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1. Introduction 
A growing interest in the 

valuation of environmental 
resources has been appar
ent in reeent years both in 
the academic world and in 
the publie administration, 
while these same resources 
have been providing a 
minimal contribution to 
the wealth of the majority 
of industrialised countries, 
5% on an average estimate 
(World Bank, 1997). 

The reasons for this in
ereasing interest in envi
ronmental resourees are al
so due to their many im
portant alternative func
tions, for example, the pro
vision of recreational and 
countryside activities, the 
maintenance of bio-diver
sity and the physical envi
ronment, and the assimila
tion of the harmful outputs 
of economic activities. 
These funetions are dis
tinctive in not having a 
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Abstract 
This work deals with an empirical analysis designed to check the possibility to 
substitute a panel of forestry experts for a sample of non-expert respondents in 
a pilot survey for a CVM study. This methodology in the case study has fo
cussed on the estimate of the economie value associated with the reduction in 
wood flre risk in a protected area of southem Sicily. 

The experiment consisted in carrying out two surveys by means of the same 
questionnaire with an open-ended elicitation question for WTP. The flrst sur
vey was addressed to a sample of 227 "non-expert" respondents, whereas in 
the second one 15 forest technicians working in Sicily were interviewed in 
their quality of experts in forest flre issues. 

The results from these statistica l tests decidedly pointed out the different 
provenience of the two samples, consequently discouraging from the use of 
the expert panel in the pre-testing phase for the reduction of pre-testing costs 

Résumé 
Une analyse empirique a été réalisée pour évaluer la possibilité d'avoir re
eours à un panel d'experts forestiers dans le eadre d'une enquete pilote 
menée au eours d'une étude d'Evaluation Contingente. Dans le eas à l'étude, 
cette méthodologie a été employée pour estimer la valeur éeonomique at
tribuée à la réduetion du risque d 'ineendie dans un bois situé à l'intérieur de 
la Sieile du sud. 

L'expérienee a été axée sur deux enquetes parallèles utilisant le meme ques
tionnaire ouvert portant sur le Consentement à Payer .' dans la première en
quete, ont été interviewés 227 personnes qui habitent en Sieile, alors que dans 
la deuxième, 15 teehniciens forestiers, experts en ineendies de foret, ont été 
interrogés. 

Les résultats de ees tests statistiques mettent clairement en évidenee l'orig
ine différente des deux éehantillons retenus et ils permettent, done, de eon
clure que pour réduire les eouts de l 'enquete pilote, il vaut mieux éviter de 
s 'adresser au groupe d 'experts 

terms, so that an econom
ie value might be attrib
uted to them. One of the 
most widespread ap
proaches is the 'Total Eco
nomic Value' (Randall & 
Stoll, 1983; Boyle & 
Bishop, 1988), which s
tates that a comprehensive 
estimate must include alI 
the types of benefit that 
can accrue from the envi
ronmental resource under 
investigation. 

One of the greatest dif
ficulties in evaluating en
vironmental resources is 
linked to the impossibility 
of quantifying the extent 
of supply and demand 
when identifying a price; 
in particular, some au
thors (Pearce & Tumer, 
1994; Bishop & Wood
ward, 1995) maintain that 
the methods available 
lead broadly to two ap
proaches, which eorre-
spond to two distinct 
groups of method010gies. 

'price' as they are carried out without reference to market 
forces. 

Awareness has thus arisen that the funetions undertaken 
by environmental resourees eould be evaluated in monetary 

,~ This is the authors' joint work. However, in order to assign each 
Qart to a single author, A. Asciuto wrote paragraphs 4, 5.1.and 5.3: 
F. Fiandaca revised paragraphs 3.1, 3.2 and 5.1.1.2, E. SchlmII).entl 
wrote p'aragraphs 2,5.1.1.1 and 5.2. Paragraphs 1 and 6 were wntten 
in collaboration. 

Those of the first group will arrive at the value of the re
source by developing a demand curve obtained from the re
lation between the environmental resource - without mar
ket forces - and another market resource (indirect method), 
while the second group prefers to question consumers di
rectly about the value they pIace on the qualitative and 
quantitative variations of the resouree under consideration 
(direct method). 
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In this study one of the techniques of the second group is 
used, better known as the "Contingent Valuation Method" 
(CVM). The CVM was introduced at the beginning of the 
1950's (Ciriacy-Wantrup, 1952), and applied for the first 
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time about ten years later (Davis, 1963). Since then it has 
given rise to ever-increasing interest, due particularly to its 
versatility and ability to estimate the 'use' as well as the 
'non-use' values of resources. 

This study was prepared in the context of a pilot survey 
carried out for a Contingent Valuation Study of the envi
ronrnental problem of forest fires in Sicily and, more 
specifically, in the Nature Reserve 'Bosco Santo Pietro' in 
the district of Caltagirone, province of Catania, an area se
verely affected by fires. 

2. Aims of the study 
Forest fires have attained alarming dimensions during re

cent years, particularly in the Mediterranean area. Sicily is 
one of the regions where a significant number of severe 
fires occur in wooded areas each year. 

In this study we attempt to estimate the economi c value 
of a ~eduction in fire risk of a specific forest resource, as 
percelved by the community, by using the CVM in the con
text of a Sicilian territory which is particularly liable to 
such an event, the Nature Reserve 'Bosco Santo Pietro'. 

The CVM provides for direct questioning of users/con
sumers about their Willingness to Pay (WTP) so that a neg
ative qualitative and quantitative change does not come 
about in the resource being studied'. This process of en
quiry is carried out by describing a hypothetical scenario of 
the resource under study within a questionnaire. 

