed that the policy objective is to minimize premature death and that the name value 
may be assigned to each death. Thus it is possible to undertake a cost-effectiveness study 
and compare the cost of preventing a death from particular diseases of zoonotic origin with 
the cost of preventing deaths from other causes. But this involves attributing the same 
importance to death at any age and ignores chronic and painful disability which may precede 
the death or which may not result in premature death. A further unit which can be used for 
a cost-effectiveness study is days of effective life, but this involves the assignment of 
weights to degrees of disability and a rate of exchange between days of disablement and days 
lost by premature death. The difficulty of obtaining an agreed definition of the purpose 
of health services is one of the principal reasons why benefit-cost analysis and cost-
effectiveness studies may have been so little used in health services. Nor is it easy to 
obtain clear epidemiological data measuring the precise morbidity and mortality which can be 
attributed to particular causes. Such studies are expensive and depend upon facilities for 
accurate diagnosis of disease and accurate mortality statistics indicating cause of death. 
When there are a number of endemic diseases, the precise cause of death is not easily 
established. 

2.2 Current status of economic analysis in animal health services 

Attempts have for a long time been made to impute an economic value to the depression 
of productivity caused by disease of animals and some efforts have been made to evaluate the 
economic benefits of controlling certain diseases. However, many of these estimates have 
suffered from serious deficiencies both in the quality of the data used in the calculations, 
and in the conceptual framework used for assessment. In some cases, assessments have been 
quite incompatible with established economic theory. However, in recent years a number of 
research groups have begun to investigate the economic and social aspects of disease control 
in animals and to develop a valid framework for assessment (Annexes 2-4). 

Some of the deficiencies in the study of economics of animal health have resulted from 
the direct transfer of principles used in the study of economics of human health to the 
veterinary field, without due regard to the significant differences that exist. These 
differences centre on the fact that although the problems of evaluation of assets (human 
life and welfare) are considerably more difficult in the field of human health, the choice of 
control measures is usually much more limited, because suffering is rightly considered more 
important in determining the intensity of control measures to be applied. On the other 
hand, in studying the economics of animal health problems, estimates of the profitability or 
net benefit of various control strategies are the primary economic basis on which to choose 
the strategy for controlíing a disease; and, if limited finance is available, for deciding 
which of a number of diseases should be controlled. Estimates of the "cost of animal 
disease" per se are, therefore, of extremely limited value for any purpose other than 
convincing administrators that funds should be made available for dealing with the disease. 
Even in this case such data must be recognized as being potentially misleading since, although 
the "costM of a particular disease may be high, the net benefit from its control as calculated 
by using existing techniques of economic analysis may be minimal. 

3. ESSENTIALS OF A STUDY OF THE SOCIO-ECONOMIC CONSEQUENCES OF ZOONOSES AND THEIR CONTROL 

Before planning any study, preliminary decisions have to be made regarding the nature 
and characteristics of the area to be chosen. Also included are the accuracy and precision 
of measurement, allocation of personnel and resources to the project. 
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Criteria must be related to the objective of the study which include developing a 
methodology both for assessment of socio-economic effects of zoonotic diseases and for 
providing information to decision-makers to be used in selecting strategies and levels of 
control. 

A study must be concerned with zoonoses which are important in terms of economic, social 
and human health losses and of potential losses. Given realistic constraints on time and 
funds, the study must be done in areas where public health and veterinary services and 
facilities are available at some minimum acceptable level. 

If possible, studies should cover the major physical-economic situations, such as 

(a) Well developed market economy of animal husbandry - beef and dairy cattle, pigs, 
poultry farms and ranches； 

(b) Subsistence economy where animal husbandry is important; and, 

(c) In contrast to the above established economies, in a developing agricultural 
economy (e.g. a new irrigation scheme) where animal husbandry will be a major factor. 

If resources will not permit studies for each of these situations, perhaps a single 
study can incorporate more than one of the situations. 

Other considerations that may be pertinent are: 

(a) Availability of local personnel, services and facilities, both for training 
purposes and for eventual application of the methodology. 

(b) Some value of the study to the country or region concerned: in terms of practical 
application such as providing guidance for decisions on management and control 
programmes. 

(c) If possible, the study should be clearly definable, allowing for intensive analysis 
of a few major factors in a limited area or population, so as to enhance confidence in the 
results and hence the validity (or non-validity) of the methodology. 

3.1 Selection of study areas 

A most important consideration in choosing a site for the study of socio-economic 
consequences of zoonoses and their control is the real possibility that an early result of 
the study is a contribution to the modification of the existing situation in terms of increased 
production of animals and animal products and improved health and well-being of the population. 

Different types of agricultural economy and different types of culture should be included 
in the studies. The same disease found in different cultures may have different consequences. 
For instance, foot-and-mouth disease (not considered an important zoonosis) has an entirely 
different effect in a country such as Argentina, trying to export meat, as compared with 
India, where a bullock is used primarily as a source of energy for a part of tbe year. Areas 
of subsistence economy should be sampled as well as areas which export animals or animal 
products； and agriculture in collectives as well as agriculture in privately owned farms. 
A variation of this last consideration might be a study under an extensive type of agriculture; 
where the animal is in pasture, as contrasted with the intensive type of small individual 
holdings where the animal is always stabled. 

In choosing countries in which to conduct studies, valuation of products is easier where 
an unsaturated market exists (either export or internal). 
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An interesting variation in this study is an examination of those countries which do not 
have a particular zoonosis and which are willing to expend funds to keep it out, for example, 
the United Kingdom, Australia and New Zealand in the case of rabies. 

