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SUMMARY

This paper presents the results of a cost-benefit analysis of a conservation
program for the Pentro horse. This horse breed has been reared for
millennia in a Southern Italian wetland where it is now strongly tied to
the traditions of the region, but presently faces extinction as only 150
horses have survived. Horse herds live in a wild state, characterising in a
remarkable manner the landscape of the wetland. This results in a flow of
social benefits that the market value of this breed fails to capture. The
benefits from a conservation program for this currently unprotected local
breed is estimated in a contingent valuation study, while a bio-economic
model is used to estimate the costs associated with its in-situ
conservation. The results show that this combined approach could be
useful to support policy-making for conservation in regions with a long
history of breeding domestic animals. Here the issue of allocating scarce
funds to a large and growing number of economically not viable animal
breeds facing extinction.

Keywords: Animal genetic resources, contingent valuation, bio-economic
model, cost-benefit analysis, Pentro horse



NON TECHNICAL SUMMARY

A dichotomous choice contingent valuation approach is used  in order to
estimate the benefits of establishing a conservation program for the
threatened Italian "Pentro" horse, which forms an important component
of a wetland ecosystem and the "cultural" landscape. A bio-economic
model is  used to estimate the costs associated with conservation and a
cost-benefit analysis is subsequently realised. The results not only show a
large positive net present value associated with the proposed
conservation activity but also show that this approach is a useful
decision-support tool for policy makers allocating scarce funds to a
growing number of animal breeds facing extinction.
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1. Introduction

The profound changes that have taken place in agriculture in the past fifty years in both

developed and developing countries have caused severe and undesirable impacts on the

environment. Amongst these is what has been termed as the genetic erosion of crop plants

and domesticated animals.

It is noteworthy that, even though an ample literature on plant genetic erosion exists, little

research work has been carried out so far for farm animals, despite the fact that the data

available indicates that the phenomenon is of considerable importance. According to FAO

statistics, 20% of the world’s farm animal recorded breeds face extinction, while 10% are

already extinct. The extinct breeds in Europe and in North America represent  about 18% of

the total (Table 1). Currently, the countries in which the risk appears to be higher are the

more industrialised ones. In Europe, 40% of the local breeds risk extinction, while in North

America the incidence is 29%.

There are multiple reasons for the disappearance of these breeds, all of which can be traced

back in some way, to the well-known failures of markets and institutions to provide optimal

signals to atomistic decision-makers. With regards to Europe the causes are due to: 1) the

selection of only a few, highly-productive breeds, a phenomenon that in recent years caused

some concern not only amongst market operators, but also in the guiding principles of the

recent trends in the European Common Agricultural Policy (CAP); 2) the substitution of

animal labour with machines; 3) the growing trend of farmland abandonment that has

                                                                                                                                                    
Università degli Studi del Molise. Paragraphs 2 and 3.4 are written by Gianni Cicia; 3.3, 3.5 and 3.6 by
Elisabetta D’Ercole; 3.1 and 3.2 by Davide Marino; 1 and 4 are common.
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afflicted many marginal areas in the interiors, where the majority of the populations of local

breeds are concentrated.

In recent years, in order to cope with the increasing decline of agro-zoo-technical

biodiversity, particularly with that of local breeds, there has been an increase in public

awareness, which in turn stimulated attention for this matter amongst policy makers.

On a social level, there has been an increased awareness of the loss of environmental values

related to the problem of genetic erosion, but there has also been an increase in demand for

typical products derived from some local breeds facing extinction. A preliminary and

incomplete census of typical products in Italy (Fanelli and Marino, 2001), revealed that

products of animal origin (cheeses, animal based preparations) are approximately a

thousand, more than 40% of the total of typical products.

As regards the action taken by policy makers, there has been an attempt by the European

Union (EU) to provide incentives for breeds close to extinction by distributing subsidies to

the breeders (particularly some measures of regulation 2078/92). In Italy, an EU regulation

provides incentives for the rearing of 100 animal breeds, 27 of which are horse breeds.

Nevertheless, it can be argued that the attention given to animal genetic resources (AnGR)

in terms of action and amount of resources made available has been relatively small1. A

recent study (Marino, 2001) showed that the safeguarding and valorisation of biodiversity

counts for less than 0.5% of the total financial resources invested in the Italian regions in

agro-environmental policy. In this context, many Italian AnGRs will be extinct in the near

future if a stronger conservation policy is not adopted.

                                                
1 According to recent data the farms financed by this measure were not more than 3000 with less than 33.000
LU (Livestock Units).



4

The present contribution illustrates the case of the Pentro horse. It is bred in Southern Italy

for the production of meat and is currently facing extinction. At the present time, this horse

in not included, in any conservation program even though it is an important element of the

history and traditions of the land in which it lives and it, in a unique fashion, characterises

the landscape in which it is reared in a wild state.

