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Benefits and costs for different amount of cranes in the Agamon wetland were
estimated.

Marginal costs and benefits allowed for estimation of the optimal number of Cranes.

Results indicate that if the site is considered only for touristic purposes, the optimal
number of cranes is 43K.

Sustaining the cranes project requires an additional 6.7 ILS to the existing entrance fee
(18 ILS).

If the non-use value is added to include non-visitors as well, the optimal number of
cranes increases to 54K.

In this case the government should pay the difference in the project's cost (due to an
increase in the number of cranes).
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Abstract

The increasing number of cranes wintering in the Agamon reserve in the Hula Valley in past
decades have been a blessing for tourism but have also resulted in growing expenditures for
farmers. In this study, we performed an economic analysis to determine how many cranes
should be allowed to winter in the Agamon, and who should fund the protection of
agricultural activities from the cranes. We estimated the benefits to tourism by using the
travel-cost method, which allowed us to calculate both marginal and total benefits from
cranes. We estimated non-use values of cranes to society by using the contingent valuation
method and found these benefits to be substantial. We then combined the estimated benefits
with estimated marginal costs and found the socially optimal number of cranes that should
winter in the Agamon, which is the range of 43,000-54,000. We also estimated the increase in
the price of the visit to the Agamon needed to fund the costs of protection from the cranes,
and the share of these costs that should be borne by the government. Our results have
implications for nature conservation policy on the local, national, and international levels.
Since the benefits of conservation have a very broad scope, the costs cannot be placed all on

small local stakeholders.



1. Introduction

While biodiversity is still declining globally at an alarming rate, on a regional level cases of
promising conservation efforts exist. While these cases are to be applauded from a purely
conservation perspective, in landscapes with human land-use they often lead to human-
wildlife conflicts (Distefano 2005, Konig et al. 2020). Such human-wildlife conflicts exist all
over the world. Examples include the conservation of the Asiatic black bear in China resulting
in conflicts with livestock farming and crop production (Huang et al. 2018), the conservation
of large carnivores in Uganda leading to conflicts with pastoralists (Braczkowski et al. 2020),
the increasing otter population in Germany and the Czech Republic generating conflicts with
pond farmers (MysSiak et al. 2013), and conflicts between sheep farming and wolf
conservation in Idaho in the US (Wilkinson et a. 2020). Whereas many conflicts are between
some type of crop farming or pastoralism and the conservation of species to ensure their
survival, a substantial share of conflicts also arises between agriculture and the conservation
of species because they are related to some economically profitable activities, with eco-

tourism being a prominent example (e.g. Bond and Mkutu 2018, Ghoddousi et al. 2018).

Economic studies on human-wildlife-conflicts often focus on assessing the ‘“value of
biodiversity conservation” by applying different valuation methods often with the explicit or
implicit goal of conveying the message to decision makers that biodiversity conservation
generates benefits also from an economic point of view (Hanley et al. 2010, van Eden et al.
2021). These studies are useful, but they are insufficient to comprehensively address the cases
of successful conservation resulting in human-wildlife conflicts as by focusing on the benefit
side of conservation they ignore its costs, which are the very reason for the conflict. In order
to identify from an economic perspective the optimal size of the “good conservation” one
needs to identify the supply curve (i.e. the marginal costs of providing the good) and the
demand curve (i.e. its marginal benefits) over the relevant conservation range. The
intersection point of the curves (i.e. where marginal costs and benefits are equal) is then what

economists refer to as “the optimal level of conservation”.

Such studies seem very valuable, in particular in situations where it is not the question if a
highly endangered species should be conserved, but in situations where a species is not in a
critical state (anymore) and the question arises on the appropriate /evel of conservation. Here,
such studies can provide valuable decision support for policy makers, NGOs and other
stakeholders to find a suitable compromise in relation to human-wildlife conflicts. However,

despite their potential usefulness, only very few studies exist (examples include Becker and
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Farja 2017, Siikamiki and Layton 2005, Witzold et al. 2008), which aim to identify the

optimal level of conservation by deriving the demand and supply curves.

The purpose of our paper is to demonstrate how to identify the demand and supply curves in a
conflict between the conservation of a species and the related eco-tourism on the one hand,
and agricultural production, which is negatively affected by the presence of the species, on the
other. Our case study is the conservation of cranes in the Agamon wetland in Israel.
Successful conservation measures have increased the crane population and made in an
attraction for tourists, but cranes have fed on neighbouring farmland. We apply the travel cost
method to derive the use-value marginal benefits of crane conservation. Non-use value is
estimated using the contingent valuation method. The marginal cost function needed to
complete the analysis is estimated using actual cost data. As a result, we are able to identify

the optimal number of cranes for the Agamon wetlands.