In the present study the problem is presented as based on 
the forest fires which have severely damaged the area of the 
Reserve and the scenario provides for the establishment of 
an Auxiliary PIan for the Prevention of and Protection from 
Forest Fires, to be financed however by the users/con
sumers and not by public authorities. 

In particular, this research has focussed on some aspects 
of the operational working of CVM, most specifically on 
one ofthe criticaI points ofthe process which is the number 
of respondents necessary to carry out apre-test. Where fi
nancial resources are limited, the minimum size of a pilot 
sample could result in restricting the outcome ofthe survey. 

An experiment was conducted bearing this drawback in 
mind and consisting of carrying out two pre-tests. The first 
used a sample of 227 non-expert residents of Sicily ap
proached in an informaI manner and the second a lower 
n~~ber of opinion leaders, 15 forestry experts working in 
SlcIly. In both cases a questionnaire making open-ended 
enquiries was used. 

The scope of this double pilot survey was to provide ver
ification of possible agreement between the two samples 
when testing the questionnaire and to provi de information 
on price vectors to be used in a questionnaire with a di
chotomous-choice question for eventual adoption in a sur
vey using a wider sample. 

l Willingn~ss to Accept (WT A) could be used as an alternative, where 
the user IS prepared to accept a sum of money in order that an ad
verse qualitative/ quantitative change is evident 
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The same questionnaire was distributed to these same 
sample groups with the aim of evaluating possible distinc
tions in the attribution of WTP. However, in accordance 
with the Delphi procedure, the questions, with some addi
tional information, were repeated twice more to the forestry 
experts. 

Comparisons were thus made between the data collected 
fro~ t~e double enquiry with the aim of evaluating, through 
statIstIcal tests, whether the replies provided by the two 
groups of interviewees could be considered statistically 
similar, with evident repercussions on the reduction of time 
and expense involved in carrying out the pre-test with 'or
dinary' respondents. 

3. Territoriol feotures of the area surveyed 
3. l Agriculture 

Three local authorities border the Reserve: Caltagirone, 
Mazzarrone and Acate. The Reserve lies mostly within the 
territory of Caltagirone with a small area in that of Maz
zarrone; Acate has no administrative responsibilities for the 
Reserve. 

Of the three authorities, Caltagirone is the most important 
in socio-economic and territori al terms, with 37,373 inhab
itants and 13,257 resident families. 

The total farmland area amounts to 18,876.9 hectares 
(43.3% of the municipal area) divided among: arable 
(55.9% of the total), tree crop cultivation (16.8%), perma
nent meadow and pasture (4.7%), arboriculture for timber 
production (0.1%), woods (16.1%), unused agricultural 
land and other areas (6.4%). 

Among the tree crops grown the most important are 0-

lives (1 ,112 hectares) and vines (1 ,027 hectares), followed 
by citrus (611 hectares) and fruit trees (405 hectares). 

!here are 3,595 farms within the district of Caltagirone, 
wlth an average land area of 5.25 hectares and with an over
alllabour requirement equivalent to 240,106 working days 
per year. 

The population of the Acate district, with 8,000 inhabi
tants and 2,741 resident families, is almost a fifth that of 
Caltagirone. 

The total farmland area, amounting to 7,251 hectares, repre
sents 71.5% ofthe whole district area and is mostly divided be
tween arable (37.0%, which includes large amounts of 
glasshouse horticulture) and tree crops cultivation (35.5%); 
woods and areas intended for tree cultivation are at 3.6% ofthe 
land area, permanent meadows and pasture represent a mini
mal share at 0.1 %, and the remaining 23.8% represents non
used agriculturalland. 

The largest area of land used for tree crop cultivation is that 
ofcitrus (1 ,281 hectares), vines (683 hectares) and olives (504 
hectares). 

The overall number of farms equals 1,853, with an average 
land area of3 .91 hectares and an overalllabour requirement of 
546,737 working days per year, greatly influenced by the ex
tent of horticulture in protected envir()n"'1ent. 
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Mazzarrone with its 3,685 inhabitants and 1,302 resident 
families is the smallest ofthe three districts considered. To
tal agriculturalland area amounts to 2,670 hectares and rep
resents 80.0% of the district's entire land area. Tree crop 
cultivation, at 1,649 hectares, represents 61.8% of agricul
turalland area and mainly consists ofvines (1,304 hectares) 
for the production of table grapes. 

Arable land is 21.7% oftotalland area, while pennanent 
meadows and pasture land, woods and other non-used agri
culturalland represent 16.5% of the total. The overall num
ber offanns is 481, with an average area of 5.55 hectares 
and with labour requirement of 104,960 working days per 
year, consisting largely of vine cultivation for table grapes. 

3.2 The Nature Reserve "Bosco Santo Pietro" 
The Nature Reserve "Bosco Santo Pietro" is about 20 k

ilometres from the centre of Caltagirone and is one of the 
largest and most thriving green areas of the region, which 
lies on the south-east side of the province of Catania. 

The Reserve is notable for the remains of a cork oak for
est in an area where the survival of the oak species is far 
from secure. It consists of 6,430 hectares (Zone A is 2,528 
hectares and Zone B, the pre-reserve, is 3,902 hectares), lies 
mainly in the southem part of the territory of Caltagirone 
and to a smaller extent in the territory of Mazzarrone and it 
is considered to be one of the largest stretches of Mediter
ranean scrub vegetation in centraI southem Sicily. 

The area became a Nature Reserve by Decreto Istitutivo 
No. 116/44 of 23 rd March 1999, published in G.U.R.S. on 
21 SI J anuary 2000. At present the Reserve is managed by the 
regional board "Azienda delle Foreste Demaniali". 