We will begin with the reasons that brought us to undertake the valuation of this animal

genetic resource. Then we will present the estimates of the benefit derived from the

conservation program by means of a contingent valuation (CV) survey. These benefits will

be compared to an estimate of the costs of an in-situ conservation program by means of a

bio-economic model. Finally, we will argue that a conservation policy for the Pentro horse

is supported on the grounds of economic efficiency.

2. Evaluating farm animal biodiversity: why and how

There is no doubt that the erosion of farm AnGRs will eventually result in irreversible

damage for both present and future generations, accompanied by the loss of potential

market values and environmental functions (FAO, 2000; Hammond, 1999). But, the

conservation of animals that are no longer economically convenient to rear under present

market conditions involves a certain cost to the community. If this cost is not met, these

populations are faced with the threat of extinction. Policy choices must be made to

prescribe which and how many breeds to conserve, along with the management strategies to

implement so as to achieve conservation, via either in-situ or ex-situ approaches.
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In such a context, it is essential to evaluate the AnGRs from an economic perspective. The

main objective of the economic valuation is to help policy makers identify the best level of

economic efficiency amongst different management strategies. Policy makers are obliged to

make choices based on economic priority because of the scarcity of resources at their

disposal. This can be done by maximising the overall benefits while considering the

competing uses to which the resource can be put (Barbier et al., 1997).

In the absence of adequate evaluation procedures, there is the risk of not being able to

adequately internalise those environmental costs that originates from the loss of

biodiversity, thus continuing along the well-known trail of economic and institutional

failure.

AnGR valuation, however, is a very  complex operation, in which various difficulties must

be taken into account.

It is possible to distinguish four different components of the total economic value (TEV) of

AnGRs facing extinction: 1) use value; 2) non-use value; 3) option value; 4) quasi-option

value.

Use value is composed of three different parts: the value linked to the direct consumption of

the animal; the value linked to its non-alimentary use; the value linked to its indirect use

(Boyle e Bishop, 1988).

The first value is related to the consumption of the animal itself or of its derivates. This

aspect plays an important role, especially in Europe, because many animal breeds facing

extinction produce typical products that are in growing demand.
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The second form of direct value derives from the pleasure that some people get in seeing

the animal itself in the wild environment in which it lives. A growing number of consumers

in developed countries appreciate agricultural tourism and rural tourism. They are pleased

to see animal breeds during their recreational outings. In some situations, such as in the case

in hand, the animal breed facing extinction strongly characterises the landscape.

The third form of use can be derived from the pleasure that some people get from reading

magazines or by watching video programs that talk about naturalistic subjects such as

domesticated animals.

The value of non-use of a domesticated animal facing extinction is also composed of

different parts:  nostalgic value; altruistic value; existence value.

The first element is related to the possibility that a given type of animal is associated with

the cultural traditions of a given population, particularly at a time in which there is a strong

revival of the traditions shaping the identity of populations in a given territory as is the

current case in European countries. Many people are willing to pay in order to conserve an

important element of their historical memory as part of their regional identity. For example,

the breed of horses under study seems to have been raised in the same area for at least 2500

years, hence producing a strong identity link to the history of this region.

The second component expresses the pleasure that some people may experience in the

knowledge that other individuals of current or future generations will enjoy the benefits

derived from the existence of an animal facing the possibility of extinction.

The last component is linked to non-anthropocentric considerations; many people are

willing to pay in order to save the animal breeds facing extinction because these animals
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have the right to exist regardless of their usefulness or uselessness to humans. While this

component plays a key role in the case of wild species, the problem is more complex when

related to domesticated animal breeds, which were selected by man himself in the past

centuries, based on his own local and historical necessities. Consequently, once these

necessities no longer exist, the benefits of rearing this specific breed are also eliminated.

Option value is tied to the uncertainty related to future demand. Consumers can be

uncertain with regards to future demand of the animal breed under consideration. The case

of typical products is a good example; many of these have been re-discovered by consumers

in recent years. In the same way, consumers can be uncertain as to the possibility of visiting

places in which this animal lives. The option value expresses the willingness to pay in order

to preserve the option for future consumption.

Lastly, of the total economic value of an AnGR, the quasi-option value is the most difficult

to pinpoint. A policy of non-intervention would extinguish a breed resulting in an

irreversible choice. Such a choice would result in the certain loss of a specific animal breed

and of a set of unique genes. In the near or far future these genes might be of importance in

situations that we now cannot even begin to imagine. New scientific information may

become available allowing us to evaluate the animal facing extinction in a completely

different manner. This aspect of the problem is expressed in literature through the use of the

quasi-option value (Knudsen and Scandizzo, 1999). It can be defined as the value arising

from management flexibility in the face of uncertainty and dynamic information structures.
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Several valuation methodologies have been suggested to estimate the different components

of the TEV of AnGRs2. Unfortunately, there is no single methodology that enables to

capture all four components (use, non-use, option and quasi-option value).