To our knowledge, our paper is the first to combine the travel cost method to evaluate the
marginal benefits of the conservation of a species relevant for eco-tourism with an assessment
of the marginal conservation costs. With our paper, we hope to provide a blueprint for future
economic studies in the field of human-wildlife conflicts related to eco-tourism and other

human land use activities to support decision-making.

2. Methodology

2.1 Area and site description

The Hula Valley in the Upper Galilee was until about 70 years ago covered with swamps and
a natural meadow, but today it is mostly cultivated as agricultural land. Even today, the Hula
Valley is an important stop on the migration route of millions of birds that make their way
each year between nesting sites in Europe and wintering in Africa. Among the migratory
birds, the gray crane stands out in its size and beauty. About 100,000 to 150,000 cranes pass
through Israel every autumn, stopping to rest in the Hula Valley. The cranes exploit the
agricultural fields as a source of food, and being in the fields causes harm to the farmers
(Ilyashenko and King, 2018). As in other regions where crane migration creates conflict with
farmers, costly management is required to keep cranes away from the fields by various means

(Patterson-Abrolat et. al, 2018).
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From the beginning of the 2000s, farmers, nature conservation organizations and the Jewish
National Fund (KKL-JNF) joined the "Crane Project", which combines field protection with
feeding the cranes in the Hula Reed. Over the years, many cranes changed their behavior after
a short parking, they stay in the Hula Valley until the end of winter. The gathering of tens of
thousands of cranes together has become a tourist attraction that attracts many visitors to the

region (Shanni et al. 2018).

Over the years, the number of cranes wintering in the Hula Valley instead of continuing to
migrate has increased - from 10,000 in the late 1990s to a peak of 51,000 in the winter of
2018-2019. The increasing quantities of cranes increase the expenses of the cranes project, as
well as the damage caused by the presence of cranes in the fields during the winter. Some see
the cranes project as a successful combination of agriculture, tourism and nature conservation,
and some see it as an excessive intervention in the order of nature and migration habits of the
cranes. Visitor center records show increase in visitation following pick numbers of cranes

being published every year (I. Rubin, personal communication).
2.2 Identifying the costs of the crane project

The presence of cranes comes with explicit and implicit costs to agricultural operations in the
Hula Valley. Explicit costs are the above-mentioned costs of feeding the cranes in the
Agamon site, to prevent them from feeding in commercial agricultural land, and the costs
guarding fields — in effect scaring cranes away so that they will not feed on agricultural crops.
Data on the explicit costs was obtained from the management of the Agamon wetland and
from the Upper Galilee Agricultural Company, an umbrella organization of farmers in the
region that manages and coordinates the crane project. The data show the annual cost of
feeding the cranes and guarding the fields since the inception of the Crane Project. The data
will be used to calculate the marginal cost of cranes in the Agamon, using ordinary least

squares regression (OLS).

Implicit costs could occur if the presence of cranes causes a change in the decisions of
farmers regarding which field crops and vegetables they will cultivate in the Hula Valley,
resorting to less profitable crops because they are less prone to be damaged by the cranes. We

did not find evidence of such changes in crop allocation.
2.3 Identifying the benefits to the visitors from the crane project

The travel cost method (TCM) is a survey-based revealed preferences method which is widely

used in the valuation of recreational benefits, (see e.g. Ward and Loomis, 1986 for an
11



overview and Cetin, Bourget, and Tezer, 2021 for a recent application). It measures the non-
market benefits of a natural site for recreation based on the travel costs of visitors to the site,
i.e. based on real behavior, as opposed to the stated-preference method contingent valuation,
which is based on hypothetical scenarios. The TCM method has already been applied to value
wetlands (e.g. Shrestha, Seidl and Moraes, 2002; Woodward and Wui, 2001) and also bird
viewing (e.g. Becker et al., 2005; Giirliik and Rehber, 2008). This study goes a step further by
comparing the benefits resulting from the TCM to the estimated costs involved in wildlife

bird conservation.

Data collection was done by a visitor survey. First a pre-test with 29 respondents was
performed and the questionnaire was slightly revised. Respondents also helped us choose the
payment intervals on the card and the payment format. We collected data on-site by face to
face interviews with 217 visitors during or right after, their tour of the Agamon park where
the cranes assemble. Respondents were given basic background regarding crane ecology and
conflict with the local farming mitigated by the crane project (see appendix XX for the full
text used in the interviews for this introduction). Following the introduction, respondents

filled in a printed or digitized questionnaire available in Hebrew, Arabic or English.