Following the establishment ofthe Reserve, economic ac
tivities pennitted within Zones A and B were limited ac
cording to the regulations of the Reserve. 

This has resulted in several cases of severe friction be
tween the managing body and the local population. For ex
ampIe, some owners of private land now falling within the 
Reserve protest about the impossibility of changing land 
use from woods into high-income crops such as table 
grapes, intensive horticulture and protected cultivation. The 
prohibition of hunting activities has also led to opposition 
to the Reserve by the hunting lobby. 

Episodes of uncontrolled exploitation, negligence, van
dalism, fires and dec1ine of various kinds have contributed 
to changes in the configuration ofthe Reserve's wooded ar
eas. 

In spite of this, the vegetation of Bosco Santo Pietro re
mains extremely varied, thanks to the various environments 
and landscapes of which it consists. The luxuriant flora of 
the wood inc1udes numerous plant species, some of them 
very interesting from a naturalisti c point of view due to 
their rare or limited habitat, their longevity or large size. 

There are currently about 315 plant species, composed of 
43 trees, 25 shrubs and 247 herbaceous and/or bulb species. 

A history of the fires involving the wooded surface areas 
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falling within the Reserve for the period 1986-2003 has 
been prepared using data supplied by the Anti-fire Service 
for Wooded Areas of the Region of Sicily. 

The average amount of wooded area affected by fire dur
ing the whole period is recorded as about 91 hectares. 

The trend, identified with the aid of a three-year moving 
average, shows an increase in bumt areas since 1994 (when 
a figure almost four times greater than the average was reg
istered) followed by a decrease which continued until 2002; 
although a reverse trend was in evidence in 2003. 

Referring to the causes of the fires, the period under con
sideration shows that an average of 82.0% were caused by 
arson, compared to 13.0% caused by negligence. In 5.0% 
of cases no definite cause could be found, although some of 
these fires could also well have been caused by arson. 

Those fires caused by arson involved, on average, 84.9% 
of the wooded land area which was bumt; the remainder 
can be attributed to negligent fires (9.4%) and those of un
certain cause (5.7%). 

4. The design of the sample and question
naire used 

When using the CVM, collection of data depends in
evitably upon the involvement of a sample of individuals to 
whom a questionnaire is administered with the aim of elic
iting their particular Willingness to Pay. 

The generaI design of the present survey provides for a 
double pre-test, aimed respectively at a wide sample of 
non-expert respondents and a limited group of Sicilian 
forestry experts, with the task of completing an identical 
questionnaire with an open-ended elicitation questiono 

In the absence of a market for this resource, no financial 
references were available and interviewees had to establish 
their own notion of an economic value for this environ
mental resource in relation to the hypothetical scenario 
proposed in the questionnaire. 

The questionnaire administered to both sample groups 
was devised as a booklet and divided into four parts. 

The first part describes the objectives of the research and 
provides practical infonnation for completing the question
naire. It also contains a short description of the area being 
studied with reference to various aspects of its natural his
tory. 

The second part seeks the opinion of the respondents on 
the importance of the services provided by Bosco Santo 
Pietro, with the aim of identifying those values which are 
recognised by the community, e.g. recreation, animaI and 
plant diversity, heritage, sources of employment, scenic 
beauty, wood and cork production. 

The third part presents the problem of fires in the Reserve 
with particular reference to the lands involved during the 
period 1994-2002, giving data on the areas ofwoodland af
fected by the fires and the damage caused. The respondent 
is then required to provide an opinion on the re1ationship 
between the fires and the different functions of the wood. 
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Rere the respondent gives his/her opinion using a 3-point 
Likert scale. 

Following this, the hypothetical scenario is given, with a 
description of the proposed creation of an Auxiliary PIan 
for Prevention of and Protection against Woodland Fires, to 
be financed exclusively from private resources, and its po
tential effects in terms of reducing fire risk, possibly caus
ing a 50% decrease in the area of woodland destroyed by 
fire each year. The question is then raised as to whether or 
not an annual sum might be paid, by the interviewees them
selves, for the establishment and management of the anti
fire pIan. 

To be specific the query is couched in the following 
terms: 

"Considering the benefits for the Reserve 'Bosco Santo 
Pietro' (a reduction of 50% in the area of woodland dam
aged each year by fire), and bearing in mind alI the costs y
ou already incur for everyday expenses, would you be will
ing to pay a certain amount each year to maintain an organ
isation which, with locallabour, will have the task of real
ising this Auxiliary PIan for the Prevention of and Protec
tion against woodland fires?" 

In the case of a positive response, the interviewee is re
quested to write a specific sum in the space under the query. 
For a negative response, they are requested to indicate a 
reason for their refusal from a given list2

• 

Finally, the fourth part of the questionnaire requests so
cio-economic information such as the sex, age, qualifica
tions, state of employment, type of employment and status 
within the family of the respondent, as well as number of 
family members, number of eaming members and monthly 
income of the respondent. 

5. The results of the experiment 
5.1 Values assigned by the "non-expert" re

spondents 
Ofthe 227 people who were given the questionnaire, 201 

(88.5% of the total) completed and retumed it, while 26 
(11.5%) did not give it back. 

The sample who collaborated with the pre-test was com
posed of adults, 51.0% male and 49.0% female, with an av
erage age of 40 and with an education of 33.0% with de
gree, 46.7% with diploma and the remainder, 20.3%, with 
compulsory schooling. 