In our case study, we focused our attention on the Contingent Valuation Method, which

gives the most complete estimation of the AnGR’s TEV. This is a method for estimating

non-market goods based on interviews. A hypothetical scenario is presented to the person

being interviewed regarding the availability or absence of a given level of provision of a

non-market good. The respondent is asked to quantify how much he/she would be willing to

pay (willingness to accept) for what was presented in the scenario. The contingent

valuation, therefore measures in a direct manner use, non-use and option value, while it

does not capture the quasi-option value3.

Even though it is agreed that the contingent valuation provides an underestimation of the

total economic value of a genetic animal resource facing extinction, in this case study we

argue that the components of use, non-use and of option can be particularly relevant and

therefore are able to justify, in and of themselves, a conservation policy.

The benefits estimated  by means of contingent valuation (or other methodologies) have to

be compared with the cost of the conservation program. This side also of the valuation

process is not straightforward. First we should choose amongst in-situ and ex-situ

conservation programs, which are very different. In our case study, we chose an in-situ

program because most of the potential value of the Pentro horse flows from use-value (part

                                                
2 For a detailed survey of the methodologies for determining the economic value of farm animal genetic
resources see Drucker, et al.(forthcoming).
3 Given the nature of the quasi-option value, estimating this value requires a model structured in the form of a
stochastic dynamic programming problem (Artuso, 1996).
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of the landscape) and nostalgic value (linkage with the territory) that cannot be captured by

consumers if the conservation program is ex-situ.

Because the Pentro horse lives in a wild state in a small area, estimating the cost of an in-

situ conservation program requires some hypothesis on the potential rate of growth of the

Pentro horse. This rate is related to factors intrinsic to the horse species, but it is also related

to the availability of feed for a greater horse population in the area where it presently lives.

Moreover, in the estimation of costs, the impact on farmers’ revenues and costs of the

increased number of horses raised must be considered.

In this study, we have estimated the cost of the conservation program by means of a bio-

economic model that takes into account both the ecological and economics aspects related

to an in-situ conservation program.

3. The case study

3.1 The Pentro horse

The Pentro horse is an Italian breed whose population is endangered. There are presently

150 horses registered for assessment, all of which live in a wild state in Pantano della

Zittola, a wetland area of 2,200 hectares of considerable naturalistic relevance located in the

Molise Apennines, in Southern Italy. The importance of this area has been recognised both

nationally and at the European level. In fact, it has been placed amongst the CORINE
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BIOTOPES, the most important sites for the conservation of nature amongst the EU

countries (Lucchese, 2000).

The Pantano della Zittola is one of the only two peat moss sites in the Apennines. It is very

important because of its low altitude (800 m). This indicates that the area is a post-ice ages

relict and this phenomenon contributed to the local preservation of some relict species that

are elsewhere extinct, such as Salix pentandra, or different species of willow (S. alba, S.

trianda, S. caprea) and of rush (J. inflexus, J. articulatus).

The Pantano della Zittola was inhabited in the pre-Roman era by Sanniti Pentri from which

the name of the horse is derived. So, the origins of this animal are thought to be very old.

The selection probably dates back to about five centuries and it may originate from a

crossing between the aboriginal horses of the area and the Berber horses. The result is a

horse that is able to adapt to a hostile environment, characterised by very harsh winters and

aggressive predators, such as the wolf.

From the beginning of this century different attempts have been made to introduce more

productive breeds. However, the introduced breeds had offspring that were not well fitted to

the hostile local environment. At present the purpose of breeding the Pentro horse is mainly

for the production of meat. While in the past, because of its rustic nature, transhumant

herders used the horse to travel along the cattle-tracks. The tradition of transhumance, that

is of the seasonal migration of cattle and sheep towards better grazing lands, is amongst the

oldest of this region and is very relevant in the popular culture. Therefore, this horse is

strongly associated with the ancient traditions and local identity of the Molise region.

Of the 250 horses presently in the Pantano della Zittola, the zoo-technologists recognised a

homogeneous nucleus of about 150 horses belonging to the Pentro local breed. The rest of
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the population is primarily composed of the Breton Italian type (Cavallo Agricolo Italiano

da Tiro Pesante Rapido) (Miraglia et al., 1999).

The causes of the risk of extinction of the Pentro are various. Besides the already mentioned

lower production of meat compared to other breeds and the disappearance of the

transhumance. However, the European Common Agricultural Policy also played an

important role in starting the extinction process. While some support has been provided for

the breeding of cattle, no financial or technical support has ever been in place for horse

breeding. In fact, in the Pantano della Zittola the horse has been gradually disappearing and

has gradually been replaced with cattle.