The first part of the survey was intended to collect information about the respondent’s trip
habits, under different crane numbers. To illustrate the effect of crane numbers on the
visitation experience, photos were used, selected by consulting the Agamon staff to represent
the presence of 10, 25, and 50 thousand cranes in the site (See figures 1,2,3).

The 2™ part included information about how far they travelled, size of company and the
means of transport. The 31 part collected demographic data, indicating gender, household
size, education and income, and also addressed visitors’ motivation to visit the Agamon.

To analyse the data, travel cost for each respondent was estimated by using travel distance to
calculate transportation cost and the time spent traveling. For the cost of travel time, Cesario’s
(1976) estimate of one-third of hourly income was used, being near the median estimate used

in similar studies (Haab and McConnel, 2002).
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Figure 2.1. Illustration of the Agamon site with 10,000 cranes present
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Here the Individual Travel Cost Method (ITCM) is applied, where b the individual
observations (including travel cost and relevant socio-demographic characteristics) are used to
derive the demand function - number of visits at different travel cost levels (Willis and

Garrod, 1991).

To enable the estimation of the demand for visits based on changing number of cranes, in this
study the TCM is also combined with contingent behavior questions (cf. e.g. Hanley and
Alvarez-Farizo, 2003 and Whitehead, 2008). There respondents had to also state their
estimated future visit frequency at different hypothetical crane numbers present on the site:
25,000 (status quo), 10,000 and 50,000 cranes. The stated number of visits for each scenario,
i.e. each number of cranes (NOC) present, are used in a Poisson regression to estimate the
consumer surplus (CS) per visit as a negative inverse of the coefficient of the travel-cost
variable (Ward and Beal, 2000). A quadratic function is then derived for the relationship
between CS and NOC. The marginal net benefit (MB) per crane is then the first derivative of

the CS with respect to the number of cranes present.

In a next step the visits are represented as function of number of cranes. Starting from the
current situation (25,000) cranes and 465,000 visitors and using the visit frequency, a linear
regression is used to get the number of visits at different number of cranes. The total benefit
can be then calculated as number of visits multiplied by the associated CS for each level of
cranes. Finally, the MB as a function of the number of cranes is calculated and set equal to the

MC.
2.4 Estimating the benefits of cranes to society

The TCM described in the previous section can only be used to estimate the use value of
cranes, in this case for the visitors of the Agamon Reserve. Estimating the non-use
components of the economic value, i.e. those that do not necessarily require a direct encounter
with cranes, such as existence or bequest values (e.g. Smith, 1987; Champ et al., 1997),
requires a direct approach to elicit value, i.e. one in which people state their willingness to pay
for an environmental good. In this study we use the most common method of these methods,
the contingent valuation method (CVM), proposed by Ciriacy-Wantrup (1947). This method
rose to high prominence with its use in high-profile cases such as the Exxon Valdez oil spill
(Carson et al., 2003) and was subject to an academic debate regarding its reliability and its
validity. This debate resulted in a NOAA appointed blue-ribbon panel that wrote a report, in
which it stated what are the requirements from such a CVM study which generates court-

admissible use and non-use values (Arrow et al., 1993).
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In the past decades the CVM method has been used in thousands of studies to value public
goods in, among others, environment (e.g. Tonin, 2019), health (e.g. Yin et al., 2018),
transport (e.g. Blackman et al., 2020) and culture (e.g. del Saz-Salazar et al., 2019) related
arenas. Other survey-based methods in which people state their willingness to pay, as opposed
to revealing it through their behavior as in the TCM, are choice experiments, contingent

ranking, and contingent behavior (Johnston et al., 2017).

The contingent valuation survey used in this study was comprised of five sections: an
introduction that provides information and context about the cranes in the Agamon; the
valuation questions; a question asking for the reasoning behind the answers to the valuation
questions; questions regarding attitude to cranes and the environment; and socio-economic

and demographic characteristic questions.

There were three different versions of the study, each starting from a different donation

amount for crane conservation: 10, 40 or 80 NIS:

“Are you willing to donate an amount of 10/40/80 NIS per year to ensure that 25,000 cranes

stay in the Agamon in the winter? Yes / No”

Subsequent questions depended on their answer to the first question. If they answered “Yes”,
the next question would ask about the same donation with a smaller number of cranes, 10,000.
If they answered “No”, the next question would ask about the same donation with a larger
number of cranes, 50,000. In addition, respondents were also asked to choose the amount they

are willing to donate from a payment card with sums ranging between 0 and 150 NIS.