An important consideration relating to the feasibility of doing this analysis is to 
locate these studies where existing programmes of animal disease control are now in progress. 
Such areas provide staff and facilities that may be utilized to gather information required 
for a proper analysis of the socio-economic consequences of zoonoses and their control. 
Examples are the current work being done in several places in South and Central America by 
the Pan American Zoonoses Center and by РАНО with financial assistance of the UNDP and Inter-
American Development Bank; in the UNDp/fAO Near East Animal Health Institutes, and with 
bilateral assistance in Kenya and Uganda. 

Considerations listed in the previous paragraph should not be construed as eliminating 
any agency or government from undertaking a study of the socio-economic consequence of any 
zoonosis under any circumstance it considers important. 

As a further consideration, it is possible to consider the study of situations where the 
reservoir of the zoonosis is not in animals of economic importance but in wildlife and 
particularly rodents. Also there may be situations where the farm animal is the reservoir 
and the disease is of no economic consequence to the animal industry but where the human 
beings suffer. 

3.2 Criteria for choice of zoonoses to be studied 

Zoonoses to be studied will be determined by whichever agency undertakes to do a study, 
with due regard to the local conditions and to the possibility of putting the information 
gathered to use in control programmes. However several important zoonoses are already 
being dealt with by FAO/WHO expert committees that have prepared technical reports and 
monographs dealing with biomedical aspects of these diseases. They include, among others, 
brucellosis, tuberculosis, rabies, hydatidosis, ^Leptospirosis, cysticercosis and anthrax. 

4. TYPES OF INFORMATION REQUIRED 

In many areas much of the basic data required may already 
could be used if of suitable quality and reasonably accurate, 
to obtain or supplement information on the following aspects : 

be available. These data 
If not, it would be necessary 

(a) Census of man, including demographic characteristics and data concerning relevant 
social parameters such as income, housing, education, religious practice, occupation, 
food habits and taboos. 

(b) Census of domestic animals including age, sex, breed or type of animal and its 
utility. Also needed is type of housing of animals, management practices, rate of 
turnover. The mode of disposition of the animal is also relevant. 

(c) A description of the complex and varied inter-relationships of man and his animal 
is needed. By this is meant the number of animals per household unit and whether the 
animal is treated as a pet or as a status symbol or whether its rôle is essentially 
one of utility or food. 

(d) A description of the general economy of the area is needed - agricultural resources, 
terrain and soil types, and marketing practices. A description of the wildlife 
population, both sylvatic and commensal, may be necessary if it is relevant to the 
situation. Also needed is a description of probable contact of these animals with 
domestic animals and with human beings# 
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(e) Information on disease prevalence both in man and in animals is required. 

(f) A description of the epidemiologic situation would be very helpful. By this is 
meant the behaviour of the disease among the animals, and the transmission of the 
disease to the human being. Observations on the distribution of disease according to 
place, time, person and animal must be recorded. 

Attempts at estimating losses have to be made where exact measurement is not possible 
or feasible. It is recognized that loss of human productivity is difficult (perhaps impossible) 
to measure adequately. Therefore, it is proposed that only morbidity and mortality data be 
used. 

Losses in animals are not easy to determine except in the case of mortality. However, 
estimates of losses can be made on the basis of prevailing market values of losses of meat, 
milk and the value of the intact animal. Estimates of other losses of productivity (traction, 
etc.) may be undertaken but these are most difficult. 

If control measures are in effect, it is necessary to know what method is being used for 
diagnosis and case-finding and their cost. The number of people involved and equipment used 
ought to be specified. Some statement needs to be made concerning effectiveness of the 
control procedure on disease prevalence before and after control. If prophylactic or 
therapeutic measures are employed a statement of cost is essential. Cost of indemnity or 
replacement should be specified if applicable. 

If there are education campaigns designed to influence the behaviour of the population in 
this disease, it should be described and its cost indicated. 

In no way should the previous considerations be limiting ones. They are merely examples 
of what ought to be included. Any study should add whatever it considers of significance 
for the situation under examination. 

A more detailed specification of the information requirements for selected aspects of 
the study is given below. 

4.1 Population data - animal and human 

In order to evaluate the socio-economic consequences of zoonoses and their control or to 
formulate models for benefit-cost analysis of control programmes, certain baseline data on 
the magnitude of the problem and of its epidemiological characteristics are essential. In 
many areas of the world such information is scanty or may not have been gathered. A complete 
census of all animals and their health status is prohibitively expensive and generally not 
necessary for planning purposes. A well-designed sampling inquiry would in most instances 
provide the answers with a satisfactory degree of accuracy. The WHO Expert Committee on 
Sampling Methods in Morbidity Surveys and Public Health Investigations1 has outlined the 
important concepts in sampling and the World Health Organization will shortly be publishing 
a manual on sampling for the use of public health workers. Many of the considerations appli-
cable to the sampling of human populations are equally applicable to the population of 
animals. The science of sampling has undergone considerable development in recent years 
and appropriate techniques are almost always available to meet the needs of special situations. 

The choice of a design and the size of the sample depend on the expected magnitude of 
the disease problem, the degree of precision required for the estimate derived from the 
sample, and the cost of field operations. Certain techniques such as cluster sampling are 
very convenient from practical considerations. In general a larger sample size is required 
in this kind of sampling than in a simple random sample to achieve the same degree of precision. 
However, the over-all cost of operations is very much reduced. In any case an optimal 
sampling design has to be worked out and very often in large scale investigations a combina-
tion of techniques, such as stratification, multi-stage and cluster sampling are used. 