3.2 The bio-economic model

The Pentro horse lives in a natural wild state throughout the year, hence characterising the

landscape in a remarkable way. During the hay harvest season, horses are excluded in large

numbers from the plains so that hay can be collected. Hay is destined to consumption by

dairy cows. A small amount of hay is given to the horses to sustain them when the plains

are flooded during the winter season (about 3 months a year).

The colts are mainly sold at about 6 months of age for meat production during the months

of October and November. This however is not always possible, because the spring birth

period can be affected by climatic changes. The growth of the colt may be slower and as a

result the ideal purchase weight may not be reached by autumn. In this case, the breeders

are obliged to postpone the selling to the following year, when the colts are about 18

months old.
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With only 150 horses, the Pentro horse falls into the FAO category of endangered animals.

In order to reduce the probability of extinction to much lower levels, the population of the

Pentro horse should increase up to 1,000 horses according to FAO guidelines.

The present research into the economic benefits and cost of conservation was conducted in

parallel with animal production scientists of the Università degli Studi del Molise. This fact

resulted of great synergic importance, especially for the derivation of conservation costs

estimates and for the construction and calibration of a local horse population growth model.

Some preliminary results from these studies (Miraglia, personal communication, 2001)

would seem to indicate that the Pantano della Zittola is able to support a population of up to

2,000 horses. This density level would not only avoid conflict amongst the cattle breeders

already present in the Pantano della Zittola, but it would also allow the possibility of

incrementing the horse population in order to meet the FAO recommendations.

A growth model for the Pentro horse is presented below. This model was built to calculate

the number of years necessary to reach the threshold of 1,000 horses and to calculate the

costs linked to its conservation.

The number of horses per year n (Horn) is obtained from the sum, per year n, of mares

(HorRn), male colts (RepMn) and female colts (RepFn) destined to reproduction:

Horn = HorRn + RepMn + RepFn

where

Horn = total number of horses present in year n

HorRn = number of mares in reproduction in year n

RepMn = number of male colts destined to reproduction
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RepFn = number of female colts destined to reproduction

In particular:

HorRn = Horn-1 - HorECn-1 + ColFn-4

where

Horn-1 = number of horses present in year n-1

HorECn-1 = number of horses at the end of their career in year n-1

ColF = number of female colts born in year n-4

RepMn = ColMn - ColMesn

where

ColMn = number of male colts born in year n

ColMesn = number of male colts not necessary for reproduction purposes

RepFn = ColFn - HorECn

Where

ColFn = number of female colts born in year n

HorECn = number of mares at the end of their career in year n

The main demographic parameters used for the growth model of the Pentro horse are

derived from the information collected on horse-breeding techniques. These parameters are:

the average production rate of the population, the sex ratio at birth, the reproductive sex

ratio, the number of female colts destined to reproduction, the number of male colts

destined to reproduction, the mare longevity and the average age at first delivery.
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With regards to the average production rate of the population, the current value is estimated

to be equal to 50%, and is derived from the ratio between the number of colts sellable and

the number of mares. This parameter takes into consideration the number of colts born, the

number of non-pregnant mares, the number of abortions, new-born mortality and mortality

at weaning. The present value for the Pentro horse is quite low under a scenario developed

with the current conditions. This is so because of the environmental harshness, the scarcity

of feed and the presence of predators. However, under a scenario with the conservation

program in place, which would improve the living conditions of these horses through

adequate prophylaxis and provision of food supplements, this value is increased by up to

70%. The sex ratio at birth is considered equal to 50%.

The reproductive/sex ratio in a horse breed in its wild state is approximately equal to 40

mares for each stallion. In developing the growth model of this population, the ratio was

considered much lower and equal to 20 mares per stallion, in order to reduce inbreeding.

Regarding both the male and female number of colts destined to reproduction, the

frequency of substitution of the animals at the end of their career was considered so as to

obtain an increasing trend of the population.

Finally, with regards to the longevity of the mare and the average age at the first delivery,

both values are deduced from characteristics of the population and are respectively equal to

15 and 3.5 years.

Because of the actual horse-breeding situation, the size of this population could remain

constant because each year the colts which are sold are those that exceed the replacement

quota. Moreover, the unstable equilibrium determined by the relationship between the

number of horses not sold and the replacement quota, is so fragile that the external factors
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(particularly the harsh winters and the prolonged drought periods), can create problems for

the survival of the population.

Under the hypothesis scenario of including this horse in a conservation program we also

assumed that breeders successfully increased the population size by eliminating, each year,

only the animals at the end of their careers and the male colts’ surplus destined to

reproduction.

By implementing these demographic coefficients inside the growth model, we calculated

the number of years necessary to reach the threshold of 1,000 horses. As can be seen from

Figure 1, 14 years would be necessary to reach a population of 1,000 horses.

From the 15th year forward, the conservation program is considered completed and the

breeders could potentially put over 500 colts a year on the market while maintaining the

population in growth4.