3. Results - Costs of different numbers of Cranes

As can be seen in Table 3.1, the number of cranes wintering in the Agamon Reserve rose from
8,000 in 1999 to nearly 60,000 in 2019. The increase in the number of cranes was met with a
similar increase in the costs of the Cranes Project, since more feeding of cranes and more

monitoring of the agricultural fields is required with more cranes (Table 3.4 and Figure 3.1).
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Table 3.1. Summary of annual costs of the Cranes Project, including feed and field protection,
alongside the peak number of wintering cranes counted in the Agamon Reserve

Year* Number of cranes Cost (ILS)
1999 8,000 250,000
2002 17,000 400,000
2005 21,300 850,000
2009 35,000 1,600,000
2010 33,000 1,880,000
2011 33,500 1,800,000
2012 30,630 1,786,865
2013 32,630 2,388,598
2014 38,780 2,411,698
2015 29,500 2,844,840
2016 45,400 3,654,222
2019 56,000 5,250,000
2020 40,600 6,256,000

*Years used in the analysis were only those for which both data on costs and on crane numbers was available.
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Figure 3.1. Number of wintering cranes and the costs of the Cranes Project.

The marginal cost of a crane was then estimated using OLS. In Table 3.2, in Column 1 we
present the regression using all available data points. The coefficient on the cost variable is
the marginal cost,117 ILS. In Figure 3.2 we plot the regression line and the observations used
in the regression. As can be seen very clearly in the graph, there is an outlier observation
(corresponding to the year 2019) with unusually high costs, an outlier that raises the estimated

marginal cost.
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Table 3.2. OLS regression to obtain the marginal cost of a crane. The dependent variable is the cost
(in ILS) of the Cranes Project.

(D (2)
VARIABLES cost cost
cranes 117.4%** 102.7%%*

(25.05) (13.40)
Constant -1392139  -1165308**

(863,854)  (454,531)
Observations 13 12

R-squared 0.666 0.855

Standard errors in parentheses
*#* p<0.01, ** p<0.05, * p<0.1

Column 1 includes all observations. Column 2

omits the outlier.

UL
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Figure 3.2. The estimated regression line showing the relationship between number of cranes and
costs, using all observations. Note the outlying observation at the top of the figure.
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In Column 2 of Table 3.2 we repeat the estimation, this time omitting the outlying
observation. As a result, the marginal cost of a crane drops to 103 NIS. This regression has a
higher goodness of fit, as can be seen by the substantial increase in R?, from 0.67 to 0.86.

Figure 3.3 shows the resulting regression line.

wuuL

T T T T T T
10,000 20,000 30,000 40,000 50,000 60,000
Cranes

Figure 3.3. The estimated regression line showing the relationship between number of cranes and
costs, without the outlying observation.

4. Results — Travel cost

4.1 Descriptive statistics

Tables 4.1-4.3 summarizes the descriptive statistics of the visitors which were sampled in the
site itself. Table 4.1 concentrates on the visit frequency under different scenarios concerning
the number of cranes. Table 4.2 concentrates on the socio-demographic characteristics of the

sample and table 4.3 presents the distribution of activities at the site.
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Table 4.1. Descriptive statistics of current and contingent visitation of the Agamon reserve per 10

years.
Current Expected visitation if crane Expected visitation if Expected visitation if
visitation numbers remain at 25k crane numbers increase crane numbers reduce to
to 50k 10k
Mean 6.25 7.16 8.18 6.41
Standard Error 0.52 0.48 0.57 0.49
Median 2.5 5 5 3.33
Standard Deviation 7.63 7.09 8.33 7.15
Minimum 0.5 1 0.5 0.5
Maximum 30 30 40 30

Table 4.2. Descriptive statistics of visitation and demographic information for the Agamon reserve

visitors.
Private car Travel Gender Age Household Nationality Education Membership Monthly
(yes=1) distance (female=1) size (IL born=1) (1-4) in “green”  income
organization per
(yes=1)  househol
d
Mean 0.90 113.96 0.48 40.75 4.15 0.84 2.75 0.15 11,484
Standard
Error 0.02 5.06 0.03 1.17 0.13 0.02 0.07 0.02 201
Median 1 102 - 40 4 1 3 - 10,812
Minimum - 2 - 12 1 - 1 - 5,139
Maximum 1 290 1 82 82 13 1 4 1
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Table 4.3. Descriptive statistics of visitation preferences for the Agamon reserve visitors.

