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Alternative Methodologies for Social Assessment
of Environmental Projects

The main objective of this contribution is to propose different methodologies in order to find

and compare new solutions for evaluating social projects. We have chosen two approaches:

hedonic price and contingent valuation. These procedures can be presented in a quantitative

and/or qualitative form. We emphasize the social assessment in terms of benefits of the related

environmental projects.

1.  Conceptual Framework

T
he objective of social assessment is to judge on the convenience of executing a particular
social project instead of others. Social assessment is based on a cost-benefit comparison
that truly belongs to the project; in fact, the target community decides which projects bring

welfare to them. Therefore, costs and benefits, from a social point of view, should be clearly
identified.

In general, the project's costs are well known, because the project design is made by skilled
people. The prices used at the design level correspond to market prices; their correction in terms
of social prices (shadow prices) must be considered. The social price represents the economic
value of the best alternative given the resources.

The social benefits are those that allow undertaking a project. In order to identify them, we
should first identify the different groups that will benefit from the project. After that, we value the
benefits from each group in monetary terms. If the benefits do not have a market price, then the
most suitable method for its assessments should be implemented.

As the benefits are a measure of social welfare, a methodology of maximization the consu-
mers' utility is proposed. Environmental projects are difficult to evaluate since they are not traded
in markets (non-market goods). Then, the methodology requires a special treatment. An econo-
metric analysis can be implemented for each methodology. Alternative methodologies are the
hedonic price and the contingent valuation; we will illustrate the economic and econometric
methods in order to obtain comparable outputs.

2.  Method of Hedonic Price

One way of obtaining the benefits of an economic valuation is to use the property prices as
a function of their different characteristics and attributes which, in theory, represent all the direct
benefits of households modified by the implementation of the project. The price variation of the
property associated with the variation of the attribute of the project is considered as a measure of
benefits.

Its advantage lies in the fact that we need just one step to obtain the expected values for
benefits without having to analyse each type of benefits separately.
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To apply this method, it is important to establish a sample of properties inside and outside the
project zones and to take into consideration all the attributes of the place (type of land, property
characteristics, local services, etc. ).

Concerning the price of the property, we can consult the owner directly by means of a questi-
onnaire and then verify by a specialized expert. Another way is to use the tax evaluation of pro-
perties.

2.1. Economic Model

The theoretical model of the function of hedonic price was developed by [Rosen S. (1974)]. This
model identifies the price relation of differentiated or heterogeneous goods using the objective
evaluation of attributes, resulting from the equilibrium of supply and demand for each of these
attributes. Moreover, [Brown and Rosen H. (1982)] and then [Palmquist (1984)] affirm that the
goods may be described as an ensemble of attributes or characteristics, which are not traded ex-
plicitly in the markets. However, the implicit prices of these attributes may be revealed by hedonic
regressions.

In this theoretical framework, the formation of hedonic price models indicates that in the mar-
ket of supply and demand of goods i at price Pi, there exits an ensemble of attributes ( , . . . , )1 M , na-
med Z Z Zi iM� 1 , . . . , . The function of attributes prices P Z P Z Zi iM( ) ( , . . . , )� 1 is obtained by equating
the demand quantities Q Z Q Z Zd d

i iM( ) ( , . . . , )� 1 with the supply quantities Q Z Q Z Zs s
i iM( ) ( , . . . , )� 1

for all attributes.
The optimal set that the consumer obtains by maximising its utility depends on the goods and

their attributes Q Z Q Z Zi iM( ) ( , . . . , )� 1 and other types of goods x, subject to the constraint that
total expenditure does not exceed his income y:

max , ( )

( ) ( ) ,

; ( )
( )

x Q Z

x

u x Q Z

xP Q Z P Z y

G G

� �

=
>
?

@?
0 0

such that
(1)

where xPx is the total expenditure on other goods x, and Q Z( ) is the quantity of heterogeneous
goods. The quantity Q Z( ) offered on the market assumes that producers maximise their profitsI in
the following way:

max ( ) ( ) ( )I � �Q Z P Z cQ Z , (2)

where cQ Z( ) is the total cost of production of Z quantities of attributes for the quantities Q Z( ) of
heterogeneous goods. The marginal cost of an attribute thus becomes:

J
J

� �
cQ Z

Z
CM m M

m

Z m

( )
; ,...,1 . (3)

Given the fact that the demand and supply depend on the hedonic price function P Z( ), we
might have a situation in which the demand and supply quantities lead to an efficient price or
equilibrium at Q Z Q Zd s( ) ( )� . This situation can only occur if the differential formula defining P Z( )
is not linear. The equilibrium condition is given by the marginal price of the attribute or the
marginal willingness to pay for this:

J
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. (4)
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Graphically, in Figure 1, we assume a demand function for households ;( , , )Z u ym , which
measures the willingness to pay for the different alternatives of attributes, as well as a supply
function of producers for the goods i, � I( , )Zm . The equilibrium occurs when supply equals
demand and the hedonic price function P Z( ) represents the ensemble of all these equations. On
the graph, the equilibrium gives us the quantities zm

1 and zm
2 for two different households at

different prices which are accepted by producers and consumers.
In Figure 2, the marginal price associated with a certain attribute Zm must be in equilibrium

with the marginal willingness to pay for this attribute. These equilibriums give the implicit price
function PZ m

, which indicates the required expenditure to acquire the goods i following an
increase in the quality of attributes.

The hedonic function can also include an environmental variable which represents different
qualities of the environmental phenomenon related to the project. The objective is to measure
the effect that the environmental variable will have on the property value which is equivalent to
the project benefit for each household.

According to [Rosen (1974)], there is no reason to assume a linear specification of the hedonic
function. This would only be possible if the goods could be totally or partially linked to their attri-
butes. Moreover, this linear hypothesis is not possible from the economic point of view, as it gives
constant marginal prices whatever the attribute level.

2.2. Econometric Model

Because of the problem of linear parameters in the hedonic function, a transformation propo-
sed by [Box and Cox (1964)] allows normalization of the error distribution and obtaining non-line-
ar regressions estimated by the method of maximum likelihood.

As it is difficult to impose a functional form a priori, a generalized linear model presented below,
which includes all functional forms of interest, that is to say linear, logarithmic, semi-logarithmic,
trans-logarithmic, etc., can be used:

P Z Z Zi k ik kh ki hi i

h

m

k

m

k

( ) ( ) ( ) ( ); � � �� � ( 1� � � �
���

��0

11

1

21

m

� . (5)
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Figure 1. Relation between the hedonic price function P(Z)
and the equilibrium of attributes

Figure 2. The implicit price function ( )PZ m



This equation is known as the Box-Cox quadratic functional form, which includes a stochastic
error term 1 i having a normal distribution. Pi 	 0 is the price of the goods in question (explained
variable) of the ith observation. Zki is the value of the kth attribute (explicative variable, either
continuous or binary) of the ith observation. This type of attribute represents also a quality of the
environment.