3.3 Costs of the conservation program

The costs of the conservation program for the Pentro horse were estimated based on the

model illustrated above. Since the objective is the conservation of the breed by reaching

1,000 reared horses, the breeding costs to conserve this population were calculated as well

as the foregone revenues from annual sales of horses enjoyed in the absence of the

conservation program.

The questionnaire distributed to Pentro horse breeders enabled us to collect technical-

economic information used to estimate the costs and profits related to rearing. The

                                                
4 Italy is a net importer of horse meat; despite the fact that the demand for such meat is relatively low (Istat,
2000).
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questionnaire was thought out in such a way as to reveal the structural characteristics of the

farms. The data collected on the farms was validated by animal production scientists who

studied this population (Miraglia et al., 1999; Pietrolà, personal communication, 2001).

The breeding costs revealed were quite low because the horses are raised in a wild state. In

fact, the breeding cost for the colts is only 3 Euros/year, while for the adult horse the cost

rises to 82 Euros/year. If a conservation program is adopted, the breeding costs would rise,

because intervention is required in order to improve the present breeding techniques. The

costs are estimated at about 258 Euros/horse/year. In particular, the breeders would pay a

rent to the municipality to guarantee access to grazing in the Pantano della Zittola (17

Euros/horse/year) and they should also pay for the prophylaxis (42 Euros/horse/year).

Moreover, in order to avoid that the extra load of livestock impoverishes the Pantano della

Zittola resource, a major alimentary supplement will be necessary, which adds an extra 116

Euros/horse/year. Finally, it is estimated that the manpower requested for this type of

breeding is 83 Euros/horse/ year.

The estimate of lost revenues is based on the revenues that the breeder would have obtained

if the conservation program were not activated. Assuming that the size of horse population

remained constant over the years, the breeders would continue to sell 54 horses, 48 colts

and 6 end-of-career horses each year. As was already highlighted, the age at which the colts

are sold is influenced by the climatic conditions and this causes some variation in terms of

costs and gains. In this case, it was hypothesised that 70% of the colts were sold at 6

months and 30% were sold the following year.

As the number of horses increases, the breeders have the possibility of selling the surplus

colts  (both male and female). The value of these new sales, net of the costs, is subtracted
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from the lost revenues and from the breeding costs sustained. A break-down of the resulting

prediction in cost structure is summarised in Table 2, for a period of 14 years.

3.4 The estimation of the benefits from conservation

The economic benefits to be derived from the conservation of the Pentro horse were

estimated from dichotomous choice contingent valuation survey data analysed assuming a

random utility model (RUM). In order to increase the efficiency of the estimate of the

model parameters, several authors suggested using a follow-up question. In other words, if

the  respondent answered No, (Yes) at a first bid, the  respondent was also asked about their

willingness to pay a higher (lower) amount. This method is referred to as “discrete-choice

with follow-up”. Under a particular set of estimation assumptions, called double-bound or

interval-data estimation, it allows for a considerable increase in the efficiency of the

estimate, but at the same time it may provide scope for some bias due to the various effects

between the first and second response. For example, the element of surprise that the second

response may generate could provoke feelings of resentment or acquiescence (Hanemann

and Kanninen, 1999).

In order to contain this limit, the procedure called “one and one-half bound” was adopted in

our study (Cooper et al., 1997). Using this format, the  respondent is told that the amount to

be paid can vary between a minimum and maximum value. After which, one of the two

values is randomly chosen. If the value chosen is the minimum value, and the  respondent

answers positively, then the  respondent is asked if he/she is willing to pay an amount equal

to the maximum value of the interval. If on the other hand, the respondent answers

negatively to the request for a minimum amount, there is no further request. In the case in
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which the maximum value of the interval is chosen, a similar procedure takes place: the

WTP question is reiterated if it answers “No” at the first bid amount by proposing the lower

one, while there is no follow-up in the case of an acceptance.

The bid amounts were set according to a C-optimal sequential design with two steps.

(Kanninen, 1993). In other words, two interactive steps were carried out. In the first step,

252  respondents randomly underwent one of the following two intervals: median and 75th

percentile of the willingness to pay distribution (WTP), or median and 25th percentile of the

same distribution.

The percentiles used in the first step came from a pre-test conducted on 60 individuals.

The procedure used in the second stage was similar to that of the first stage, the only

difference being the bids used: 25th, 50th and 75th were obtained from estimates of the

distribution of the WTP that used data from the first stage.

One of the criticisms of the Contingent Valuation Method (CVM) is that the survey is

conducted using a population that has little information on the subject to be studied (Spash

and Hanley, 1995). This may result in a large discrepancy between the answers obtained

from the interviews and the real value of the WTP. In order to avoid this bias, which may

be caused by the lack of information on such a complex subject as biodiversity, the

interviews were conducted by telephone. Before receiving the phone call for the interview,

the respondents would have received a booklet that was sent by mail. This booklet

described the problem of biodiversity and presented the case of the Pentro horse,

highlighting the benefits and costs related to its conservation. The booklet also mentioned

other domesticated animals and non-domesticated animal species facing extinction.
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The survey took place in Molise, the region where the last specimen of the Pentro horse

survives. The survey was organised in three phases: focus groups, pre-test and test.