VISITING MOTIVATIONS (YES=1) Agamon
main
Travel visiting
Travel cost birdwat  Viewing Gulf- site general

time (h) (ILS) photography  ching cranes  sports  car (ves=1) score
Mean 1.10 89.32 0.30 0.66 0.29 0.16 0.24 0.61 4.35
Standard Error 0.02 4.59 0.03 0.03 0.03 0.02  0.03 0.03 0.06
Median 0.97 72.33 0.00 1.00 0.00 0.00  0.00 1.00 5.00
Minimum 0.46 7.64 0.00 0.00 0.00 0.00  0.00 0.00 1.00
Maximum 2.90 387.11 1.00 1.00 1.00 1.00 1.00 1.00 5.00

As can be seen from table 4.1, the visit frequency in the current situation (25K cranes) is
expected to be 7.16 per 10 years. It increases to 8.18 and decreases to 6.41if the number of

cranes will increase to 50K or decreases to 10K cranes respectively.

Table 4.2 describes the socio-demographic characteristics of the sample. As can be seen, most
variables are in line with the national average. A notable exception is the mean income which
is about 25% less than the mean national income per household. 90% of the visitors arrives

with private cars from a mean distance of 114 Km (one way).

Table 4.3 presents the motivation for the visit throughout the activities taken in the site. 61%
of the visitors declared that the Agamon was their main visiting site. 95% of the visitors are
interested in the cranes and/or birdwatching in general. But 70% of the visitors find other

activities to do such as sport, gulf carts and photography.

4.2 Benefit of different number of Cranes
The first step in identifying is the estimate the visit frequency function. This is done by
regressing the declared visit frequency against the travel cost and other socio-demographic
variables. Travel cost was calculated by adding up fuel cost for the declared distance and the
opportunity value of time measures as 0.25 of the net hourly wage per respondent. This was

done by the Negative Binomial model which is one of the count models. The results are given

in table 4.4.
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Table 4.4.

Negative Binomial regression for the three visitation rates as a function of number of

cranes and other explanatory variables (n=217)

Number of cranes (000")
10 25 50
Variable coef. s.e. coef. s.e. coef. s.e.
Female (=1) -.049 124 -.055 119 214 132
Age -.008* .004 -.007** .004 -011** .005
H size -.008 .040 -.020 .039 -.027 .043
IL born (=1) A456%* .180 A17%* 173 A452%* .189
Education (1-4) -.024 .063 012 .061 .050 .067
Green (=1) 361%* .166 313%* .160 .389%* 172
Income (1-5) -.076 067 -.087 .064 - 146%** .071
TC (ILS) -.003 7% .0011 -.0042%** .0011 -.0035%** .0012
Const. 2.862%%* .605 2.7783%** 578 3.053%** .622
Log likelihood = -656.8 Log likelihood = -629.9 Log likelihood = -610.1
PseudoR> = 0.0367 | PseudoR® = 00327 | PseudoR* = 0.0380
Prob>chi’ = 0.0000 Prob>chi® = 0.0000 Prob>chi’ = 0.0000
CS (in ILS) for 10 years CS =238 CS =270 CS =286

As can be seen from the table, the four variables that are significant are age, native of Israel,
membership in a green organization and the travel cost. Consumer surplus or the benefit per
visit day are given in the last row and are calculated by the reciprocal of the travel cost
coefficient. Since the visit frequency is asked for 10 years period, the benefit for a visit day
should be divided by 10.

In order to construct a marginal benefit function, we regressed a quadratic function of the
yearly visit frequency on the number of cranes and number of cranes squared. This is given in

equation (4.1).
(4.1) CS =207.3 + 3.44*(NOC) — 0.037*(NOC)*

Taking the first derivative yield the marginal benefit function which is given by equation
(4.2).

(4.2) Marginal benefit: MB = 3.44 — 0.074*(NOC)

To get more dots on the demand curve we substituted 20, 30 and 40 K cranes. We summarize

the results in table 4.5.
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Table 4.5. Summery table of total and benefit per visit and marginal benefit (per crane per visit)

Number of Cranes (K) 10 20 25 30 40 50
(5) CS per visit (Based on (1)) in
ILS 23.8 26.13 27.02 27.72 28.57 28.68
(6) MB per crane per visit (Based 2.70 1.96 1.59 1.22 0.48 -0.26
on (2)) in ILS
(7) MB per crane per visit (based 2.33 0.89 0.70 0.85 0.11

on direct difference) in ILS

4.3 Optimal number of Cranes

We first calculated the visits as function of cranes. We start from the current situation. 25K

cranes and 465K visitors which is given. We than use the visit frequency in order to find how

many visitors would be if the NOC will change to either 10 or 50K. We run a linear

regression to get a line in which we can simulate the number of visitors also for 20K, 30K and

40K cranes. Results are in line 8 in table 4.6.