1 Wld Hlth Org, techn. Rep. Ser. (1966) 336. 
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A judicious choice of a sampling design conduces to a reduction in sampling errors and 
thus leads to greater precision. However, in medical work non-sampling errors, such as 
errors in measurement, non-response, etc., play a very important part. A rational allocation 
of resources for sampling investigations should keep a proper balance between reducing errors 
of both types. 

As a rule, large scale sampling investigations are preceded by exploratory studies. Such 
studies serve to perfect methodology and serve as a basis for evolving an efficient sampling 
design. In addition, this may give some idea of the magnitude of the disease under 
investigation. 

Where a large body of information needs to be collected and consideration of costs and 
resources so demand, sampling could proceed in two phases: the first phase including a 
large sample to yield minimum information on an extensive scale and a sub-sample of the same 
where more intensive studies could be carried out. 

A WHO Scientific Group on Multipurpose Serological Surveys1 proposed grouping of animals 
in terms of their direct or indirect contact with man which is of obvious importance in 
surveys of zoonoses. Such groupings may be useful in an animal census for the present 
purpose. 

4.2 Measurement of the effect of disease in lowering productivity in animal populations 

Valid information on this point is essential if the economic benefits of controlling a 
disease are to be determined. However, appropriate data are non-existent in many areas and 
in others are almost invariably fragmentary and incomplete. Some valuable data are 
available for several diseases in various parts of the world, but in virtually no case are 
they free from significant faults. 

The study of zoonoses and quantification of their socio-economic consequences would be 
less difficult for diseases which are usually fatal (e.g. rabies) but would be considerably 
more difficult for those in which effects are related to reproductive or productive efficiency, 
especially disease where subclinical infection is common (e.g. leptospirosis, brucellosis). 

Intelligent estimates may have to be applied initially for the purposes of this study. 
However, it is recommended that where possible studies be undertaken to measure with greater 
accuracy the depression of productivity due to animal diseases. 

For the study of the loss of productivity due to disease it would be necessary to use 
animals in their normal environment rather than those subjected to experimental infections. 
This requires the selection of a sub-sample of animal groups in the area under study, and the 
investigation of their productivity over a period of time. Comparisons could be made on a 
within-animal basis before, during a,nd after natural infection, and on a between-animal basis; 
or on a between-herd basis comparing those which did and did not become infected. The cost 
of this segment of the study would be a significant component of the costs of the whole 
project. 

5. CONTROL PROGRAMMES 

Strategy implies defence and attack. At any given level of disease prevalence, prophy-
lactic measures are required to keep the disease in the animal population from exceeding that 
level. These essentially defensive measures are normally provided through the basic standing 
veterinary services which have as their goal the prevention of an increase in the prevalence 
of disease. An augmented veterinary service implies an effort to reduce the prevalence of a 
specific disease or group of diseases. 

1 Wld Hlth Org, techn. Rep. Ser. (1970) 454• 
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Other defensive measures aim primarily at protecting human health, without directly 
attempting to influence the prevalence of infection in the animal population. These measures 
are mainly provided through veterinary and environmental food control, such as meat inspection 
or pasteurization of milk. The socio-economic evaluation of these measures can be based 
only on the price of the commodity concerned and the willingness of the public to accept the 
additional price of the control measures for the safety of the consumer. As an example, the 
cost of trichinoscopy might appear inappropriate if related to the number of trichinae found, 
but economically justified if related to the total cost of the commodity concerned and to 
the economic profits resulting from greater consumer acceptance of raw pork products or from 
meeting the requirements for international trade. 

The strategy of an active control scheme intended to reduce in animals the prevalence 
of a zoonosis depends on the nature of the disease concerned, and on the socio-economic 
feasibility, which is bound to vary from country to country. An augmented veterinary service 
is justified only if its achievements can be maintained through practicable measures in the 
reduction of disease prevalence. The cost of defensive measures required for maintaining 
the reduced level of disease prevalence must be taken into consideration for benefit-cost 
analysis. As an example, after the prevalence of tuberculosis in animals has been reduced 
to a specified level, it will be necessary to test every cow three or four times in her 
lifetime, in order to assure that the prevalence remains at low level. The cost of such 
measures should be considered as part of the basic standing expenditure for preventive measures, 
the need of which must be anticipated before the scheme is initiated. 

Other subjects that should be considered are the socio-economic consequences of restrictive 
regulatory measures； the distribution of the burden of losses and expenditure between private 
and public funds； the reaction of public opinion, especially the co-operativeness of livestock 
owners or managers of livestock enterprises, and the attitude of persons in charge of enforce-
ment ； and the legal and constitutional feasibility of the scheme at all phases. 