The focus groups in the initial phase of the survey had the role of verifying the clarity of the

questionnaire and booklet before beginning the pre-test phase. About twenty people from

various professions, age groups and with different educational backgrounds formed each

focus group. At the end of the interview, the participants expressed their feelings and made

suggestions that were gathered in order to make changes in the drawing up of the booklet

and questionnaire. In the focus groups, participants were also asked to quantify how much

they would be willing to pay for the protection and conservation of the Pentro horse.

At the end of the focus group stage, the first booklets were sent out for the pre-test. The

sample of respondents was selected randomly from the phone directories of the Molise

region.

The people who had been mailed a booklet were contacted after a two-week period and if

they were willing to participate, they were interviewed on the basis of the questionnaire.

The questionnaire was administered by telephone and is composed of three sections. The

first section is an introduction used to establish an initial contact with the family to be

interviewed and to verify their willingness to collaborate. The second section presents the

payment scenario and lastly, in the third section, the respondent is requested to supply

his/her socio-economic characteristics.

In the instances in which the respondent refused to collaborate, some explanation for such a

choice was recorded. We were particularly interested in whether the family dran into the
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sample was indifferent to the extinction of the Pentro horse, or whether they just did not

want to participate in any kind of survey.

The core of the interview was the payment scenario in which a proposal to ensure the

protection of the Pentro horse was made (see appendix). A brief summary illustrating the

present situation of the Pentro horse and the conditions necessary to ensure its survival was

given and then the financial aspect of the protection program was introduced. In order to

make up for the scarce public financial resources the families of the Molise region were

requested to sponsor the Pentro horse project by means of  a single donation. At the end of

the interview, before enquiring about  the socio-economic characteristics of the respondent,

a series of debriefing questions were administered in order to check the consistency of the

recorded answers and to verify the clarity of the information provided. The main objective

of many of these questions was to deduce if the respondent was indifferent to the extinction

of the Pentro horse. The above questions were coded in the data as zero bids (40

interviews). Those who refused to participate in the interview because of their lack of

interest towards the extinction of the Pentro horse were also coded as zero bids (48

interviews). In total, 1,036 families were contacted; 48.6% of these answered the

questionnaire and 36.6% preferred not to participate in the survey while 14.8% were not

available (Table 3).

A mixture model was used to estimate the distribution of willingness to pay. In this way, we

made the hypothesis that two distinct sub-populations were present in the Molisan

population. One of these populations has a WTP equal to zero, while the other one has a

WTP greater than zero. When an individual amongst the Molisan population is drawn out

with a probability equal to γ, he/she is drawn out from the WTP distribution with a zero
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mass. Whereas with the probability equal to (1-γ), the individual is drawn out from the

distribution with positive WTP (An and Ayala, 1996; Cicia and Scarpa, 2000).

Hence, the cumulative distribution function of the WTP has the following form:

Pr WTP < w( ) = γ , if w =0
γ + (1 −γ )F(w,θ), if w >0

0, if w<0 
 
 

  

Where F(w) is an absolutely continuous cumulative distribution.

Since the questionnaire was structured in such a way as to permit the recognition of those

who were indifferent towards the extinction of the Pentro horse, the sample log likelihood

function takes the following form:
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where di are the indicator variables, the superscript y implies the respondent answered yes

to the higher request for payment (yes and yes-yes), yn the  respondent answered yes-no, ny

the  respondent answered no-yes, n the  respondent answered no to the lower request of

money (no and no-no), z the individual interviewed is indifferent to the extinction of the

Pentro horse. In general the indicator variables take on the value of 1 when the condition is

true and 0 otherwise. However for the way we have written the log likelihood function the

indicator variables n takes the value of 1 also when the individual is indifferent. The

superscript h and l indicate the higher or lower request for payment.

In our case study F(w,θ) = Φ(α + βlnBID), where Φ(.) is the logistic cumulate distribution

function.
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3.5 Benefits of the conservation program

Data from a total of 552 completed questionnaires were used to estimate the parameters of

the WTP distribution. 504 respondents accepted to participate in the interview while 48

refused to co-operate because of their indifference to the extinction of the Pentro horse.

The parameter estimates for the WTP distribution are shown in Table 4. The value of γ

equal to 0.13, and it represents an estimate of that fraction of the population who are

indifferent to the proposed conservation program for the Pentro horse.

Table 5 shows the estimates of mean and median WTP values, with their respective

confidence intervals approximated using the Krinsky and Robb (1986) procedure.