With regard to monthly income, 39.6% of the intervie
wees declared an income up to € 1,000, 43.8% between € 
1,001 and 2,000,13.5% between € 2,001 and 3,000, 2.1% 
between € 3,001 and 5,000, and only 1.0% over € 5,0003

• 

Table l shows the WTP assigned by 201 respondents. Of 

2 The alternatives proposed are: 1. I rnaintain that this Antifire Pro
grarnrne is not wordiwhile; 2. I would be prepared to contribute but 
I arn unable to do so; 3. It is not right that I should pay for such an 
enterprise; 4. Other - please specify. 

) The relative percentages of the variable Monthly Incorne refer to 194 
individuals, as 7 respondents gave no inforrnation relative to their in
come. 
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these, slightly more than 50% expressed a WTP of zero. 
However, it must be emphasised that this group of zero val
ues al so forms part of the 'protest no' who are usually nu
merous in Contingent Valuation studi es and which will be 
more extensively discussed in the next paragraph. It is al
so clear that in most cases round figures have been assigned 
which usually results from a simplification of the intervie
wee's thought processes when attempting to complete the 

Table 1 . Distribution of absolute and relative 
frequencies of WTP shown by the sample 

Willin gness Absolute Relative 
to pay frequency frequency 

(E) (n.) (% ) 

0.00 101 50 .25 

0.80 1 0.50 

1.00 11 5.47 . 

2.00 6 2.98 

2.5 0 1 0.50 

3. 00 8 3.98 

5.00 16 7.96 

10.00 20 9.95 

12 .00 1 0.50 

15.00 6 2.98 

20.00 6 2.98 

25 .00 2 0.99 

30 .00 4 1. 99 

50 .00 14 6.97 

100.00 3 1. 50 

200.00 1 0. 50 

Total 201 100.00 

form with the least possible effort. 
The average WTP expressed by 20 l respondents is € 

9.56, with a 95% confidence interval between € 6.49 and € 
12.64. The values of the kurtosis (30.41) and skewness 
(4.66) express a distribution of WTP which is decidedly 
more accentuated than a normal distribution and strongly 
asymmetrical towards the right. 

5.1. 1. The treatment of strategie responses 
5.1.1.1 WTP equal to zero: the Iprotest I responses 

The responses equal to zero can be attributed to strategic 
behaviour as well as to pro test. 

In the first case these no-data responses may be due to the 
interviewee considering that the resource has no intrinsic 
value, that he is unable to pay or that he believes that an
other will pay; this last refusal can be described as 'lexico
graphic' (Spash & Hanley, 1995). 

The protest responses are given by those individuals who, 
although able to pay, refuse to declare their own WTP be
cause, for example, they have no knowledge ofthe resource 
being valued, they refuse the proposed hypothetical sce
nario for ethical reasons, or they believe they are already 
entitled to full rights over this public land. 

Whatever the reason for the zero responses, the identifi
cation and the statistical treatment of protest responses are 
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of importance given that even in more elaborate studies 
their occurrence in alI questionnaires submitted varies from 
15% to 30% (Romer, 1992). 

In order to evaluate and classify these responses in this 
work, the respondents who indicated a zero WTP were 
asked to give their reason by choosing from the folIowing 
options: 

- I maintain that this Antifire Programme is not worthwhile; 
- I would be prepared to contribute but I am unable to do so; 
- It is not right that I should pay for such an enterprise; 
- Other - please specify. 
The first two were considered to be valid options for the 

assignment of a zero WTP, while the third was considered 
a valid justification for a 'protest zero' since the individuaI 
refuses to assign a value from the beginning. The last op
tion was instead evaluated case by case and chiefly repre
sented various forms of protest. 

The analysis of alI zero WTP's produced 79 results clas
sifiable as 'protest zero', 78.2% of alI the zero replies and 
39.3% ofthe sample responding to the enquiry. 

The average WTP calculated after excluding the 79 
'protest zeros', i.e. working with 122 respondents, resulted 
in a figure ofE 15.76, with a 95% confidence interval be
tween € 10.98 and € 20.53. The kurtosis and skewness val
ues of 19.73 and 3.74 respectively, express a leptokurtic 
distribution of WTP, when compared to a normal distribu
tion and with a positive asymmetry even if the values are s
lightly reduced due to the originaI distribution relating to 
201 respondents. 

During subsequent statistical calculations 4 respondents 
were eventually excluded from the sample of 122 as they 
had expressed a willingness to pay a contribution but did 
not declare their monthly income4

• 

Table 2. Oistribution of absolute and relative frequencies 
ot WTP after removal ot 79 'protest zero' and 4 
respondents who did not dee/are their monthly incarne 

Willingness Absolute Rei ative 
to pay freq uency frequency 

(€) (n.) (%) 

0.00 22 18.64 

0.80 1 0.85 

1.00 11 9.32 

2.00 6 5.08 

2.50 1 0.85 

3.00 8 6.78 

5.00 15 12. 71 

10.00 18 15.26 

12.00 1 0.85 

15.00 6 5.08 

20.00 6 5.08 

25.00 2 1.70 

30.00 4 3.39 
50.00 13 11.02 

100.00 3 2.54 

200.00 1 0.85 

Total 118 100 .00 
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The useful respondents were therefore reduced to 118 and 
provided an average WTP of E 15.66, with a 95% confi
dence interval between E 13.17 and E 18.13. The kurtosis 
and skewness values of 19.76 and 3.77 indicate a distribu
tion of WTP entirely similar to what is described above. 
The relative distribution of WTP frequencies is shown in 
Table 2. 

5. l. 1.2 Identification and removal of outtiers from the 
sample 

By definition outliers are classified as those replies which 
appear improbable, given their presumed distribution. The 
phenomenon can partly be attributed to the types of ques
tion used in the current enquiry and particularly to their 
'open' format, where the presence of outliers is known to be 
frequently encountered. 