We let ( (kh hk� for simplification. Pi
( ); and Z ki

( )� are Box-Cox transformations used in the model:
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To simplify the derivation of other functional forms, we can rewrite formula (5), if; � 0 and � � 0:
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As the transformations are continuous functions around ; � 0 and � � 0, the limit for the case
; � 0 and � � 0, when ; " 0 and � " 0 is respectively ln Pi and ln Zki. Formula (5) can thus be
written in the translog form proposed by [Christensen, Jorgenson and Lau (1973)]:

ln ln ln lnP Z Z Zi k ki kh ki hi i

h

m

k

m
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1

2
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Other functional forms, to which formula (8) leads, are:

i) if ; �� � 1, the quadratic form. If we impose ( kh � 0 for all k, h we obtain the linear form.
ii) if ; � 2 and � � 1, the quadratic form of the generalized square root. If the �’s are equal to

zero, then we obtain the quadratic form of the square root [Diewert (1974)].
iii) if ; � 1and � � 0 5. , the generalised Leontief [Diewert (1971)]. If the �’s are equal to zero,

we then obtain the linear form of the generalised Leontief.
iv) if ; � 0, � � 1and ( kh � 0, the semi-logarithmic functional form [Gillingham (1975)], [Palm-

quist (1979)] and [Thibodeau (1995)].

For a more advanced study of the estimation of parameters ; and � see [Halvorsen and
Pollakowski (1981)].

The last specification with ; � 0 and � � 1 is used widely because the semi-logarithmic
function allows variation (rate of variation) of the implicit value (hedonic) of a particular attribute
with others attributes identified in the model. This semi-logarithmic specification is:

ln , ~ ( , )P Z Ni k ki i

k

m
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�

�� � 1 1 �0

1

20 . (9)

The maximum likelihood method is used for estimation. Under the normality hypothesis for
the probability density function of the transformed explained variable formula (5) becomes:
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If we are interested in the probability density of the non-transformed explained variable, it
becomes:

f P f P J Pi i i( ) ( ; )( )( )� ; ; (11)

with J Pi( ; ); being the transformation Jacobian, which is equal to Pi
( );�1 .

By definition, the likelihood function, including a sample of n observations of the non-transfor-
med explained variable Pi, is the product of the density functions of all observations. By maximi-
zing this function we obtain estimations of the �� s parameters. Using an appropriate redefinition
of the variables, formula (9) may be written in a matrix form as follows:

P X( ); � 1� � � , (12)

where P ( ); is the column vector of explained variables, X is the matrix of the transformed explicative
variables Z ik

( )� and Z Zik ih

( ) ( )� � , which also includes the constant term (first column of matrix X is equal
to 1), � is the column vector of model parameters, and 1 is the random perturbations vector.

The estimation procedure must choose the best-fit data. The maximum likelihood estimation
is given by the following likelihood function:

L P X f P Pi i

i

n

( ) ( ), , , | ,( ) ( ) ( ); � � � ; ; ;2 1

1

� �

�
. (13)

and its monotonous transformation (logarithmic):
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( ) ( )( ) ( )

L
n n P X P X

� � � �
� � � � �

� �
2

2
2 2

12

2
I �

� �

�
;

; ;

) ln Pi

i

n

�
�

1

. (14)

By maximizing formula (14) we obtain estimates for�, �, ;and� 2 which are BAN (Best Asympto-
tic Normal). If we attribute a value to parameters; and �, we get the least square problem. Therefo-
re, the parameter� is estimated by ordinary least squares. That is to say, the maximum likelihood of
�’s is the least square estimation for the explained variable P ( ); . The estimation of� 2 is thus given by:

�

( � )

�
1

2

2

1� �
� i

i

n

n
. (15)

2.3. The Evaluation of Benefits

The properties presented above can be also used in a hedonic regression, which includes the
environmental quality (E) as an important characteristic to evaluate benefits from a project. The
semi-log specification is:

ln , ~ ( , )P E Z Ni i i i� � � �� � ' 1 1 �0 1
20 , (16)

where
ln Pi � natural logarithm of the property value i,
E � vector which measure the characteristics of the environmental phenomenon,
� 0 � regression constant,
�1 � coefficient of variable E,
Z i � vector of attributes of property i,
' � vector of coefficients for the attributes of property i.
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This functional form shows that the change of value associated with the environmental phe-
nomenon is constant in percentage and approximately equal to�1. This parameter is estimated by
ordinary least squares as well as all the parameters of the regression. The final selection of the mo-
del includes only the variables, which are statistically significant.

Then, the environmental variable could or could not be significant in the model. If it is signifi-
cant we can carry out the methodology, otherwise a new specification of the variable should be
proposed (ordinal, categorical, etc) in terms of the responses given by the interviewers.

The objective of a project is to improve well-being due to environmental conditions. Thus, the
important point is to calculate the difference in the environmental condition with regard to the si-
tuation with or without the project. A key assumption could be that the situation may stay as it is
or be improved, no considerations given to works, which aggravate the situation. The mathemati-
cal expression is given below:

4E Minimum E Ewith project without project� �{ };0 . (17)

The next step is to calculate the expected benefits in terms of the difference in property values
with and without the project. Thus, each variation of the environmental conditions affects the
property price. The exact formula is as follows:

4P

P

E P E E P E

E P E
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�
�( | ) ( | )

( | )
, (18)

where the price follows a lognormal distribution, then its expected value:
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Replacing (19) into (18), we get:
4 4P

P
e E� ��( )��1 1, (20)

where
4P � estimated increase value of the property (benefit with project),
P � average price of the property,
4P / P � estimated change in percentage of the expected value of the property,
�1 � coefficient of variable E,
4E � the difference between the final value (with project) and the initial value (without project)

of the environmental conditions.

Finally, from formula (20) we can obtain different variations of the value of the property from
different levels of the environmental conditions. The benefit for the project in the best situation of
well-being is when 4E reaches its minimum, that is to say when the environmental phenomenon
is avoided by the public project.

3.  Method of Contingent Valuation

This method uses a systematic process of interviews of households in order to obtain an esti-
mation of their highest willingness to pay (WTP) for the environmental project in a simulated mar-
ket. This value corresponds in hypothetical conditions or contingent to the benefits of a change in
the environmental service.
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3.1. Economic Model

In the theoretical framework, the optimal set that the household obtains by maximizing its uti-
lity u x q( , )depends on the vector of private goods x (at market prices px) and the vector of public or
environmental goods q (non-market prices), subject to the constraint that the total expenditure
does not exceed its income y. The utility corresponding to this optimal consumption is called the
indirect utility function V:

V p q y
u x q

x p y
x

x

x

( , , )
max ( , )

.
�

� �

=
>
?

@?

G 0

such that
(21)

The utility function u x q( , ) is continuous, non-decreasing and strictly quasi-concave in x. The
households choose x freely but the quasi-concavity of the utility function in q is not assumed be-
cause the perception of q by individuals lies in the empirical domain.

The dual problem is when the expenditure function m is minimized:

m p q u
x p

u x q u
x

x
x

( , , )
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( , ) .
�

�

G

=
>
?

@?
G 0

such that
(22)

The method of contingent valuation may be used to evaluate the change of utility in terms of
m and V. There are two equivalent ways of describing measures of economic well-being:

� using the compensated variation (CV ) and the equivalent variation (EV),
� using the willingness to pay (WTP) and the willingness to accept (WTA).