6. EVALUATION OF SOCIAL AND CULTURAL ATTITUDES AS REFLECTED IN SOCIO-ECONOMIC EFFECTS 

In evaluating social factors, the emphasis should not be on finding the purely social 
factors as opposed to the economic, but rather on ascertaining whether the so-called social, 
cultural, and psychological factors (e.g. the valuation of animals in prestige, religion or in 
emotional terms) are based on economic considerations important to the local people, even if 
not often taken into account in discussions of national economies. Thus, in a recent paper on 
the "Ecology of Cattle in Rural West Bengal" Dr Stewart Oden'hal notes,1 

"The productiveness of the cows seems low, particularly when compared to western standards. 
But actually, western values have very little applicability to the Indian situation. The 
fundamental reason for the keeping of cattle is completely different. In western countries, 
meat and milk are the principal products, but in India traction power is the main product and 
milk is only of secondary importance. Large beef and dairy herds are the basic units in the 
west, while multipurpose family cattle are the rule in India. In the west large segments of 
the economy are involved in growing animal fodder crops or large areas are devoted to range 
land for feeding cattle. Neither is developed in India to any great extent. The cattle 
food consists mainly of by-products of food crops grown for human consumption. In the west 
the cattle products are marketed to a large widespread consumer population, while in India 
the power and most of the milk are both used locally. The main factor determining the feeding 
regime in the west is the greatest profitable return, but in India it is the minimum economic 
resources available on a family basis.M 

1 Ecology of Cattle in Rural West Bengal, a preliminary report, The Johns Hopkins 
University Center for Medical Research and Training, Calcutta 17, India (IUCN/I1T.M./H6)• 
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Essential contributions from social sciences for zoonosis control lie in elucidating the 
practical uses which people make of the animals in question. Investigations oriented 
towards such elucidation can lead to findings with important implications for the assessment 
of socio-economic consequences of zoonoses and their control. 

It would, for example, often be found that loss of animals, whether through zoonoses or 
through zoonosis control programmes, leads to dislocations for the local people. Thus, rural 
indebtedness may be increased if poor farmers are left without sources of traction for 
essential agricultural operations at certain times of the year and have to turn to money-
lenders for help in obtaining new animals to replace dead cattle. Or else farmers may be 
forced to give up their farms. 

Part of control programmes should be the 
of the social and psychological nature of the 
the likely consequences if they were deprived 

training of field workers to make assessments 
local people1 s dependence on animals and of 
of the animals. 

To enable a field worker to make such assessments, he has to learn to enter into the 
lives of the local people and gain their trust and acceptance at least to the extent of not 
being regarded as simply one more agent of some distant unpopular authority. Otherwise, he 
will not be in a position to gain the kind of familiarity with the people*s lives and problems 
which is needed for advising project planners in their decisions on the control methods to be 
used in a zoonosis campaign in that specific area. By such means, negative repercussions and 
other impeding factors may be avoided which otherwise reduce the efficiency and effectiveness 
of the programme. 

It should be understood that this does not mean that control programmes should be 
abandoned if they are resisted by local people expressing an attachment to things as they are. 
Instead, if programmes call for elimination of critical elements of "things as they are", then 
provisions should be made for their replacements. The costs of such replacements need to be 
reckoned as part of the costs of control programmes. Increasing numbers of studies are now 
showing that the commonly cited conservatism of ru‘ral peoples is often based on practical 
considerations and that such people are ready enough for change when proposed programmes have 
visible benefits for them. Some cases of resistance to programmes which experts have 
regarded as beneficial may be due, in fact, to the failure of these experts to recognize the 
nature and complexity of the problems with which the local people are confronted. 

7. FURTHER METHODOLOGICAL GUIDELINES 

It would be premature to prepare a definitive manual of methods for field use in 
studying the socio-economic consequences of zoonoses in different countries before available 
methods have been tested in pilot studies. However, it would be extremely useful if 
methodology guidelines for initial studies could be drafted for assuring a uniformity of 
approach in studies to be set up in different areas• It is, of course, understood that 
detailed protocols for each study will have to be worked out taking into consideration various 
local factors which may have a bearing on the subject. 

An outline for a guide is proposed in Annex 5# 

8. SUMMARY OF IMPORTANT FINDINGS AND RECOMMENDATIONS 

A proper study of the socio-economic consequences of the zoonoses and their control 
requires the gathering of data from many sources by representatives of several disciplines 
and the analysis of this material by people particularly adept at handling these data. 
Although there are considerable complexities, this in itself need not be an obstacle to 
undertaking the task of assessing the several consequences to a country of either living with 
these diseases, controlling their level of prevalence or trying to keep them out if they are 
not present in the country. 
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It should be made clear that this is not only an exercise in quantitation but that there 

are social values that both precede and follow the type of analysis suggested. It has been 
stated1 that: 

” . • . the main issues which arise in formulating investment criteria for public 
enterprises are far from settled. Thus there is no agreed code of practice which is 
available for general adoption, no manual of instruction which can be taken as an authoritative 
guide by governments and by public enterprises themselves. In part, this results from 
inevitable differences of opinion about what is practicable or tactically wise. When it 
comes to translating broad objectives into decision rules and operating procedures, what 
appears to be the most suitable course of action is bound to depend on judgements about how 
much can be done in given circumstances, and about the extent to which existing practices 
or institutional arrangements can be altered within a specified period of time. It is not 
surprising that economists and practical men should disagree about such matters, both with 
each other and among themselves. •••“ 

The first priority zoonoses to be examined are those listed in the Report of the 
Director-General to the Executive Board (para. 4, EB45.28). The group felt that leptospirosis 
could be added to the list. 

In considering the places where the subject of the socio-economic consequences could be 
studied, the group indicated that different types of animal husbandry and agricultiiral 
economy should be represented. These are to include subsistence agriculture, exporting 
economy, ranching, societies where animals are stabled or even live in the same abode as 
their owners, and importing economy. 

Another obvious consideration in studying the problem of the socio-economic consequences 
of zoonoses and their control is the availability of pertinent data and the skilled 
personnel required to analyse the data. The first requirement is someone to design a study. 
If suitable data are not available, then other technically trained people must be found to 
gather the data. Hence there may be a problem of allocation of highly trained people who 
are in short supply. 