The identification and resulting removal of these 'abnor
mal ' observations is an important activity aimed at improv
ing the value of the estimated average WTP, in addition to 
the standard deviation. 

In this enquiry a procedure was used for the identification 
and removal of those replies which unites the approaches 
relating to two schools of thought which have be come well 
known in recent years (Gios & Notaro, 2001). This proce
dure involves in its first stage the use of statistical tech
niques for identifying the most influenti al observations 
within the sample. These are then analysed in detail, main
taining account of socio-economic variables and of the 
opinion the individuaI holds of the resource, thus excluding 
only those WTP which make little sense according to the 
covariates analysis. 

The first step in identifying the outliers in chronological 
order is the application of a linear regression to a 
monoparametric model, using the method of ordinary least 
squares (OLS), with the following functional form: 

Y=a+BX+E (1) 

where Yindicates the value ofWTP, X the value ofthe vari
able Income, a the constant coefficient, b the estimated pa
rameter and e the stochastic error. As shown in (1), the 
mode! displays a single independent variable to explain the 

Table 3. Regression d WTP on the Monthly Inume 
variable 

Intercept Monthly Incorne 

Coefficient 7.35 6.20-3 

Stan dard Erro r 4.24 3.00-3 

t -sta tistic 1.73 2.39 

p-value 0_086 0.019 

RZ:0.047; Standard Error=26.37; Degrees of Freedorn = 
11 6;ObsElvations=11 8_ 

• The rernaining 3 respondents who did not declare a rnonthly incorne 
reappear arnong the 79 replies placed under 'protest zero'. 
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values of WTP as assigned by the respondents. Any other 
covariate could in fact be used, and indeed more than one at 
a time, to establish a regression with more parameters. In 
reality, income is considered the most significant among aH 
the covariates in defining the WTP assigned by an individ
uaI. 

In Table 3 the most important results and statistics relat
ing to the linear monoparametric regression used are 
shown. 

Even if the coefficient relative to income is positive and 
significant to 98% probability, the mode l has a low capaci
ty of explaining the sample variance, as R2 is equal to 0.047. 

The intercept value indicates that a person with no in
come would be prepared to pay a sum of€ 7.35 to enable 
the Auxiliary Antifire PIan proposed in the hypothetical s
cenario to function, with a standard error of 4.24. Even if 
the coefficient referring to the intercept is not significant at 
95% probability (t<+ 1.96), it is possible that the value of 
this coefficient can reasonably be expected to be still low
ero 

Several statistical methods of diagnostic regression (Stu
dentised Residuals, Leverage, Covratio, DfFits, DfBetas) 

Table 4 . Va!ues af averages abtained after remava! af 
autliers' respanses identified with variaus statistica! 
techniques 

Rejected Average of 
Method utilized observations WTP's 

(n .) (€) 

Studentized Resi duals' 4 11.82 

Leverage 2 p/n 4 14.98 

Leverage 3 p/n 4 14.98 

Covratio 7 11.78 

DfFits 29 6.42 

DfBetas 1 14 .93 

DfBetas (standardized) 6 11 .85 

Average value 15.66 (n=118) 

+a!2=O.02 5, t= 2; 

can thus be applied to this first model, with the aim of i
dentifying possible outliers. 

Sample averages calculated foHowing exclusion of the 
outliers' responses, which were identified by the applica
tion ofvarious statistical procedures, are shown in Table 45

• 

5 Those resp'onses va1ued at higher than 1.96 by: the Studentised Resi
dua1s wiH be considered important (Carson & Ruud, unpub1ished 
memo,., 1991); for Leverage with a reJection thresho1d eqUlva1ent to 
2p/ n ~where 'p ' is the number of regressors used in the mode1 in
cIuding the constant, whi1e 'n' indicates the number of the sampre si
ze) a va1ue hig,her than 0.035, for Leverage with refusa1 thresho1d of 
3p/n a va1ue -higher than 0.053 for Covratio a va1ue higher than 
1.053 and 10wer than 0.947, DfFits a va1ue higher than 0.265, for 
DfBetas a va1ue higher than 0.00186 and for standardized DfBetas a 
va1ue higher than 0.1873. AH these thresho1d va1ues, with the excep
tion of that re1ating to Covratio, are considered abso1ute va1ues. 
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The Studentised Residuals in particular identifies 4 re
sponses as outliers with an average of € Il .82, obtained 
from the sample cleared of these influenti al responses. 

Leverage identifies the same 4 responses with both ex
clusion thresholds (L2p/n and L 3p/n), producing the same 
average of€ 14.98. 

The Covratio diagnostic regression excludes 7 responses, 
leading to an average of € 11.78. 

The DfFits identifies the highest number of response out
liers, 29, which, once they are removed, reduce the average 
to € 6.42. 

The DfBetas only removes a single response, achieving 
an average of € 14.93. Finally, the standardised DfBetas 
recognises 6 responses as important, with an average WTP, 
calculated on the remaining data set, of € 11.85. 

The various diagnostic regressions have identified in 
more than one case the same number and the same re
sponses, except in the case of DfFits. Rather than one re
sponse being of greater importance than others is the prob
ability that it can be identified as an outlier by more than 
one regression diagnostics. Therefore, a now well-estab
lished criterion will consider aH those responses indicated 
by more than one diagnostic tool as 'strong' candidates for 
the status of outlier. 

To conclude, the analysis of the average values obtained 
with the different techniques has led to a unanimous ob
servation. The choice of one statistical method over an
other for the removal of important responses is not unim
portant. Indeed, the average values vary from a minimum 
of € 6.42 with DfFits to a maximum of € 14.98 with the 
Leverage diagnostic regression with both exclusion thresh
olds. 