Table 1 shows the relations between these measures of well-being and the variation in utility. It
is either positive ( )4u 	 0 or negative ( )4u & 0 , under the hypothesis of uncertainty.

Table 1

Relation between the different measures of well-being

CV EV

4u 	 0 WTP WTA

4u & 0 WTA WTP

If 4u 	 0, CV measures the maximum WTP of the individual to benefit from the change of utility.
As for EV, this measures the minimum individual’s WTA to refuse the change.

If 4u & 0, CV measures the minimum WTA of the individual for a degradation. As for EV, it
measures the maximum individual’s WTP to avoid it.

3.2. Measuring Well-Being Related to Quantity Variations

[Ma �ler (1974)] and [Braden and Kolstad (1991)] have proposed compensated and equivalent
measures of the value of public or environmental goods with respect to variations in q, assuming
that the prices and available income remain constant. We are interested in measures of well-being
related to variations in q. Let q* be the quantity vector of public or environmental goods, with all
values greater than or equal to q, and where at least one inequality is strictly greater :
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V p q y CV V p q y( , , ) ( , , )* � � , (23)

V p q y V p q y EV( , , ) ( , , )* � � (24)

with q q* 	 seen as positive improvement. Then J J 	V qi/ 0, so CV 	 0 (or WTP 	 0) and EV 	 0 (or
WTA 	 0).

Given the existence of duality, we are able to measure the compensated and equivalent
variations in terms of the expenditure function m which is assumed decreasing in q. Let be u*

greater that the initial individual utility u:

CV q q m p q u m p q u( , ) ( , , ) ( , , )* *� � , (25)

EV q q m p q u m p q u( , ) ( , , ) ( , , )* * * *� � . (26)

Figure 3 shows the effects of a change of quantity from q to q*. For simplicity, we assume that
the price p is constant, which implies that the expenditure function m p q u( , , ) is equal to
m p q u( , , )* * and also points out the minimum expenditure required to reach u and u* respectively.
The choice of consumer begins in A and after the improvement in the public goods it is situated in
B. If the income of the consumer had to be reduced by a sum equal to the distance BD, his well-
being would not be less than it was previously as it would still be situated in u. This distance BD
corresponds to the CV, which represents the amount to pay in order to stay on the indifference
curve following the quantity change. On the other hand, the consumer may receive the sum
equal to the distance AC which would make him indifferent to an improvement in the public
goods as it would allow him to place himself at the utility level u*. This distance corresponds to the
EV, which represents the amount to be accepted to reach the final indifference curve but rejecting
a quantity improvement.

The goods q being non-market valuated, it is not possible to observe their demand. The objec-
tive is to evaluate indirectly to what extent a change in q can influence the individual’s well-being.
This well-being change can be estimated by observing the change in consumption of private
goods. For example, q would be the quality of water in a river (latent variable) and x would be the
fact of going and bathing in this river (observable variable).
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Figure 3. Representation of the CV and EV of quantity variations



In effect, the hypothesis of «weak complementarity» may reconstitute the variation of the con-
sumer surplus when q varies starting from the prices of private goods x. This way of valuing public
goods is perfectly linked to the method of transportation costs and it may be applied to the me-
thod of contingent valuation using the referendum analysis. Actually, certain public goods in
question and some special private goods are consumed together, so that, when private goods is
not consumed the effective demand for the public goods is zero.

Given that the derivative of the expenditure function with respect to the price of private goods
x is the function of the compensated demand, the preceding equations can be expressed in the
form of integrals of the compensated functions of demand of the goods x, which are observable
in the market and which are a weak complement of q. pi is the price of goods xi and ~pi is called the
choke price (the price which annuls the consumption of xi whatever the level of q). Then, the price
vector ~p represents the prices for which the consumption of private goods is zero. Formula (25)
can then be formulated as follows:

CV q q x p q u dp x p q u dpi
h

p

p

i
h

p

p

( , ) ( , , ) ( , , )* *
~ ~

� � �� � �  . (27)

This expression may be rewritten as:

CV q q m p q u dp m p q u dpp
p

p

p
p

p

( , ) ( , , ) ( , , )* *
~ ~

� � �� � �  , (28)

then
CV q q m p q u m p q u m p q u m p q u( , ) (~, , ) ( , , ) (~, , ) ( , , )* * * [ ]� � � � . (29)

Given that at the price level ~p , the individual does not consume the private goods x, which is
considered as complementary to goods q, and which is related to an improvement from q to q*, so
the minimum expenditure function remains unchanged, that is to say, m p q u m p q u(~ , , ) (~ , , )* � .
This is the condition of weak complementarity, which effects equation (25).

Given this condition, formula (28) implies that the change in the individual’s well-being is given
by the difference in area between the curve of compensated demand and the choke price axis.

The hypothesis of weak complementarity is represented graphically in Figure 4 which shows
two hicksian demands (compensated) for the goods i, which are weak complements of the public
goods q. The demands differ in q but not in u. For simplicity, let us suppose that the price p is con-
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Figure 4. Weak complementarity



stant at p. The weak complementarity says that the expenditure level, reaching the utility level, is
independent of the consumption of public goods q, if the private goods i is not consumed. With
the weak complementarity m p q u m p q ui i(~ , , ) (~ , , )* � , the CV is defined as the area between the two
compensated demand curves and p. If the reference utility level establishes itself at u* then the
area represents the EV.

3.3. Econometric Model

The econometric treatment depends on the format chosen for the questionnaire. In the
literature, two types of format are proposed: the open and the closed questionnaires.

The open format is more simple to produce but it is little used in practice as it is more difficult to
analyse due to the presence of numerous zero values as well as problems of justification of given
answers.

The closed format, introduced by [Bishop and Herberlein (1979)], has been used by several
researchers [Cameron (1988)], [Hanemann (1984)], [Cooper, Loomis et al. (1992)] and was latter
supported by the [NOAA Panel (1993)]. It proposes a unique value (price) and asks the household
to either accept or refuse it. The closed format eliminates biased answers but it does not allow
obtaining a monetary value of the WTP. Then the binary answers (YES-NO) of the acceptation of
the project are necessary to model, using econometrics techniques to estimate values of WTP.

At least three stages should be included in a closed questionnaire. First, it must incorporate
a scenario of an environmental or public policy for which the household must give his preferences
linked to the monetary value. Then, it must contain a mechanism (referendum), which will allow
the household to give his choice. Finally, it must contain a section, which gathers information on
the socio-economic characteristics of the household and on his attitudes with respect to the
goods in question.

Certain dichotomous models may be applied to estimate the probability of observing the
explained variable WTP. Discrete choice models as logit and probit are generally used. In these
models, the explained variable is a dichotomous variable. The probability of observing its value
also depends on diverse explicative variables.