Regardless of which situation is present (data available or not) the people needed for 
analysing the material are data-handlers, economists, statisticians or biometricians, and a 
social scientist. 

If data are available, before they are used in the analysis, they should be presented 
to experts in the relevant fields to ascertain their quality and to give some estimate of 
their accuracy and precision. 

If data are not readily available, they will have to be obtained by people skilled in 
obtaining data or, if the latter are not available they will have to be recruited and 
trained specifically to gather the data. 

The Pan-American Zoonoses Center in Buenos Aires, Argentina is an example of an 
institute in a region where it would be possible to conduct such a study without too much 
in-put. 

The research design most likely to establish the economic and social effects of the 
zoonoses on human health is a longitudinal study of a sample of families or households. 
Such research involves a major investment of time and resources and high skills in the 
multidisciplinary team needed to undertake it. Moreover, research cannot solve all the 
problems of measurement, as many of them are questions of value. 

1 Henderson, P. D. (1968) see bibliography page 18. 
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9. SUMMARY OF CURRENT ACTIVITIES 

Contact has been established with study groups in several countries working on methods of 
estimating the purely economic benefits of the eradication of several non-zoonotic animal 
diseases. The Pan American Zoonoses Center has instituted a course on Planning of Animal 
Health Programmes which includes developing programmes for the control of foot-and-mouth disease 
in Rio Grande do Sul, Brazil, and brucellosis in Santa Fe, Argentina. Both these field 
projects will include a limited cost-benefit analysis. A study of the socio-economic 
consequences of ruminant cestode infections, particularly those which are either zoonoses or of 
importance in international trade in meat, is underway in Australia. Some work on mathematical 
modelling of animal disease systems is being carried out at the Department of Agriculture, 
University of Reading, United Kingdom, and a programme on the socio-economic consequences of 
the zoonoses is being developed at the Environmental Health Institute, University of Texas, 
Houston. In France surveys of animal diseases are being undertaken and resulting animal 
losses calculated on a herd basis. A programme for the study of the socio-economic aspects 
of wildlife rabies is being undertaken in the Federal Republic of Germany, and a programme to 
estimate the socio-economic effects of zoonoses caused by wildlife and domestic animals is 
being planned for Northwestern Iran. 
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As an example of the cost of doing a study of the socio-economic consequences of the 
zoonoses and their control one could cite the exercise by the United States Department of 
Agriculture on trichinosis. Although the study was restricted to the economic consequences 
of the disease in swine only, it cost $ 250 000 to $ 300 000. This gives some idea of how 
expensive these studies can be. In this situation the data were already available, the 
skilled manpower was on hand and there was no need to train an inexperienced staff or 
establish a new functioning organization. 

In an area where no facilities or personnel are available, the following organization 
and categories of personnel would be required. The numbers of each would depend on the area 
to be studied, its geographic and economic characteristics, and the size of the disease 
problem. 

Field organization should cover: 

Utilization of supplies of local health agency 
Institution of administrative procedures 
Selection of staff and assembling necessary equipment 

At base of operations : 

Provision of administrative support 
Securing of staff and supplies 
Furnishing laboratory and statistical services 
Co-ordination with other agencies 
Set up, in addition, separate field office for the project and sub-stations where 

necessary 

Staff should comprise: 

Field director 
Key staff members: 

8. 
9. 

Laboratory supervisor 
Statistician 
Social scientist 
Ecologist 
Physician 
Veterinarian 
Supervisor of field workers 
(a) for human cases 
(b) for veterinary cases 
Economist 
Epidemiologist 
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Personnel for field work: 

Enumerators 
Public health nurses 
Auxiliary nurses 
Social workers 
School teachers 
College graduates 
Veterinary assistants 
Agricultural extension agents 

Actions : 

Establish field and base laboratories 
Secure equipment 
Establish record and data collection and feed-back to base for machine analysis 
Obtain large-scale maps of the area 
Official census or conduct own census for area 
Develop instruction manual for investigators stating what is wanted, coding and defining 

technical terms used on each form 
Arrange transport for investigators 
Arrange transport to base from field station for supplies, etc. 
Arrange travel for consultants and staff travel to meetings 

The problem of establishing with sufficient reliability the cost of achieving a 
particular reduction in the incidence of disease caused by the zoonoses is a large one. This 
may not prevent major problems in a country where the effects of particular techniques have 
been tested, where there are good transport facilities and staff are available who can be 
relied upon to carry out precise instructions. It is, however, much more difficult to 
establish the cost in an area where scientific intervention is not understood or is 
misunderstood, where supervising staff are in very limited supply, where it is hard to recruit 
and train reliable operational staff and where there are major problems of access and transport 
The cost of applying a procedure in a research establishment or demonstration farm gives 
little guidance to the cost of applying it on a national basis. 
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SUMMARY OF A PROGRAMME PLANNING BUDGETING MODEL 
FOR THE ERADICATION OF TUBERCULOSIS IN THE UNITED STATES OF AMERICA 

In 1966 one or more representatives from each agency in the United States government 
were selected for graduate training in economic analysis at one of several universities. 
Upon completion of one to two years of training these men returned to their respective 
agencies to help implement a new government-wide Programming - Planning - Budgeting (PPB) 
system. The essential part of the new system was the structure of an economic model (PPB 
Model) for each of the various agencies1 programmes in a hope that similar programmes would 
have a common basis for comparison. 