The truncated mean value is 33 Euros while the median value is 19 Euros. Multiplying the

mean and the median by the number of families living in Molise (117.138) we get an

estimate of the aggregate value, which amounts to 3.8 million Euros for the mean and 2.2

million Euros for the median. While the first value is to be considered in a Kaldor-Hicks

cost-benefit test, the second value may be important to local politicians, given the interest in

median-voter behaviour in a referendum context (Deacon and Shapiro, 1975).

Both these results represent informative estimates of benefits that would be achieved by the

conservation proposed in CVM scenario.

Table 6 shows the results of a second model estimated with covariates.

The number of observations for which the analysis was conducted was reduced to 417

because 17% of the sample (87 interviews) had to be excluded due to incomplete

information regarding their income.
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The socio-economic covariates that show significance include the degree of education,

family income, knowledge of the Pentro horse prior to the interview (Horse), and the

indicator variable for the respondent being a member of environmental associations

(Environmentalist). The value of γ is equal to 5.5%. Table 7 shows the estimated mean and

median values for this model.

Both the mean and median values are higher than those from the model estimated without

covariates. The truncated mean is equal to 35 Euros and the median is equal to 24 Euros.

The estimate for aggregated mean has a value of 4.1 million Euros and that for the

aggregated median is 2.8 million Euros.

3.6 Results of the Cost Benefit Analysis

The comparison of costs and benefits of the conservation program for the Pentro horse must

take into account that the latter are present value estimates, while the estimated costs refer

to various moments in time across a 14-year time period.

In the context of CBA for environmental programs a particular attention is given to the

discount rate through which the costs and benefits present values are computed. In this

specific case study, the rate of choice is the discount rate suggested by government

authorities to evaluate public investments. The present value of costs for the conservation

program over the 14 years discounted at both 3.5% and 0% are shown in Table 8, while in

Table 9 are presented the data supporting the CBA computed by considering different

parameter estimates (mean and median) of the WTP distribution. It can be seen from the

NPV that the benefits are always greater than the costs, even when the discount rate is equal

to 0.
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It is noteworthy that under our assumptions after the 14th year, once the threshold of 1,000

horses is reached, the population can increase without further external cost. This

assumption would be true only in the case in which cattle breeding no longer received EU

subsidies. In fact, from simulations done on business costs, it was shown that in absence of

support for the cattle, or in the presence of identical financial support for the horses, the

breeders of the Pentro horse in the area of the Pantano della Zittola would find it more

convenient to rear horses as opposed to cattle. Once the conservation program has re-

established a population no longer threatened by extinction, and in absence of market price

distortions, the conservation of this horse breed is expected to be economically self-

supporting and hence sustainable.

4. Conclusions

Despite the difficulties associated with the complexity of the economic valuation of

AnGRs, the results of this study suggest that the integration of methods based on expressed

preferences, such as the CVM, with bio-economic models can produce valuable

information to assess the cost-benefit analysis of local conservation programs for breeds at

risk of extinction.

Even though the CVM cannot account for some type of social values, such as quasi-option

value, that in the valuation of AnGRs can play an important role, the overall exercise

demonstrates that components, such as use, passive-use, and option values, have a

relevance that alone may justify a conservation policy.
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In our case study the estimated social benefits of the conservation of the Pentro horse breed

exceeded the estimated social costs required to activate the program, as derived from the

bio-economic model, even under a zero discount rate. This is of particular importance if we

consider that there currently is no conservation program for this breed of horses.

In fact, we agree with Swanson (1999, pg. 119) when he states “once again the decline of

the species is best viewed as the result of a fundamental investment decision”. It is therefore

of particular importance for the public operator to be able to assess all the costs and benefits

connected to the loss or conservation of biodiversity in the decision process, especially in

Europe where the rate of AnGRs at risk of extinction is very high, while the financial

resources made available by EU and local government for conservation programs are

relatively small.
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Appendix: Payment scenario

Until now the Pentro horse was reared by private breeders mainly for meat production, but the crisis of the

equine meat markets resulted in a drastic reduction in the number of horses breed so much so that the

population is now of about 150 horses.

According to the FAO criteria regarding animals facing extinction in order to guarantee the survival of the

Pentro horse breed 1000 horses must be breed

A project is presently being studied whose objective is to provide incentives for this breed so as to avoid its

substitution by other more profitable species and its extinction.

Public funding for the conservation of the species facing extinction does exist. This funding is to be used for

all the Molisan breeds facing extinction, not only for the Pentro horse. The funds available are not enough to

guarantee the survival of 1000 horses. It becomes therefore inevitable to have to integrate the public resources

with other funds.

A hypothesis that is being considered is to have all the Molisan families participate in sponsoring the project.