3.3.1. The Logit Distribution Function

The logit model uses the cumulative distribution function of a logistic random variable, which
can be linearized by a logarithmic transformation. Let us assume that for a household i, the proba-
bility I i of giving a positive WTP value (y = 1) is a vector function of explicative variables xi:
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x
i i
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The probability of giving a zero response (y = 0) is thus equal to:

P y
x

i

i

( )
exp( )

� � � �
� �

0 1
1

1
I

�
. (31)

The logarithm of the relation between these two complementary probabilities is called the
odds ratio and is expressed as follows:

ln ( )
I

I
� �i

i

i ix F x
1

1

�



�
�

�

�
� � � � �� . (32)
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Finally, the cumulative distribution function of probabilities is the following:

F x
x

x

x
i

i

i

i

( )
exp( )

exp( )

exp( )
� �

� � �
�

�

� �
�

�

�

�
1

1 1
. (33)

3.3.2. The Probit Distribution Function

The probit or normit model uses the cumulative distribution function of a normal random va-
riable. Let y i

* be a non-observable latent variable, such that:

y xi i i
* � � �� 1 , (34)

where 1 i are independent and identically distributed random normal perturbations. Let the di-
chotomous variable yi:

y
y

y
i

i

i

�
	

�

=
>
@

1 0

0 0

if

if

*

*
. (35)

Thus,
E y P y P y P x F xi i i i i i( ) ( ) ( ) ( ) ( )*� � � � 	 � 	 � � � �1 0I 1 � � ,

where F( )� is the cumulative distribution function of a normal probability distribution.

Concerning the dichotomous choice, the logit and probit models are very similar, and they di-
verge only in the tails. But, the interpretation of the � coefficients is not the same. [Amemiya
(1985)] gives an adjustment of �� s: � �logit probit� 16. , the constant term being included in the para-
meter vector �.

3.3.3. The Closed Question and its Model

The basic model was elaborated by [Hanemann (1984)] and [Cameron (1988)]. In their model,
they postulate theoretical formulations of the contingent valuation method, which allows ana-
lysis of the evolution of the well-being of individuals.

In this way, answers to closed questions are generally treated and modelled in the framework
of random utility models (RUM). The models were developed to answer specifically the more pre-
cise needs of contingent valuation. It is necessary to distinguish the economic point of view,
which requires that the questionnaire answers give coherent solutions to the problem of utility
maximization from the purely statistical aspect. The conceptual framework of RUM is briefly pre-
sented below:

The answers obtained by closed questions are discrete dependent variables. For a model
with just one closed question (YES-NO), we may specify the probability of accepting or buying the
public goods in the contingent (hypothetical) market for a proposed amount A in the following
way:

P response YES P V q p y A s V q p y s( ) ( , , , , ) ( , , , , ){ }*� � � G1 1 , (36)

where
V � indirect utility function derived from the problem of maximizing the utility of the house-

hold,
q* � improved qualitative attribute of the environmental or public goods (a situation with pro-

ject),
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p � price of private goods,
y � household income,
A � amount of WTP proposed to the household in the contingent market,
s � socio-economic characteristics of the household,
1 � stochastic perturbation term which imposes the RUM due to households preferences

which are not observable.

In the framework of the utility maximization, the households respond YES if the utility that it
obtains from a qualitative improvement q* and from its available income y A� , exceeds the initial
utility situation. The proposed amount A, constitutes the measure of the compensated variation
CV of the willingness to pay which satisfies the following formula:

V q p y CV s V q p y s( , , , , ) ( , , , , )* � �1 1 , (37)

where CV CV q q p y s� ( , , , , , )* 1 is the maximum WTP for a qualitative improvement q q* 	 . The for-
mula can be verified if the person answers YES when the proposed price is less than its WTP, and NO

otherwise. The model formula may be reformulated to:

P response YES P CV q q p y s A( ) ( , , , , , ){ }*� � G1 . (38)

In RUM the CV is a random variable. In effect, even though the household knows his WTP, the
researcher cannot observe it directly and must consequently treat it as a random variable. Let FCV

and fCV be the cumulative and density functions of CV whose parameters can be estimated from
the contingent valuation questionnaire. Then, the preceding function becomes:

P response YES P CV A F ACV( ) ( ){ }� � G � �1 . (39)

The presented equations constitute both an economic and a statistical model. There are two
ways of formulating this expression:

� According to the approach suggested by [Cameron (1988)], which consists in specifying di-
rectly a particular form for the cumulative distribution function of WTP. Let E CV( ) � 9, V CV( ) � � 2 ,
and F( )� be the cumulative distribution function of the standardized random variable z CV� �( )/9 �.
We then obtain:

P response YES F A F
A

CV( ) ( )� � � � �
�


�
�

�
�
�1 1

9

�
. (40)

If F( ) ( )� � �! , the normal distribution function, we obtain a probit model:

P response YES
A A

( )� � �
�


�
�

�
�
� �

�

�
�

�
�
�1 ! !

9

�

9

�
. (41)

If F e x( ) ( )� � � � �1 1, the logistic distribution function, we obtain a logit model:

P response YES

e
A

( ) ;� �

�

�
�


�
�

�
�
�

1

1

3
9

;

;
�

I
. (42)
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� According to the approach suggested by [Hanemann (1984)], which firstly involves specifi-
cation of an indirect utility functionV d y s( , , , )1 and a distribution function for1, and then construc-
ting the distribution function for FCV using these particular functions. The formulation of the model
implies that the utility function of the household is:

u u d y s1 1K �( , , ) if its answer is YES, and therefore d � 1, or,
u u d y s0 0K �( , , ) if its answer is NO, and therefore d � 0,

where u1 and u0 are random variables with a parametric probability distribution V d y s( , , )� 1 and
V d y s( , , )� 0 respectively, which depend on the observable characteristics of the household. These
utility functions may be represented as follows:

u d y s V d y s d i i dd d( , , ) ( , , ) ; , ; . . .� � �1 11 0 (43)

If the household agrees to pay a sum A for the project, we can deduce that:

V d y A s V d y s

V d y A s V d y

( , , ) ( , , )

( , , ) ( , ,

� � � 	 � �

� � � �

1 0

1 0

1 01 1

s

V

)

4
� ������ 	����� ��		 �1 1

<
0 1

. (44)

In this conceptual framework, the household’s answer (YES or NO) constitutes a random varia-
ble for the researcher. Consequently, the probability of an affirmative answer corresponds to:

P response YES P V F V( ) ( ){ }� � 	 �4 4< < . (45)

We may verify from (39) and (45) that:

P response YES F A F VCV( ) ( ) ( )� � � �1 < 4 . (46)

Assuming a functional form for V and a probability distribution for <, we obtain a model, which
explains the decision of the household.

In a simplified model, if V is linear with respect to the income of the household questioned
( , , )V y dd d� � �% � 1 0 , the utility variation induced by the acceptance of the project is:

V V y A y1 0 1 0� � � � � �[ ( ) [ ]% � % � ;

4 4V A� �% � . (47)

It is interesting to notice that � is positive, given that the expected value for the indirect utility
V increases with the income. This implies that the higher the value of A, the less is the probability
that a household will answer YES. Moreover, this model only allows estimation of the difference
% %1 0� , and not each parameter separately.

In this approximation, 4% is the change of utility of an improvement of the quality of public
goods; for simplicity we will call 4% %� , while � is the marginal utility of income ( / )% � . The
payment, which would leave the household indifferent ( )4V � 0 , is equal to the utility change
divided by the marginal utility of income ( / )% � .