In the animal health field there have been completed PPB models for all of the existing 
national programmes and for a few disease conditions for which eradication looks economically 
feasible but for which national programmes do not now exist. 

PPB model preparation has been divided into four main parts. 

1• Determination of incidence: 

This has not been a major problem as the United States Department of Agriculture knew 
the incidence for existing programmes and had available some survey data for proposed 
programmes. 

2. Determination of economic losses resulting from a given incidence: 

This is almost always the most difficult part and unfortunately in some cases 
professional estimations must be made. However, some hard data is usually available such as 
milk production records, meat inspection records, research work and public health records. 
In some cases a farm survey sample can be taken with good results# Where this method is 
used the sample must be of a random nature, the questionnaire well thought out, and the 
surveyor must be skilled, 

A confidence range is placed on the estimation of economic losses and, of course, the 
less hard data that are available the wider the range of confidence becomes. 

3. Determination of costs of various possible programmes and their impact on the disease: 

This area seldom presents a serious problem when results of large-scale pilot projects 
are available for review. Usually there is an attempt to establish a confidence range for 
this estimation. 

4. Determination of benefit-cost ratio and internal rates of return: 

The following PPB models have been made by the United States Department of Agriculture: 

(a) A Programme Planning Budgeting Model for Tuberculosis Eradication 
(b) A Programme Planning Budgeting Model for the Eradication of Trichinosis in Swine 

(c) An Evaluation of Programme Alternatives for Mastitis Abatement in Dairy Cattle 

A summary of the model for tuberculosis eradication is shown below as an example. 

Tuberculosis model (summary): 
The Tuberculosis Eradication Programme has been in operation since 1917. Since that 

time the prevalence of the disease has been reduced from five per cent, to less than 0.08 per 
cent, in 1969. In 1917 one beef carcass in every 188 was found with generalized tuberculosis. 
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Today it is necessary to examine 390 000 carcasses in order to find one with generalized 
tuberculosis. The present State-Federal co-operative eradication programme relies on an 
increasing number of cattle being backtagged at markets in order to trace infected animals 
found on slaughter to their farm of origin. Routine tuberculin testing of cattle now 
supplements this approach. In the past, most of the disease was found through testing large 
segments of the cattle population. 

According to calculations made in the model, based on the number of infected cattle 
on United States' farms today and the manner in which United States1 farmers purchase 
replacements, the disease would spread into the cattle population at a rapid rate if all 
Federal activities in this programme were to be stopped. The disease would first be more 
damaging to the dairy cattle industry but in time would affect and also inflict tremendous 
losses to our beef cattle industry. The recent trend toward larger herds makes the disease 
even more of a threat because of the increasing concentration of cattle. In the past when 
the average size herd was much smaller than today, the owners purchased cattle from fewer 
sources. Today the average size herd will not only have more cattle replaced in the herd 
each year, but the replacement cattle will come from more sources than before. These 
factors all tend to increase the rate at which tuberculosis would spread if Federal activities 
in this field were stopped. Today, the average number of cattle on each farm is about 50. 
In 1950 the average number of cattle per farm was 26. In 1920, when the tuberculosis 
programme was still in its early stages, the average number of cattle per farm was 12.5. 

The estimated loss to United States' farmers due to tuberculosis in 1969 was about 
$ 400 000. If all Federal activity in this field were stopped, the annual loss to the 
dairy industry in 40 years would amount to $ 120 ООО 000. In addition, the loss to the 
beef industry would be approximately $ 125 ООО 000 annually after 40 years. These losses 
would be much greater, but it is expected that the States will retain some of the activities 
that they now carry out such as routine testing of dairy cattle. When the dairy cattle 
loss is adjusted to take into account the rate at which the number of dairy cows in the United 
States of America is decreasing, the annual loss after 40 years would be approximately 
$ 77 ООО 000. On the other hand, taking into account the rate at which the number of beef 
cattle has been increasing each year, the annual beef loss will increase in 40 years to 
$ 206 ООО 000 per year. 

Benefit-cost ratios : 

1. Comparison of Present State-Federal Co-operative Programme Versus No Federal Programme 

Discount rate 

Benefit-cost ratio 

Discount rate Cattle 
population constant 

Cattle 
population adjusted 

6% 7.81 8.63 
10% 3.64 3.81 
14% 2.11 2.15 

With the present programme it is not expected that bovine tuberculosis in the United 
States of America will be eradicated before 1995. A number of years following 1995 
a surveillance programme will have to be kept in operation to ensure that bovine tuberculosis 
has been completely eradicated. These activities will continue from 1995 to 2006. The 
annual yearly costs for the programme from 1970 to 1994 will approximate $ 12 ООО 000 
per year ($ 3.4 million Federal： $ 8.6 million non-Federal). After 1995, the annual costs 
will be $ 4.2 million ($ 1.2 million Federal: $ 3.0 million non-Federal) for the surveillance 
programme. 
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of the model deals with three alternate approaches to the present programme, 
was projected under the assumption that the change in programme would occur 
1972. 

The first alternative is to increase the percentage of infected herds destroyed in their 
entirety from 40 to 95 per cent. This programme adjustment is projected to result in 
eradication in 1986, nine years earlier than the present programme. 

The second alternate approach assumes a 50 per cent, 
infected herds. This approach results in the projection 
12 years sooner than the present programme. 

increase in the discovery rate of 
of eradication in fiscal year 1983, 

The third alternate approach combines the effects of the first two and projects 
eradication in fiscal year 1979. 