Following the approach proposed by Gios and Notaro 
(op. cit.), the analysis is continued by comparing the single 
WTP's of all the observations identified by more than one 
tool of diagnostic regression, with other covariates, sug
gested by economie theory andlor emerging from empirical 
evidence, which are considered determining in the attribu
tion of willingness to pay. 

Some of the variables examined in this phase to identify 
the outliers belong to the socio-economic-demographic 
profile of the respondent (age, level of education, occupa
tion and income) and others indicate the attitude of the re
spondent toward the Reserve, both for the importance at
tributed to it for the present generation as much as for the 
future, and their opinion on the effects of fires relating to 
the functions it carries out6

• 

The analysis of the data carried out according to this pro
cedure has led to the identification of an initial group of 29 
responses to the elicitation question defined as highly in
fluent; within this group, 6 observations have definitely 
been identified as outliers through the analysis of the co
variates mentioned above. The other 23 questionnaires are 

, There a1so exists a discretionary margin in this second step, quite ab
~en~ from the first phase, but reduced with regard to other more sub
Jectlve approaches. 



NEW MEDIT N. 1/2005 

Table 5. Regression of WTP on the variab/e Month/y 
Incame, before and after remo va/ of the outliers 

NO.=118 No.=112 

R2 0.047 0.103 

Overall Standard Error 26.37 16.95 

Degrees of Freedom 116 110 

Observations 118 112 

Intercept 7.35 2.73 

St and a-d E rror 4.24 3.20 

t-Stat istic 1.73 0.88 

p-Value 0.086 0.396 

Monthly Income 0.0062 0.0079 

Standa-d Errar 0.003 0.002 

t-Stat istic 2.39 3.55 

p-Value 0.019 0.001 

instead re-entered in the sample which will later be com
pared with the panel of forestry experts. 

The 6 identified outliers were therefore removed from the 
sample, which finally consists of 112 observations. 

With regard to the sample of 118 replies, the value of the 
average WTP decreased from € 15.66 to € 12.57, with a 
95% confidence interval between € 9.23 and € 15.90; skew
ness and kurtosis are notably reduced, the first from 3.77 to 
2.10 and the second from 19.76 to 

2.73, with a relative decrease of the Standard Error from 
4.24 to 3.20. However in both models this coefficient is not 
statistically significant. 

The coefficient linked to the variabie Income remains as 
expected, displaying a reduced Standard Error and a higher 
level of significance. 

In conc1usion, it is possible to demonstrate that the re
movai of the outliers had positive effects on the regression 
model and, consequently, on the value of the average WTP 
which represents more precisely the average of the sample 
of non-expert respondents. 

5.2 The values assigned by the panel of 
forestry experts 

Bearing in mind the considerable difference in the size of 
the two sampie groups of respondents (227 non-experts 
and 15 experts), the Delphi procedure was used to ascer
tain the data reievant to the panei of forestry experts after 
submission of the questionnaire (DaIkey, 1963). This pro
cedure permits the repeated submission of questions to 
those members of the group, without revealing their iden
tity, who dec1ared a WTP greater than or equai to zero but 
not definabie as 'protest zero', and allowing for a differ
ence in data on the second repeat from that of the first re
sponse (minimum and maximum vaIue, average and stan
dard deviation). 

Repeating the procedure severai times achieves a high de
gree of convergence in the replies, indicating a centraI vaI
ue which seems to have a greater degree of objectivity. 

Using the Delphi method has various advantage7 and, in 
spite of various criticisms (DeIbecq et al., 1975), its exten-

4.99. 
The removal of the outliers al so 

produced beneficiaI effects on the 
monoparametric model used as a 
departure point for identifying the 
outliers themselves. The results 
are illustrated in Table 5, where 
the two models are compared, the 
first with a data set of 118 replies, 

Table 6. Va/ues of WTP assigned by forest experts 

Expert No. l 1. 

1st repetition o o 
2 nO repetition - -

3'" repetition - -

deriving from the originaI sample with the exc1usion of 79 
'protest zero' and 4 respondents who did not give informa
tion on monthly income, and the second with a sample of 
112 respondents, deriving also from removal of the 6 out
liers. 

The data indicate a notable improvement in the model as 
a whole. It is necessary to emphasise the increase in vari
ance revealed by the model after removal of the outliers. 
In fact R2 moves from 4.7% to 10.3%, which is not a par
ticular1y high figure but represents satisfactory value for 
research ofthis type. The Standard Error ofthe estimate al
so decreases, moving from 26.37 to 16.95, and providing 
yet another factor to demonstrate the improvement of the 
model. 

The value of the intercept coefficient moves from 7.35 to 

3 

o 
-

-
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4 5 b 7 il Y 10 11 11. 13 14 15 

WTP assigned (€l 

o 100 50 10 50 10 1 50 50 100 60 50 

- 100 50 10 50 5 1 50 50 50 60 10 

- 50 50 10 50 5 l 50 50 50 bO l 

sive use in different applications testifies to its reliability 
(Linstone & Turoff, 1975) as well as its adaptability to the 
particular circumstance. 

In the present study the procedure is carri ed out by sub
mitting the questionnaire (identical to the one given to the 
non-expert respondents) and repeating the request twice in 
succession, providing additional information, as mentioned 
above. 