Next, we got the total value of the site by multiplying number of visitors by the associated CS

for each level of cranes. This is given in line 9 in table 3. We than run a regression on the MB

as a function of NOC and calculated the MB for each NOC based on the regression. We also

calculated the MB of the site by direct subtraction of any adjacent levels of cranes. This is

given in lines 10 and 11 in table 4.6 for direct subtraction and regression respectively).

The final step is to equate the marginal benefit of a crane to 103 which is the marginal cost.

This is satisfied in 43K cranes. Substituting that in the demand function yield 506K visits per

day.
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Table 4.6. Number of visits days, total and marginal benefit and the optimal number of cranes

Number of Cranes (K) 10 20 25 30 40 50
(8) Visits ('000)* 414 442 465 470 498 526
(9) TB (=visits*CS) in ('000 =414*23.8 = 11549 12321 13031 14234 15094
ILS) 9851
(10) MB (based on direct 1699 772 710 1202 861
difference)

(11) MB (Based on function) 5821 4096 32335 2371 646 -1079
MB = 7546 — 172.5%(NOC)
(12) MB per crane over all
visitors
— 2
ITTB =-1.3788NOC"+ 186.874 159.208 14551 | 131722 | 104.146 | 7657

214.45*NOC+H 7833, as in the
graph below, then
MB=-2*%1.3788*NOC+214.45

Optimal number of Cranes

43K

Number of visits

506K

* Based on change in visit frequency.
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Figure 4.1. The total annual benefit, cost and net benefit from different numbers of cranes. TB —
total bebefit; TC — total cost; TB-TC — net benefit.
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Figure 4.2. The marginal annual benefit and cost per crane. Benefit is a function of crane numbers,
while costs are fixed. Different ways to calculate cost are used as range estimates. MB — marginal
benefit; MC — Marginal cost.
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Figure 4.3. The marginal annual benefit per crane over all visitors. and cost per crane. Benefit is a
function of crane numbers, while costs are fixed. Different ways to calculate cost are used as range
estimates. MB — marginal benefit; MC — Marginal cost.

4.4 Cost recovery entrance price
Substituting 43K cranes in the cost function, we get 3.25 million ILS. How much should we
price the entrance to raise 3.25 M ILS to pay for the 43K cranes? We know from the visit
function equation that there will be 506K visitors when the NOC will be 43K*. Thus, simple
revenue dictates 8.5 ILS per visit (4300000/506000). But note that this will decrease the visit
frequency by (0.0037(8.64) =) 0.032. The new visit frequency is given by:

VF1 =0.767-0.032 = 0.735. That is a change of 4.2% in visits.

The question is what the cost recovery price should be, i.e., the price at which the entrance
price times number of visits will be 3.25 M. ILS? The answer is 6.71 ILS. This will decrease
the number visits to 473K. Hence, a reduction of 22K of visits from 509K to 484K visits
(4.3%).

* Need to raise 4.4 Million ILS. Visit function cost coefficient: -0.0037. Visits = 506K; VF =0.767

26



We can calculate the reduction in benefit due to these 22K lost visits by subtracting the TB in
each scenario. This will result in 0.813 M ILS. So, here is the trade-off: The value of the site
is 14.43 M. ILS with 43K cranes and 506 K visitors. In order to pay for the cranes project
the value of the site decreases to 13.63 M ILS (because the number of visits decreases to

484K visits). The marginal benefit per visit day is given now by:

MB per visit: 27.85 — 6.71 = 21.14. This is summarized in table 4.7.