The benefit-cost ratios of the present programme and 
discount rates are summarized below. 

the three alternatives at various 

SUMMARY OF BENEFIT-COST RATIOS 

Alternative 6% 
Discount rate 

10% 
Discount rate 

14% 
Discount rate 

Present programme 7.81 3.64 2.11 
Increased herd destruction 9.13 3.95 2.18 
Increased discovery rate 8.53 3.62 1.99 
Combined programmes 10.45 4.20 2.20 

The third alternate approach results in the best benefit-cost ratio at all the discount 
rates calculated as well as the lowest total cost and the earliest eradication date. 
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EXAMPLE OF INFORMATION REQUIRED FOR A COST-BENEFIT ANALYSIS 
IN VETERINARY MEDICAL SERVICES IN SEVERAL COUNTRIES IN LATIN AMERICA 

In 1966 cost-benefit analysis studies in foot-and-mouth disease were initiated in 
several countries of South America as a pre-requisite for the submission of loan requests to 
the Inter-American Development Bank (IDB) for the assistance of national plans to combat 
foot-and-mouth disease. 

These studies were carried out by national veterinary officials in close collaboration 
with consultants of the Pan American Foot-and-Mouth Disease Centre. The bank provided 
financial assistance from contingency or technical assistance funds to finance the cost of 
the technical advisors who carried out the economic feasibility studies in each project. 
These specialists were economists, biometricians, marketing experts, project analysts and 
administrators• 

In each project the following aspects were considered: 

(a) Description of the disease. Incidence and prevalence in the country. 

(b) Geographic areas of degrees of loss as reflected by the losses in meat and milk, 
the number of slaughtered animals affected, the proportion of the cost of the animals, etc 
(c) Evaluation of indirect losses, especially with reference to the market values in 
the internal and external market. 
(d) Proposed programme, including: 

(i) National plan: technical and financial aspects 
(ii) Project execution: investment schedule, technical assistance, procurement 
regulations, inspection and supervision 

(iii) Campaign organization: personnel, geographic area, vaccines, vaccination 
programmes, vaccination goals 
(iv) Campaign evaluation 
(V) Campaign continuity 

(e) Justification of the project 

(i) Technical feasibility 
(ii) Financial feasibility 

(iii) Economic effect 

- o n livestock sector 
-evaluation of losses and benefits 

For the economic analysis of each project the following were considered: 

I• Recent economic developments in the country 

The general economic development was compared and analysed in relation to livestock 
development, especially the effect the livestock industry had on the balance of payments of 
the country. 
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II• External debt and borrowing capacity of the country 

Studies were made on each country's projection of the payment of the external debt in 
relation to its capacity to borrow extra funds. This was compared to the effects of the 
import and export of the livestock industry for the same period of time. 

Ill• Economic analysis of the project 

(a) Trends of production within the livestock sector 
(b) Export and import of animal products 
(c) Projections of the demand for animal products 
(d) Economic analysis of: 

(i) Costs 
(ii) Benefits 

(iii) Internal rate of return 

(e) Conclusions 

The benefits of each programe are reflected in the increased production of meat and 
milk and in the number of heads available for slaughter. For the purposes of computing the 
benefit-cost ratio, it was estimated that a percentage of the cattle slaughtered were 
affected by FMD and losses for these animals amounted to a certain percentage of the value of 
the animal. (These calculations were based on clinical and epidemiological observations in 
the field and on comparative figures from slaughter-houses). Based on these calculations and 
on the results expected from the campaign, the expected percentage increase in the total 
value of livestock slaughtered was estimated. 

The increase in dairy production was estimated on the same basis as that computed for the 
production of meat, i.e. on the assumption that the loss of production of milk had the same 
percentage as the loss of production of meat. The increase of the supply of cattle was 
estimated by comparing the herd growth rate prior to the campaign with the increase 
anticipated in reproduction due to the campaign. The value of this increase was calculated 
on the basis of projected prices in the national and international markets. These 
quantitative effects did not include the contribution of the programme to the improvement 
of the livestock industry in the internal and/or external markets through acceptability of 
the products and better prices. The internal rate of return was computed based on the total 
projected period of the programme, since it is believed that not until the tenth year will 
the increase in cattle available for slaughter become apparent. 
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METHODS USED IN FRANCE TO EVALUATE THE ECONOMIC 
LOSSES CAUSED BY DISEASES OF DOMESTIC ANIMALS 

In France cost-benefit analysis in its present form is considered too cumbersome and it 
has been suggested that, initially, less sophisticated methodology be used. Attention was 
drawn to the problem of establishing compatibility of programmes selected with the financial 
resources available. The following are examples of methods used in Franc© to evaluate the 
economic losses caused by diseases of domestic animals• 

Epidemiological data had to be collected and base lines established. In view of the 
modest resources available an epidemiological survey in a limited area was undertaken, 
followed by an economic survey. An analytical survey was also conducted to provide us with 
information on morbidity and mortality among calves, 

I. REGIONAL DESCRIPTIVE SURVEY* 

1. Epidemiological data 

Regular recording of all pathological disorders for which the veterinarians of.the 
region (approximately 25 x 30 km and containing 27 000 bovines over six months of age) were 
called in. There remain some gaps due to the cases not treated by a veterinarian. (Data 
cards for each establishment, indicating place, date, diagnosis, number of subjects affected, 
treatment and cost were established by us from the case record cards of the veterinarians.) 