7 According to Dalkey (1969) the positive aspects of the model can be 
thus summarized: speed and relative efficlency in consulting every 
opinion leader; reduced effort for respondents in providing the re
quired information compared to other alternative methods (discus
SlOns, interviews etc.); greater interest on the part of respondents due 
to their increased knowledge of the topic under discusslOn; minimal 
inhibition in making a response due to anonymity and the awareness 
that the final result IS the sum of ali the responses provided. 
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In this way the forestry experts had the oppor
tunity to examine the whole group's replies after 
the first repeat and were able to use and evaluate 
this information when providing a new response. 
Table 6 shows the values of WTP assigned by 
the panel of experts during the three repeats. 

Table 7. Descriptive statisticsof the WTP assigned by 71 forestryexperts 

Apart from the 4 experts who declared a zero 
WTP in the first submission of the questionnaire, 

1 SI repetition 

2nd repetitio n 
3,d repetition 

who were not given repeated questions because their zero 
values were interpreted as 'protest zero 's', the responses 
provided by the Il respondents in the second and third re
peats tend to converge in a certain way. 

Table 7 shows the statistics referring to the Il forestry ex
perts in the three repetitions. The average WTP moves from 
E 48.27, in the first repeat, to € 34.27 in the third repeat; the 
value ofthe standard deviatioh decreases from E 32.70 to € 
24.10. The minimum value Qf WTP declared remains un
changed (E 1.00), while the maximum decreases on the 
third repetition moving from € 100.00 to E 60.00. The mode 
and the median (each with a value of E 50.00) remain in
variable in the three repeats. 

From the descriptive statistics of centraI tendency and 
dispersion listed above, it is clear how the frequency distri
bution of the WTP changes from the first to the third repeat. 
Initially the data appear to be distributed almost symmetri
callyB, in that average and median are very close, € 48.27 
and E 50.00 respectively. With the second repeat, WTP 
shows a slightly asymmetrical distribution (left skewed) 
with most of the data concentrated among the higher values 
as shown by the comparison between average (E 39.64) and 
median (E 50.00). Responses to the third repetition show a 
further inclination to skewness, from the median remaining 
unchanged (E 50.00) while the sample average decreases 
further, standing at € 34.27. 

The values of the WTP assigned by the panel of forestry 
experts in the third repetition are compared in the following 
paragraph with the values of WTP assigned by the sample 
of 112 non-experts, with the aim of establishing whether or 
not the respective averages can be defined as statistically e
qual. 

5.3 Comparison of averages between the 
sample of non-expert respondents and 
the panel of forestry experts 

The origins, in statistical terms, of the two groups of re
spondents were determined in order to make the compari
son between the averages of the two samples. If it is possi
ble to demonstrate that both form part of a single sample, 

Average Standard Min. Max Mode Median 
WTP(€l deviation (€l (€l (€l (€l (€l 

48.27 32.70 1.00 100.00 50 .00 50.00 

39.64 30.70 1.00 100 .00 50 .00 50.00 

34.27 24.10 1.00 60.00 50 .00 50.00 

then they can be interchanged without compromising the e
valuation. 

To achieve this, various tests were considered from a
mong those existing in the literature, devised to verify the 
equivalence of the averages of two independent samples. 

To select a test it is necessary to make assumptions based 
on the data distribution and on the statistical variance 
(0'21,0'22) of the two populations being compared. Consider
ing that of the two samples we know hoth the aritbmetical 

dh d dd .. ~XI'X2;S"S2)' averages an t e stan ar eVlatlOns , lt can 
be hypothesised that the populations from which the two 
samples derive have normal distributions and equal vari
ances, then the test normally used will be the t-test9 with de
grees of freedom equal to the sum of the two samples sizes 
minus two (n + n - 2). In the event that the equivalence of 
the averages between the populations from which the two 
samples are derived shou1d be tested (Ho:/-lI =/J.2), it will be 
a bilateral type test, where an internaI interval of confidence 
must be calculated when the null hypothesis Ho will be ac
cepted. 

If the assumptions about the two samples (normality of 
data and equivalence of variances) are not verified, the t
test loses its power particularly when the second condition 
is not fulfilled. 

In such cases the statistical problem known as 'the 
Behrens-Fisher problem' occurs and can be solved using a 
test developed by Cochran and Snedecor (1980), which has 
a slighì4y different form to the t-test, known as t-test for 
separate variances: 

t'= 
(x[- x2 ) 

S2 S2 
---.L+~ 
n[ n2 

10, 11 

(2) 

In the first instance a test was carried out, with results 
shown in Table 8, to verify whether the two groups have e
qual or different variances (Levene test). The results ofthis 
test are given on the line 'equal variances' or ' different 
variances'. As the significance value of Levene's test was 
less than 0.05 (0.019) in this case, the hypothesis that the t
wo samples had equal variances was rejected and reference 

8 Nearly equal values of the average and the median are typical of a symmetrical distribution of data. Higher (or lower) values of the average to 
those of tne median indicate a nght skewed (or left skewed) or positive (or negative) distribution. 

9 t= (x[- X2 )-(f.1I- f.12) 

2 1 1 
Sp -+ -

n[ n2 

where 
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represems the variance associated to the two groups, Xl = sample 
average of population 1; X2 = sample average of populauon 2; ~l = 
popuration aver~ge of,group 1,; ~2= populauon average.of grçmp 2; 
S' l = sample vanance m p'opulauon 1· s'2 = sample vanance m RO
pulation L; nl = sample size for populauon 1; n2= sample size lor 
population 2. 
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Table 8 . Resu Its of the test for equivalence of averages 

Levene test fo r the 
equ ivalence of 

variances t-test for the equivalence of the averages 

t-test, and its re
sults are shown on 
the line ' equal 
variances' in Table 
8; it must be 
recorded that in 
this context the re
sults were not us
able given the re
sults of the Levene 
test on the equality 
of the variances. 