If F< is a logistic cumulative function, then by equation (46), the linear specification in 4V , be-
comes:

P response YES

e
e eA V

( )
( )

� �

�

�
�

�
��


�
�

�
�
�

� � �

1

1

1

1

1

19

;

L% �4 A )
. (48)
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This is a logit model identical to (42) with %
9
;

� and �
;

�
1

. We infer that:

E CV( ) � �9
%
�

. (49)

In this case, as <has a variance of
I 2

3
:

V CV
V

( )
( )

� � ��
<

�
; I2

2

2 2

3
. (50)

On the other hand, we also have the log-logistic function used by [Bishop and Heberlein
(1979)] in the RUM model. This model uses a logistic distribution for < , and consequently V and CV

follow a log-logistic distribution. It has been shown that this model is coherent with economic
theory:

P response YES

e
e eA V

( )
( ) (

� �

�

�
�

�
��


�
�

�
�
�

� � �

1

1

1

1

1

19

;

% �4 ln )A
. (51)

Like formula (48), it is a logit model but now with a probability of an answer that depends on
ln A insted of A. Using its properties, we deduce that:

E CV e e e( )
sin

,� � &



�
�

�

�
��




�
�

�

�
��




�
�

�

�
��

%
�

<
�

%
�

I
�

I
�( )

0
1

�
& 1 (52)

and

V CV e( )
sin sin

� �



�

�
�
�

�

�

�
�
�

)

*

+
+
+

,

-

/2

2
2

2

%
�

I
�

I
�

I
�

I
�( ) ( )

/
/

& &, 0
1

1
�

. (53)

The simplified logit model has the advantage of being solved analytically. This type of model
uses as error terms a Gumbel logistic distribution, which gives a very simple covariance structure.
On the other hand, the probit model assumes normally distributed error terms which, in theory,
may accept a variety of error structures (variance-covariance matrix) and so their estimation can
be difficult, it is necessary to use simulations.

3.3.4. The Well-Being Evaluation

We are interested in two statistics as measures of the monetary value of non-market goods:

� The mean of the estimated distribution of WTP, CV+. By using integration by parts, it is pos-
sible to show that the expected value of a random variable may be calculated using the cumula-
tive distribution function in the following manner:

CV F A dA F A dACV CV
�

#

�#
� � �  ( )( ) ( )1

0

0

. (54)

If the probability distribution does not allow negative values for CV, the expected value would
then be given by the first term of formula (54), CV �. To ensure that this condition is satisfied, it is ne-
cessary to check that the probability that the individuals answers YES when A � 0 is equal to 1 in
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the functional form adopted by 1� F ACV ( ). This condition is satisfied when 1� F ACV ( ) is given by
a logit function which includes the logarithm of A as in formula (51). On the other hand, this condi-
tion will not be satisfied for the linear logit model with respect to A as in formula (48) or for the case
of the logit model which uses a logarithmic utility function.

� The median CV*, which is defined as follows:

1 0 5� �F CVcv ( *) . . (55)

The median may be found directly from the empirical probability function. It is the amount, which
corresponds to 50% of the probability of answer YES; it is well-known only for the logit and probit
models. The median corresponds to the point where the standardized variable is equal to zero.

We notice that the stochastic specification of RUM models may have substantial economic im-
plications as different probability distributions have totally different effects on the relation bet-
ween the mean and the median. Only the linear case impliesCV CV� � * ; in all other cases, we have
CV CV� � * .

Table 2 shows the calculation of different estimators of the variation of well-being. In all cases,
we assume that the probability of obtaining a positive answer follows a logistic probability
distribution. What distinguishes the estimators is different functional forms of 4V . All the models
are worked out in order to have the coefficient A positive.

Table 2

Estimators of the variation in well-being

4V

Mean
CV�

Median
CV *

 positives values
CV�

% �� A �

�
%

�

�

�
%

�

ln( )
�

�1� e%

�

% �� �



�
��

�

�
��ln 1

A

y
y e1� �




�
�
�

�

�
�
�

�

�

� sin( / � )

%

� I

� I �
y e1�




�
�
�

�

�
�
�

� �

�

%

�
No analytical solution

% �� lnA
e

�

�

� sin( / � )

%

� I

� I �
� e

�

�

%

� e

�

�

� sin( / � )

%

� I

� I �
�

To decide which measure is the most appropriate, we must take into account both statistical
and economic criteria. For example, the mean is more sensitive to the distribution form than
median, especially for extreme values, which can affect the third and fourth moments (skewness
and kurtosis). Most RUM with non-negative preferences lead to very asymmetric distributions of
WTP, it is often recommended to use the median because of its robustness.

Some important aspects to be considered by the researcher in the definition of the CV:

� Censure: it is necessary to take into account the fact that 0 & &CV y .
� Truncation: CV ymax %& , relevant percentage of income y, proposed by researcher.

Estimation subject to constraint and Bayesian estimation (where we introduce a priori
information about the maximum at the moment of estimation of the model rather than at the
moment of calculations of measures of well-being), use similar approaches.
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3.3.5. The Estimation Method

If we use the referendum format in the questionnaire, it requires an econometric model, which
allows estimation of the highest WTP of an interviewed person, given the YES and NO answers
and the offered prices. For single-bounded estimation, the model is described by [Hanemann
(1984) and (1989)]. For double-bounded estimation, the model is described by [Hanemann et al.
(1991)].

The answers may be coded by 1 for affirmative answers, and by 0 for negative ones. Moreover,
to facilitate the understanding, we assume that the only pertinent socio-economic variable is the
income of the family group, y, while normally other variables are included such as the size of the
family, the level of education, etc.

The initial selection of variables to be included must be made based on focus group results
(sampling) for which open questions are generally used in order to establish the range of the pri-
ces and the important variables, which could influence them.

The final version of the questionnaire with twice proposed price questions is called double-

bounded. This version, suggested by [Haneman et al. (1991)], follows the initial question with a se-
cond question to which the interviewee answers with YES or NO. A third proposed price does not
add relevant inference to the estimation.

Let be A the amount proposed in the first question, then the following amount depends on
the answer to the first question: if the interviewee answered NO to A, the second offer is then less
( )A A� & , while in the contrary case YES, the second offer is higher ( )A A� 	 . Consequently, there
are four possible answer sequences:

� two YES answers,
� two NO answers,
� one YES followed by one NO answer,
� one NO followed by one YES answer.

With the structure of P response YES F AWTP( ) ( )� � �1 for a given distribution of WTP equal to
F AWTP ( ), the answer probabilities are thus:

P P A A P A WTP A WTP P A WTP FYY YES YES� � � � � � � �� � �
, ( , ) [ ] [ ]and 1 WTP A( )� ; (56)

P P A A P A WTP A F A F AYN YES NO WTP WTP� � � � � �� � �
, ( , ) [ ] ( ) ( ); (57)

P P A A P A WTP A F A F ANY NO YES WTP WTP� � G G � �� � �
, ( , ) [ ] ( ) ( ); (58)

P P A A P A WTP A WTP F ANN NO NO WTP� � G G �� � �
, ( , ) [ ] ( )and . (59)

From here, the log-likelihood function for the double-bounded method may be written:

log log log log log[ , , ,L D P D P D P D PYY i YY YN i YN NY i NY NN i� � � � , ]NN

i

N

�
�

1

, (60)

where DYY, DYN, DNY, DNN are dummy variables, which are equal to 1 when the answers take on respe-
ctive values for the four possible sequences YY, YN, NY, NN; and equal to 0 otherwise. For example,
if the interviewee responds YES to the first price option to accept the project and in the following
question responds NO to the second price option (higher than the first price option), then DYN is
equal to 1, while DNY, DYY and DNN are equal to 0.
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The estimation for all observations is done by maximum likelihood (ML), which allows estima-
ting the unknown parameters. The double-bounded version, using a logit model, performs high
precision of the variance-covariance matrix of coefficients [Hanemann et al. (1991)], thus produ-
cing narrow confidence intervals for the median estimates of the WTP.