2. Evaluation of losses sustained by breeders 

In the course of interviews conducted with 675 breeders by trainee survey workers 
(agricultural students and zootechnicians) examining each pathological case with data card to 
hand, in 1968 and 1969: ' 

(a) Determination of the quantity of milk not produced or lost 

according to the lactation curves of the dairy inspectorate or the deliveries to the 
dairy, taking into account the duration of the illness, the sequelae, etc. 

(b) Determination of the reproduction loss in case of sterility 

among cattle - (theoretically one calf per year) = one-twelfth of the value of a calf 
per month1s delay, over and above three months. In case of infertility, the average loss 
per monthT s delay is calculated by adding to this twelfth part the value of the shortfall 
of milk, allowing for the fact that lactation ceases later. 

(c) Any depreciation in the value of the animal (in case of sale or casting): this is 
the difference compared to the value of the productive animal, or an estimate of the 
reduction in market value due to visible lesions, deterioration in general conditions, or 
reduced productive capacity. 

District of Morlaix, Department of Finistère, France. See Essai dfenquête économique 
régionale sur les maladies des bovins (Rec, Med, Vet., 1970, 146, p. 415). 
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(d) Determination of the quantity of meat not produced by comparison between animals 
in homogeneous groups, or between groups, or by subjective estimation of the weight 
that ought to have been attained by an animal that has remained thin or whose growth has 
been retarded. 

(e) Estimation of the consequences of growth retardation in heifers, resulting in 
postponement of the date of first calving (a case similar to that of infertility); the 
items taken into account are a fraction of the value of a calf and the short-fall of milk 
estimated by the first lactation. 

(f) Value of dead animals 

Market value or value as butcher's meat. 

II. SURVEY ON DISEASES OF CALVES 

This survey, designed to provide statistical data and pinpoint the morbidity factors, was 
conducted over several years in four departments on extremely vari ed (but perhaps not 
representative) samples, including one of 12 000 cows distributed over 800 different herds. 

Results obtained (summary) 

Estimate of the average loss per case of certain pathological disorders: 

(Bovines) sterility 
metritis 
abortion 
stillbirth 
septicaemia or 

diarrhoea in calves 
mammitis 
vitular fever 
indigestion 
reticulitis 
meteorism 
enteritis 
respiratory disorders 
pulmonary stronglylosis 
babesiasis 
joint disorders 
foot disorders 

756 French francs 
693 

1 400 
358 

230 

330 
360 
350 

1 880 

760 
395 
500 
225 
530 
440 
240 

As regards sterility and mammitis, breakdown by annual milk production classes, ranging 
from 2500 to 5000 kg and over, showing marked differences in the extent of the loss sustained. 
In addition, for sterility, calculation of the average loss per month's delay in calving. 
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2, Global estimate for the whole of France of the losses caused by sickness in calves 

Mortality rate between birth and weaning: some 10 per cent. (900 000 calves) causing a 
loss of 300 million French francs. 

Morbidity rate: some 25 per cent., leaving the survivors with certain sequelae: 
emaciation, retarded growth, etc. The average cost per case (septicaemia/diarrhoea) being 
F230, the total loss, for 2 500 000 calves, amounts to 570 million francs, including 
mortality. To this should be added the costs of treating a proportion of the sick 
animals (approximately half), which are of the order of 50 million francs. We thus reach a 
figure of 620 million francs• 
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RESUME OF STUDIES ON VETERINARY ECONOMICS AT THE 
UNIVERSITY OF MELBOURNE, AUSTRALIA 

Work has been proceeding for five years on the application of economic theory to 
formulation of animal health programmes, and provision of veterinary services. So far most 
of the emphasis has been on the determination of optimum control strategies for endemic 
diseases at the individual farm level, and the integration of disease control into farm 
management. Some attention has also been paid to decision-making for epidemic diseases which 
are not continuously present. Investigations are being carried out on mastitis control and 
whole-farm health programmes for dairy cattle, the economics of disease control in beef 
cattle, and economic aspects of parasite control in sheep. A study is planned on the 
economics of controlling cysticercosis and echinococcosis in ruminants. 

In addition to these projects, preliminary work is being developed on systems modelling 
approaches to studying the ecology of animal production systems and the formulation of 
optimum control strategies. 
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PROPOSED OUTLINE OF A DRAFT GUIDE FOR STUDY OF THE 
SOCIO-ECONOMIC CONSEQUENCES OF ZOONOSES AND THEIR CONTROL 

Chapter 

1. Introduction 

2. Zoonoses - their geographical distribution and biological significance 

3. Background principles of investigation relevant to the zoonoses 

(i) epidemiological 
(ii) economic 

(iii) sociological 

4. Basic data requirements 

(i) epidemiological and ecological - population data; human, domestic animal, 
wildlife 

-disease prevalence and incidence 
-biomedical consequences of disease 

(ii) economic factors - characteristics, and impacts of diseases on 
-animal production 
-marketing, processing and international trade 
-human nutrition 
-human productivity 
-other resources, e.g. land use 

(iii) social factors - population characteristics and non-quantifiable impacts of disease 
(iv) actual and potential control strategies - their biomedical and economic effects 

5. Design, organization and strategy of studies on socio-economic consequences of zoonoses 

(i) personnel 
(ii) levels of information requirements 

(iii) data handling 
(iv) systems approach to project evaluation 

6„ Data analysis and interpretations 

7. Synthesis of conclusions 

(i) discussion of economic and social merits of alternative strategies 
(ii) criteria for decision-making, and position of zoonosis control into socio-
economic planning. 