F Sig. t Df Significance 
(two-tailed) 

WTP Equal 5.675 0.019 -3.732 121 0.0003 
Variances 

Different -2 .911 11 0.0140 
Variances 

was made to the t-test values for the equivalence of aver
ages in the case of 'different variances' . 

The t-test is equal to -2.911, with a significance value of 
1.4%; the confidence interval obtained according to (3) in
dicates that HO is rejected ift>+2.22 or ift<-2.22. The con
clusion therefore is that for t=-2.911, falling outside the 
confidence interval, the Ho of the equivalence of averages 
must be rejected. 

As other tests to verify the Ho of equivalence of variances 
between two samples do exist in the literature, a cross 
analysis, apart from that of Levene, was applied to this 
work. 

Table 9 . Results of various tests to verify the equivalence of 
the variances 

Test D.F. Test value Probo 

F-test (111.1 O) 1.832 0.2922 

Siegel-Tukey 1.877 0.0605 

Bartlett 1 1.926 0.1652 

Brown-Forsythe (1 .121) 1.551 0.2153 

Levene (1 .121 ) 5.680 0.0187 

N ,=11 2; N,=11 

The values obtained are shown in Table 9 and indicate 
how Levene's test alone rejects the null hypothesis of e
quivalence between variances oftwo samples, while the F
test, Siegel-Tukey, Bartlett and Brown-Forsythe tests pro
duce diametrically opposed results. 

Given these contrasting results, it was considered oppor
tune to repeat the test on equivalence of averages, this ti me 
treating the two samples as if they had equal variances. 

The most suitable test for this kind of enquiry must be the 

S.E. of the 
Confidence 

Differences interval of the 
between the differences ditterences ('15%) 

between the 
averages averages Lower Higher 

-21.71 5.817 -33.22 -10.19 

-21.71 7.458 -38.10 -5.31 

In this instance also the Ho of equivalence of the averages 
(t= -3.732, p-value=O.0003) was rejected. 

From the initial assumption of both equal and different 
variances, the tests revealed the impracticality of the at
tempt to substitute the panel of forestry experts for the sam
pIe of non-expert respondents with the aim of directing the 
choice of a set of WTP values to be used in the dichoto
mous-choice questions of the survey. 

6. Final considerations 
The now widespread use of 'close-ended' questions to 

elicit WTP (or WTA) specified in the application of CVM 
has rendered the carrying out of a pilot survey ever more 
important, whether it is aimed at adjusting the questionnaire 
for the survey or at identifying a values interval of WTP 
from which to select the bids to be used in dichotomous
choice questions to the respondents in the enquiry. 

The extent of the statistical universe is due both to the en
vironmental resource which is the subject of the study and 
to the values (use, existence, heritage etc.) which are to be 
estimated, with resulting variation, sometimes consider
able, in the optimal sample size in relation to the pre-test 
and to the survey. 

In studies relative to environmental resources with poten
tial importance on an international, national, or regional 
level, the carrying out ofthe pre-test alone can be unwork
able in terms of time and costs. 

The impossibility of achieving a sample size sufficient to 
guarantee a minimum level of representativity therefore 
implies limitations which can challenge in different ways 
the reliability of evaluation, theoretical validity ofthe study 
and the use of results . 

The present study has sought to identify an alternative but 
equalIy val id method to the one traditionalIy folIowed to 
distinguish a series of values of WTP to use in the dichoto-

IO Co~fidence interval for (2), even in this case two-tailed, necessary in order to reject or accept the null hypothesis Ho, is calculated in the fol
lowmgway: 

if f> +{t]W] + t2W 2 ) 

W1+W2 

or t'< -(t1W] + t2W 2 ) (3) then the null hypothesis (Ho) is rejected. In the above formulae, t, and t2 represent 
W + W tne criticai values at a sig~ificance level, resp.ectively, with (nel) and (n2-1) degrees of 

l 2 freedom, while Wl and W2 represent respectively S,',ndS,' 
iii 'ii2 

11 Given that the ex.pected difference is O (that is ml-m2=O) , the numerator of the formula reported in the footnote 9 becomes thus obtaining 
the formula (2) wfiere the variances of tlìe two groups are calculated separately. 
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mous-choice questions of the questionnaire. 
The specific objective was to verify the possibility of con

ducting apre-test with a reduced number of privileged wit
nesses, able to produce results analogous to those of a suf
ficiently numerous sample of 'non-experts'. 

The hypothetical scenario presented intervention by an 
Auxiliary Antifire Programme, to be financed entirely by 
private resources, and its potential effects in reducing fire 
risk in a specific area of central-south Sicily known as the 
Nature Reserve 'Bosco Santo Pietro'. 

It was therefore decided to carry out a pilot survey in par
alleI with the normal pre-test (conducted with a sample of 
227 individuals randomly chosen), which would make use 
of a group of opinion leaders, represented by 15 technical 
forestry experts working in Sicily and thus used to con
fronting the problems of preventing and protecting wood
land from fires. 

Statistical processing was carried out on the data obtained 
with the object of verifying the hypotheses of equivalence 
of averages between the two samples, cleared both of 
replies classified as 'protest zero' and of outliers in the case 
of the non-expert respondent sample. 

The statistical tests used led to the rejection ofthe null hy
pothesis of statistical equivalence of the respective sample 
averages, suggesting therefore that any eventual successive 
extended enquiry should be based on a large sample using 
a closed-question questionnaire, using data from the non
expert respondent sample, for which considerably greater 
financial means and time were required than for the group 
of privileged witnesses. 
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