Table 4.7. Summery table for cost recovery scenario

Optimal scenario Cost recovery
scenario
NOC (000" 43 43
Visits 506 484
Price 0 6.71
TB (M ILS) 14.43 13.63
DWL (M ILS) 0.80

5. Results — Contingent Valuation
5.1. Descriptive statistics

Descriptive statistics for the socio-demographic characteristics, the willingness to pay for
different number of cranes and the different motives to do so, are all presented in table 5.1

Distribution of the dichotomous question (yes-no) is given in table 5.2.
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Table 5.1: Descriptive statistics for socio-demographic characteristics, willingness to pay and motives

Variable Mean S.E. Min Max
Willingness to pay questions

payment card 25K 26.3 34.9 0 150
payment card 10K 22.3 31.6 0 150
payment card SOK 28.1 36.9 0 150
Value components questions

existence value 33.83% | 47.33% 0 1
use value 17.45% | 37.97% 0 1
no value 26.85% | 44.33% 0 1
bequest value 28.13% | 44.98% 0 1
option value 24.15% | 42.81% 0 1
Motives questions

not responsible for cranes 26.28% | 44.03% 0 1
cannot afford 19.52% | 39.65% 0 1
Socio-demographic variables

gender (female=1) 52.56% | 49.95% 0 1
age 39.9 14.1 18 96
number of people in household 4.1 43 0 6
born in Israel 87.39% | 33.20% 0 1
education level (1-4) 2.4 1.0 1 4
green organization member 4.84% | 21.48% 0 1
income (1-5) 2.7 1.2 1 5

Table 5.2: Distribution of "yea saying" for the different bids

Bid Yes-Yes | Yes-No | No-Yes | No-No total

10 61.06% 4.73% 3.02% | 31.19% | 100.00%
40 37.85% 3.74% 3.50% | 54.91% | 100.00%
80 26.40% 5.59% 3.58% | 64.43% | 100.00%

From table 5.1it can be seen first that the WTP for 10, 25 and 50K is 22, 26 and 28 ILS
respectively. This is similar to what we received in the travel cost method (24, 27 and 29
ILS). However, the willingness to pay contains both use and non-use motives while the travel
cost estimates contain only the use value component. The use component is only 17% of the
total value as can be seen from the table. The socio demographic characteristics in general are
similar to what was obtained in the travel cost method. Income is a bit higher and percent of

respondents who are members in green organization is 5% vs. 15% in the visitor's survey.

Turning to table 5.2 it can be seen that the answers points out that people answered rationally
to the survey. If we combine the two second questions we find out that when the bid was 10
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ILS, 66% of the respondents answered "yes" (for the three numbers of cranes). When the bid

was 40 ILS, the percent of those who answered "yes" dropped to 42%. Last, when the bid was

80 ILS, only 32% responded positively to that amount.

5.2 Benefit estimation for different number of cranes

We ran three probit regressions. One for each number of cranes. This is given in table 5.3

below.
Table 5.3. Probit regression for different number of cranes (n=751)
Number of cranes (000")
10 25 50
Variable coef. s.e. coef. s.e. coef. s.e.
Bid -.0132%** .0017 -.0130%** .0017 -.0123%** .0017
Female (=1) .076 .002 170% .096 125 .095
H size -.028 017 -.023 .016 -.016 015
IL born (=1) -.248%* 146 -247% 145 -301%** 145
Age .002 .004 .002 .003 .001 .003
Education (1-4) .001 .005 .005 .048 014 .048
Green (=1) 625 A 219 STTHE* 219 S46%* 219
Income (1-5) .069%* .004 .052%* .004 .042%* .004
Const. 524%%* 260 582k 260 O14%%% 261
Log likelihood = -469.5 Log likelihood = -478.2 Log likelihood = -485.9
PscudoR> = 0.0758 | PseudoR* = 0.0748 PsecudoR> = 0.0662
Prob>chi® = 0.0000 Prob>chi’ = 0.0000 Prob>chi® = 0.0000
Yearly benefit per CS=39.7 CS=4438 CS=49.9
respondent (ILS)

As can be seen from the table, the significant variables are the bid, being a native of Israel,
being a member in a green organization, the income level and the constant. To achieve the
benefit per given number of cranes one needs to divide the constant by the bid coefficient.
This is shown in the last row. The benefit from a given amount of cranes is at the range of the
TCM. However, the CVM estimates includes both use and non-use values. We can speculate
that the general population is less willing to travel to the site itself hence the use value is

lower.

5.3 Optimal number of cranes from a national point of view
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First step was to find the quadratic benefit function based on the three benefits presented in

table 5.3. We ran a linear regression of the individual benefit (in ILS) on the number of cranes

and number of cranes squared. This is given in equation (5.1):

(5.1) Benefit = 35.3 + 0.47(Cranes) — 0.0036(Cranes) >

Taking the first derivative of (5.1) we can get the marginal benefit per crane per an individual

respondent. This is given in (5.2):

(5.2) MB = 0.47 — 0.0072(Cranes)

There are 2.14 million households in Israel as of 2020. Table 5.4 presents the results for

different amounts of cranes.