The double-bounded version is more efficient than the single-bounded one (only one price pro-
posed) as the amount A+ in the double-bounded version is much nearer to the median and allows
lowering the estimation of the median of WTP.

In empirical applications it is usual to use the logistic distribution to define the FWTP func-
tion. By inserting specification of (48) in (56), (57), (58) and (59) and consequently the latter in for-
mula (60), we obtain an expression for LogL, parametric in % and �. To solve for the maximum of
LogL, it is necessary to use non-linear optimisation programs, which allow finding the second
derivative matrix, whose inverse is the variance-covariance matrix of coefficients.

In accordance with the basics of the RUM, we can determine the maximum WTP that is obtai-
ned from formula (60). We thus find the value of WTP for which the probability of obtaining a posi-
tive answer is 50% (the median value). In this way, by using the logistic model with the linear spe-
cification for 4V , we obtain the highest WTP:

WTP



�
�

�

%

�
. (61)

If it concerns the general model specification with explicative variables x, the individual WTP is
given by:

WTP

x

i

k ik

k

K



� �

� �

�

%

�
1 , (62)

and if we consider an average individual, the highest WTP is given by:

WTP

xk k

k

K




� �
� �

�

%

�
1 . (63)

The estimation process also allows obtaining the variance-covariance matrix of estimators �%
and ��, from which we may obtain an estimation of the variance of the estimated WTP by using
either the Taylor development formula or the Monte Carlo simulations.

Given the estimated coefficients by ML, a hypothesis test is used on the inclusion of explicative
variables in the model, such as, Wald, likelihood ratio, Rao score tests. Concerning the measure of
fit adjustment, the pseudo-R2 is widely used in this kind of models.

4. Recommendations

The interest is to choose the best method to compute the benefit of an environmental or pub-
lic project in order to avoid a double accounting.

The choice between alternatives (hedonic or contingent) depends on the type of questionnai-
res and the significance of the environmental variable in the model.
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The type of hedonic questionnaire is non-experimental and is applied to properties with land
only, whereas the contingent valuation questionnaire is of experimental type and uses the
opinion of a household in terms of preferences and attitudes to the public project.

These two methods use different sources of information, which directly affect the household
well-being. Hedonic methods inquire the characteristics and attributes of properties with land. As
to contingent studies, they inquire the individuals with open/closed questions. The results are
thus not directly comparable. However, it does not represent a disadvantage, because these re-
sults enable us to determine the relevance of each method in a cost-benefit evaluation of the pub-
lic project.

For example, if the coefficient of the environmental variable is significant in one method, then
this method can be proposed in the evaluation of benefits of the project. If the two methods have
a significant coefficient of the environmental variable, then both methods should be selected,
but its implementation will be decided in terms of the aim of the project, i.e. for the beneficiaries’
target that the policy of the project was conceived for.

An important element is the sample size, which is affected by the project. We can differentiate
direct and indirect beneficiaries of the public project. Hedonic methods can assess only the pro-
perty benefits from the affected area of the project, whereas contingent methods can assess be-
nefits of households from both the affected area and the neighbourhood.

An important advantage of the contingent method is thus the width of benefits (direct and in-
direct), which can be obtained from the project. Its disadvantages are the type of questionnaire,
which makes it difficult to catch the opinion of the different households enquired and the strate-
gic reaction to reject the project under the hypothesis that the proposed prices would be really
charged.

Therefore, the bias of the contingent questionnaire is higher than of the hedonic one, which pro-
vides us with higher degree of accuracy in the answers. Indeed, the data used by the hedonic me-
thod are obtained through the property values, which are generally declared by the households.
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Ê. Ãîíçàëåñ

Àëüòåðíàòèâíûå ìåòîäîëîãèè,
ïðèìåíÿåìûå äëÿ ñîöèàëüíîé îöåíêè

ýêîëîãè÷åñêèõ ïðîåêòîâ

Îñíîâíàÿ öåëü íàñòîÿùåé ðàáîòû — ïðåäëîæåíèå ðàçëè÷íûõ ìåòîäîëîãèé ñðàâíå-

íèÿ è ïîèñêà íîâûõ ðåøåíèé äëÿ îöåíêè ñîöèàëüíûõ èëè ýêîëîãè÷åñêèõ ïðîåêòîâ. Çàäà-

÷åé ñîöèàëüíîé îöåíêè ÿâëÿåòñÿ îïðåäåëåíèå öåëåñîîáðàçíîñòè ðåàëèçàöèè êîíêðåò-

íîãî ñîöèàëüíîãî ïðîåêòà.

Ñ
îöèàëüíàÿ îöåíêà îñíîâûâàåòñÿ íà ñðàâíåíèè çàòðàò è ðåçóëüòàòîâ ïðîåêòà, è ýòî òàê-
æå ÿâëÿåòñÿ åãî ÷àñòüþ. Ôàêòè÷åñêè, ñîîáùåñòâî ïðèíèìàåò ðåøåíèå î òîì, êàêèå
ïðîåêòû ïðèíåñóò åìó íàèáîëüøåå áëàãî. Ïîýòîìó âñå çàòðàòû è âûãîäû, ñ ñîöèàëüíîé

òî÷êè çðåíèÿ, äîëæíû áûòü ÷åòêî îïðåäåëåíû.
Îáû÷íî çàòðàòû ïðîåêòà õîðîøî èçâåñòíû, òàê êàê ðàçðàáàòûâàåòñÿ îí êâàëèôèöèðîâàí-

íûìè ñïåöèàëèñòàìè. Öåíû, êîòîðûå èñïîëüçóþòñÿ íà ýòàïå ïðîåêòèðîâàíèÿ, ñîîòâåòñòâó-
þò ðûíî÷íûì. Èõ êîððåêòèðîâêà êàê ñîöèàëüíûõ (òåíåâûõ öåí) òàêæå äîëæíà ó÷èòûâàòüñÿ.
Ñîöèàëüíàÿ öåíà ïðåäñòàâëÿåò ñîáîé ýêîíîìè÷åñêóþ ñòîèìîñòü íàèëó÷øåé èç àëüòåðíàòèâ
ñ ó÷åòîì ðåñóðñîâ, èìåþùèõñÿ â ìåñòíîé ýêîíîìèêå.