In other words, the Pentro horse can be saved if all the Molisan families make a donation with in the next year,

and only for the next year. The value of the donation should be set between X1 Lire and X2 Lire per family in

order to reach the final objective

Summarizing, there are two possible alternatives to consider:

ALTERNATIVE A: Your family along with all the Molisan families do not make a donation. The “Pentro

horse” protection project is not carried out.  The “Pentro horse” could become extinct.

ALTERNATIVE B: Your family together with all the Molisan families make a donation. The “Pentro horse”

protection program is carried out.  The Pentro horse is saved from extinction.

As was mentioned above, the donation could oscillate between X1 and X2 Lira.

If the donation necessary to save the Pentro horse from extinction would amount to X1 Lira, would you be

willing to contribute?
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Table 1 

Region Breeds not at risk Breeds at Risk Extinct Breeds Unknown Breeds
(%) (%) (%) (%)

Europe 31 40 18 11
North America 20 29 18 33
South and Central America 41 19 8 32
Africa 49 12 5 34
Asia and the Pacific 49 12 5 34
Near East 42 7 4 47

World 39 20 10 32

Source: FAO (2000)

Proportion of the world's breeds recorded in each risk status category
in the global databank for farm animal genetic resources by region
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Table 2
Conservation cost per lost income, production cost and new sale
years Lost Incomes Production Costs New Sale Conservation Cost

0 20 820               38 734                       11 572                       47 982                       
1 20 820               42 298                       14 578                       48 540                       
2 20 820               44 211                       15 238                       49 794                       
3 20 820               46 029                       15 864                       50 985                       
4 20 820               53 799                       18 542                       56 076                       
5 20 820               66 252                       25 650                       61 422                       
6 20 820               76 713                       29 700                       67 833                       
7 20 820               87 217                       33 766                       74 270                       
8 20 820               99 616                       38 567                       81 869                       
9 20 820               117 824                     45 616                       93 027                       

10 20 820               138 782                     53 730                       105 872                     
11 20 820               162 369                     62 862                       120 327                     
12 20 820               189 116                     73 217                       136 718                     
13 20 820               220 898                     85 522                       156 196                     
14 20 820               258 427                     100 052                     179 195                     

Values in EURO
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Table 3
Why you do not want to be interviewed?

N. %

I am not interested in surveys, in general 96 25.3
I am not interested in Pentro horse's conservation 48 12.7
I am too old 109 28.8
I am illiterate 8 2.1
I have not received the booklet 114 30.1
I do not speak Italian 4 1.1

Total 379 100.0
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Table 4
Estimates of parameters

variable coefficient t-Statistics

Alfa 4.04 13.31
Beta -1.27 -13.22

Gamma 0.13 10.27

N° observ. = 552 Loglik = -745.00 Average Loglik = -1.35
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Table 5
Parameters of the WTP distribution

Parameter Estimate Aggregate

   Lower bound 30 3 464 942                        
   Median 33 3 872 582                        
   Upper bound 37 4 280 223                        

   Lower bound 17 1 936 198                        
   Median 19 2 225 372                        
   Upper bound 22 2 550 603                        

Values in EURO

IC0.05 (truncated mean at 
103 Euro)

IC0.05 (median)
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Table 6
Estimates of parameters

variable coefficient t-Statistics

Constant 3 765 9.08
Environmentalist 0.933 1.88
Income 0.017 2.96
Education 0.685 3.03
Horse 0.353 1.62
Indifferent 0.055 5.59
Logbid -1.515 -12.46

N° observ. = 417 Loglik = -491.51 Average Loglik = -1.18
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Table 7
Parameters of the WTP distribution with covariates

Parameter Estimate Aggregate

   Lower bound 31 3 652 949                        
   Median 35 4 095 730                        
   Upper bound 39 4 538 512                        

   Lower bound 21 2 452 477                        
   Median 24 2 792 589                        
   Upper bound 27 3 168 456                        

Values in EURO

IC0.05 (truncated mean at 
103 Euro)

IC0.05 (median)
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Table 8
Conservation Total Costs at 3.5% and 0% discount rate

3.5% 0%

New sales 451 498       624 476    
Lost Income 248 183       312 300    
Production cost 1 193 759    1 642 284 

Conservation Cost 990 444       1 330 108 

Values in EURO
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Table 9
Cost Benefit Analysis

Discount rate 3.5% mean median mean median

Total Benefits 3 872 582       2 225 372       4 095 730       2 792 589       
Total Costs 990 444          990 444          990 444          990 444          
Net Present Value 2 882 138       1 234 928       3 105 286       1 802 145       
Benefit to Cost ratio 3.91 2.25 4.14 2.82

Discount rate 0%

Total Benefits 3 872 582       2 225 372       4 095 730       2 792 589       
Total Costs 1 330 108       1 330 108       1 330 108       1 330 108       
Net Present Value 2 542 474       895 264          2 765 622       1 462 481       
Benefit to Cost ratio 2.91 1.67 3.08 2.10

Values in EURO

covariates modelbase model
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