Îáùåñòâåííàÿ âûãîäà — ýòî òà âûãîäà, áëàãîäàðÿ êîòîðîé ïðîåêò ìîæåò áûòü ðåàëèçî-
âàí. Äëÿ òîãî ÷òîáû åå âûÿâèòü, ìû äîëæíû ñíà÷àëà èäåíòèôèöèðîâàòü òå ãðóïïû ñîîáùåñò-
âà, êîòîðûå ïîëó÷àò âûãîäó îò äàííîãî ïðîåêòà. Ïîñëå ýòîãî, ìû îöåíèâàåì â äåíåæíîì âû-
ðàæåíèè âûãîäó, ïîëó÷àåìóþ êàæäîé ãðóïïîé. Åñëè ýòà âûãîäà íå èìååò ðûíî÷íîé öåíû,
ïðèìåíÿåòñÿ íàèáîëåå ïîäõîäÿùèé äëÿ òàêîãî ñëó÷àÿ ìåòîä îöåíêè.

Òàê êàê îáùåñòâåííàÿ âûãîäà ÿâëÿåòñÿ ìåðèëîì ñîöèàëüíîãî áëàãà, ïðåäëàãàåòñÿ ìåòî-
äîëîãèÿ ìàêñèìèçàöèè âûãîäû äëÿ ïîòðåáèòåëÿ. Ñîöèàëüíûå è ýêîëîãè÷åñêèå ïðîåêòû äî-
âîëüíî ñëîæíî îöåíèâàòü, òàê êàê îíè íå âûíîñÿòñÿ íà ðûíîê (íåðûíî÷íûå òîâàðû). Òàêèì
îáðàçîì, äàííàÿ ìåòîäîëîãèÿ òðåáóåò ñïåöèàëüíîãî ïîäõîäà. Äëÿ êàæäîé ìåòîäîëîãèè ïðè-
ìåíèì ýêîíîìåòðè÷åñêèé àíàëèç. Àëüòåðíàòèâíûå ìåòîäîëîãèè — ýòî ãåäîíèñòè÷åñêàÿ
öåíà è îöåíêà ìåòîäîì îïðîñà. Ïðîèëëþñòðèðóåì ýòè ìåòîäû ñ öåëüþ ïîëó÷åíèÿ ñðàâíè-
ìûõ ðåçóëüòàòîâ.

Îäèí èç ñïîñîáîâ âûÿâëåíèÿ âûãîäû ïóòåì ýêîíîìè÷åñêîé îöåíêè — èñïîëüçîâàíèå
ñòîèìîñòè èìóùåñòâà â êà÷åñòâå ôóíêöèè åãî ðàçëè÷íûõ õàðàêòåðèñòèê è ñâîéñòâ, êîòîðûå,
òåîðåòè÷åñêè, ïðåäñòàâëÿþò íåïîñðåäñòâåííóþ âûãîäó äëÿ äîìîõîçÿéñòâ è áóäóò èçìåíåíû
â ðåçóëüòàòå ðåàëèçàöèè ïðîåêòà. Èçìåíåíèå öåíû èìóùåñòâà, ñâÿçàííîå ñ èçìåíåíèåì
ñâîéñòâ â ðåçóëüòàòå ðåàëèçàöèè ïðîåêòà, ñ÷èòàåòñÿ ìåðèëîì ýòîé âûãîäû.

Ïðåèìóùåñòâî ìåòîäà â òîì, ÷òî äëÿ ïîëó÷åíèÿ îæèäàåìûõ çíà÷åíèé ðàçëè÷íûõ âèäîâ
âûãîäû íåò íåîáõîäèìîñòè ïðîâåäåíèÿ îòäåëüíîãî àíàëèçà êàæäîãî âèäà.
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Äëÿ ïðèìåíåíèÿ ýêîíîìåòðè÷åñêîé ìîäåëè âàæíî ñäåëàòü âûáîðêó èìóùåñòâà âíóòðè
è âíå çîí ïðîåêòà, à òàêæå ó÷åñòü âñå ñâîéñòâà äàííîãî ìåñòà (òèï çåìåëüíîãî ó÷àñòêà, õà-
ðàêòåðèñòèêè èìóùåñòâà, íàëè÷èå óñëóã è ò. ï. ).

Êàñàòåëüíî öåíû èìóùåñòâà, ìû ìîæåì ïóòåì àíêåòèðîâàíèÿ ïðîêîíñóëüòèðîâàòüñÿ íå-
ïîñðåäñòâåííî ó âëàäåëüöåâ è ñâåðèòü ïîëó÷åííóþ èíôîðìàöèþ ñ èçìåðåíèÿìè, âûïîëíåí-
íûìè ýêñïåðòîì. Åùå îäèí ñïîñîá — èñïîëüçîâàíèå îöåíêè èìóùåñòâà äëÿ öåëåé íàëîãî-
îáëîæåíèÿ. Îöåíêà ïðîèçâîäèòñÿ íà îñíîâàíèè ñòàíäàðòíîãî ìåòîäà íàèìåíüøèõ êâàäðà-
òîâ.

Öåëüþ ïðîåêòà ÿâëÿåòñÿ óëó÷øåíèå êà÷åñòâà æèçíè ñ òî÷êè çðåíèÿ ýêîëîãè÷åñêèõ óñëî-
âèé. Äàëåå âàæíî ðàññ÷èòàòü, êàê ðàçëè÷èå â ýêîëîãè÷åñêèõ óñëîâèÿõ âëèÿåò íà ñòîèìîñòü èìó-
ùåñòâà äî è ïîñëå ðåàëèçàöèè ïðîåêòà. Âûãîäîé ïðîåêòà ïðè îïòèìàëüíîì êà÷åñòâå æèçíè
ÿâëÿåòñÿ ñëó÷àé, êîãäà ãîñóäàðñòâåííûé ïðîåêò íå èìååò ýêîëîãè÷åñêèõ ïîñëåäñòâèé.

Îöåíêà ìåòîäîì îïðîñîâ âêëþ÷àåò â ñåáÿ èñïîëüçîâàíèå îïðîñîâ äîìîõîçÿéñòâ ñ öåëüþ
âûÿñíåíèÿ èõ ìàêñèìàëüíîé ãîòîâíîñòè ïëàòèòü (ÃÏ) çà ðåàëèçàöèþ ýêîëîãè÷åñêîãî ïðîåê-
òà, òî åñòü âåëè÷èíó, êîòîðàÿ ñîîòâåòñòâóåò âûãîäå, ïîëó÷àåìîé èìè íà ãèïîòåòè÷åñêîì
ðûíêå.

Ïðè ýòîì â àíêåòàõ îáû÷íî èñïîëüçóåòñÿ ôîðìàò ðåôåðåíäóìà, ïîçâîëÿþùèé èñïîëüçî-
âàíèå ýêîíîìåòðè÷åñêîé ìîäåëè, â ñâîþ î÷åðåäü äàþùåé îöåíêó ìàêñèìàëüíîé ÃÏ èíòåð-
âüþèðîâàííûõ ëèö, êîòîðûå îòâå÷àþò ÄÀ èëè ÍÅÒ, è ïðåäëàãàþò öåíó ïðîåêòà. Äëÿ îäíîðà-
çîâîé îöåíêè ìîäåëü îïèñàíà Õåíåìàíîì [Hanemann (1984), (1989)]. Äëÿ äâîéíîé îöåíêè —
[Hanemann et al. (1991)].

Îòâåòû ìîãóò áûòü çàêîäèðîâàíû — «1» äëÿ ïîëîæèòåëüíûõ îòâåòîâ è «0» — äëÿ îòðèöà-
òåëüíûõ. Áîëåå òîãî, çäåñü âêëþ÷àþòñÿ äðóãèå ïåðåìåííûå, òàêèå êàê êîëè÷åñòâî ÷ëåíîâ ñå-
ìüè, óðîâåíü îáðàçîâàíèÿ, äîõîä.

Îöåíêà äàåòñÿ íà îñíîâå ôóíêöèè ìàêñèìàëüíîãî ïðàâäîïîäîáèÿ (ÌÏ), êîòîðàÿ ïîçâîëÿ-
åò îöåíèòü íåèçâåñòíûå ïàðàìåòðû, âîçíèêøèå â ðåçóëüòàòå èçó÷åíèÿ äàííûõ. Ïðè ïðàêòè-
÷åñêîì ïðèìåíåíèè ìîäåëè äâîéíîé îöåíêè èñïîëüçóåòñÿ ìîäåëü ëîãèò, êîòîðàÿ îáåñïå-
÷èâàåò âûñîêóþ òî÷íîñòü îöåíêè êîâàðèàöèîííîé ìàòðèöû êîýôôèöèåíòîâ [Hanemann et al.
(1991)], è äàåò óçêèå äîâåðèòåëüíûå èíòåðâàëû äëÿ ìåäèàííûõ îöåíîê ÃÏ.

Òàêèì îáðàçîì, ìû íàõîäèì çíà÷åíèå ÃÏ, ïðè êîòîðîì âåðîÿòíîñòü ïîëó÷åíèÿ ïîëîæè-
òåëüíîãî îòâåòà ñîñòàâëÿåò 50% (åãî ìåäèàííîå çíà÷åíèå).

Èíòåðåñ â òîì, ÷òîáû âûáðàòü íàèëó÷øèé ìåòîä ðàñ÷åòà âûãîäû ýêîëîãè÷åñêîãî èëè ãî-
ñóäàðñòâåííîãî ïðîåêòà âî èçáåæàíèå äâîéíîé áóõãàëòåðèè. Âûáîð ìåæäó àëüòåðíàòèâàìè
(ãåäîíèñòè÷åñêàÿ öåíà èëè îöåíêà ìåòîäîì îïðîñà) çàâèñèò îò òèïà àíêåò è çíà÷èìîñòè ýêî-
ëîãè÷åñêîé ïåðåìåííîé â ìîäåëè. Ýòè äâà ìåòîäà èñïîëüçóþò ðàçëè÷íûå èñòî÷íèêè èíôîð-
ìàöèè, íåïîñðåäñòâåííî âëèÿþùèå íà áëàãîïîëó÷èå äîìîõîçÿéñòâ. Ãåäîíèñòè÷åñêèå ìåòî-
äû èñïîëüçóþòñÿ äëÿ âûÿñíåíèÿ õàðàêòåðèñòèê è ñâîéñòâ èìóùåñòâà âìåñòå ñ çåìåëüíûì
ó÷àñòêîì. ×òî êàñàåòñÿ èññëåäîâàíèé îïðîñíûìè ìåòîäàìè, çäåñü ðåñïîíäåíòàì çàäàþò îò-
êðûòûå è çàêðûòûå âîïðîñû. Ñëåäîâàòåëüíî ýòè ðåçóëüòàòû íåëüçÿ ñðàâíèâàòü íàïðÿìóþ.
Îäíàêî ýòî íå ÿâëÿåòñÿ ìèíóñîì, ïîñêîëüêó äàåò íàì âîçìîæíîñòü âûÿâèòü ðåëåâàíòíîñòü
êàæäîãî ìåòîäà â ïðîöåññå ïðîâåäåíèÿ îöåíêè ãîñóäàðñòâåííîãî ïðîåêòà ñ òî÷êè çðåíèÿ
çàòðàò è ðåçóëüòàòîâ.

Íàïðèìåð, åñëè êîýôôèöèåíò ýêîëîãè÷åñêîé ïåðåìåííîé çíà÷èòåëåí â îäíîì èç ìåòî-
äîâ, òî ýòîò ìåòîä ìîæåò áûòü ïðåäëîæåí äëÿ îöåíêè âûãîäû ïðîåêòà. Åñëè äâà ìåòîäà èìå-
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þò çíà÷èòåëüíûé êîýôôèöèåíò äëÿ ýêîëîãè÷åñêîé ïåðåìåííîé, òî íåîáõîäèìî âûáðàòü ýòè
äâà ìåòîäà, íî âîïðîñ ðåàëèçàöèè ïðîåêòà áóäåò ðåøàòüñÿ îòíîñèòåëüíî åãî öåëåé, ò. å. òåõ
áåíåôèöèàðèåâ, íà êîòîðûå îðèåíòèðîâàí ïðîåêò.

Îäíèì èç âàæíûõ ýëåìåíòîâ ÿâëÿåòñÿ âåëè÷èíà âûáîðêè, êîòîðàÿ ïîäâåðãàåòñÿ âëèÿíèþ
ñî ñòîðîíû ïðîåêòà. Ìû ìîæåì äèôôåðåíöèðîâàòü íåïîñðåäñòâåííûõ è êîñâåííûõ áåíåôè-
öèàðèåâ ãîñóäàðñòâåííîãî ïðîåêòà. Ïðè èñïîëüçîâàíèè ãåäîíèñòè÷åñêèõ ìåòîäîâ ìîæíî
îöåíèòü òîëüêî âûãîäó äëÿ èìóùåñòâà, ðàñïîëîæåííîãî â çîíå, çàòðàãèâàåìîé ïðîåêòîì,
â òî âðåìÿ êàê ìåòîäû îöåíêè ïóòåì îïðîñà ìîãóò áûòü èñïîëüçîâàíû äëÿ îöåíêè âûãîäû,
ïîëó÷àåìîé äîìîõîçÿéñòâàìè êàê â çàòðàãèâàåìîé çîíå, òàê è â åå îêðåñòíîñòÿõ.

Âàæíûì ïðåèìóùåñòâîì ìåòîäà îöåíêè ïóòåì îïðîñà ïî îòíîøåíèþ ê ãåäîíèñòè÷åñêèì
èññëåäîâàíèÿì ÿâëÿåòñÿ, òàêèì îáðàçîì, ðàçìåð âûãîäû (ïðÿìîé è êîñâåííîé), êîòîðàÿ ìî-
æåò áûòü ïîëó÷åíà îò ïðîåêòà. Ìèíóñîì â äàííîì ñëó÷àå ÿâëÿåòñÿ âèä àíêåòû, óñëîæíÿþùèé
ïðîöåññ âûÿñíåíèÿ ìíåíèé ðàçëè÷íûõ îïðîøåííûõ äîìîõîçÿéñòâ, à òàêæå ñòðàòåãè÷åñêèé
îòêàç îò ïðîåêòà ïî ãèïîòåòè÷åñêîé ïðè÷èíå, çàêëþ÷àþùåéñÿ â òîì, ÷òî ïðåäëàãàåìóþ öåíó
ïðèäåòñÿ ðåàëüíî çàïëàòèòü.
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