Table 5.4. Individual and social marginal benefits for different number of cranes

(D ) 3) (C)) ©) (6) (7)
Cranes | Benefit (per Benefit (use Individual | Individual | Social value Social value
respondent in value per Marginal Marginal | of marginal of marginal
ILS) respondent in benefit (in benefit benefit per benefit per
ILS) ILS) (use value Crane (in Crane (only
only in ILS) use value in
ILS) ILS)
10 39.655 7.534
20 43.29 8.226 3.635 0.691 363.5 163.575
25 44.8375 8.519 1.5475 0.294 309.5 139.275
30 46.205 8.779 1.3675 0.260 273.5 123.075
40 48.4 9.196 2.195 0.417 219.5 98.775
50 49.875 9.476 1.475 0.280 147.5 66.375

Columns (2) and (4) are derived from equations (5.1) and (5.2). Columns (3) and (5) present
only the use value of the individual benefit and marginal benefit respectively. Recall that the
use value is only 19% of the total value. Columns (6) and (7) presents the national value of
the marginal crane. Column (6) presents the total value while column (7) presents the use
value only. To find the optimal number of cranes we need to equate these national marginal
benefits to 102.7 ILS which is the marginal cost of one crane. This yields 54K and 39K cranes

for the total and use only values.
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5.4 Cost allocation for the cranes project

The costs associated with the cranes project was estimated by 3.25 million ILS based on the
fact that the optimal number of cranes was found to be 43K. But now, when we calculate the
use and non-use value of the site, the optimal number of cranes is 54K. Substituting this
number in the cost equation based on column 2 in table 3.2 yields 4.38 million ILS per year.
There is an increase of 26% in the number of cranes and this should be financed by the
government. This leaves 3.24 million ILS for the visitors to pay for. This is almost the same
as the 3.25 million ILS in the former case. So only a modest decrease in price should be

applied to 6.69 ILS.

6. Discussion

The results of our study show that wintering cranes in the Agamon reserve have large use
(e.g., touristic) and non-use (e.g. existence) values. These values more than justify the
expenditures needed to protect the agriculture in the Hula Valley from potential damages
caused by the cranes. The existence of non-use values justifies government intervention in

funding this protection, thus making it more palatable for farmers to co-exist with the cranes.

The uniqueness of this study is in the estimation of the optimal number of cranes that should
be allowed to stay in the Agamon during the winter months. This was made possible by
estimating the marginal costs and benefits of cranes. The notion of the optimal number of
cranes might at first seem absurd, but in this case it is more than an abstraction: since it is
human activity and intervention in nature that altered the cranes’ behavior and caused the
change in the wintering location of tens of thousands of them, human activity and intervention

could also be used to determine how many of them will decide to do so.

The use of two benefit estimation methods in the same study is no too common, but well
justified in this case. Using a revealed preference method, the TCM, results in a (relatively)
indisputable lower bound for the value of cranes that is well understood by the different
stakeholders in this conflict. But since it is well established that wildlife conservation has
values that beyond these very local use values, a stated preference method such as the CVM
was needed, and indeed resulted in showing that the value of cranes to society is greater than
just their value for tourism. At the same time, the use value obtained from the two methods

was similar, and they in fact corroborated each other.
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The main limitation of our study is that it was conducted during unusual times, i.e. the Covid-
19 epidemic. This had an effect mainly on the estimation of benefits with the TCM, since the
number of visitors in the Agamon was probably smaller than what it would be in a “normal”
season, and there were almost no international visitors. We speculate that this somewhat
lowered the estimated use values of cranes. On the cost side, we did not find evidence of
actual damage to agricultural crops by the cranes. If such damages were to exist, this would

probably have resulted in increasing the costs of cranes.

The year after we concluded our surveys was characterized by another event that deeply
affected cranes in the Agamon, an outbreak of Avian flu that resulted in the death of
approximately 8,000 cranes that were wintering in the Agamon, and in its closure to visitors
for most of the remainder of the winter season. Here again, we could speculate what he effects
of this event and the probability of similar events occurring in the future would be, but we

find it more prudent to leave it as a future study to be conducted.

7. Summary

The present study deals with a human-wildlife conflict. Humans play here a double role. They
associate themselves with the wildlife (cranes in this case) by visiting the site where they are
located. But they also suffer from their presence, mainly due to damage to their crops and/or
cost associated with keeping them away from the fields. This economic study tries to find out
the optimal number of cranes. This number is characterized by equating the marginal benefit

of a crane to the marginal cost of its presence in the Agamon.

We looked at different years (the last 20 years) and tried to associate the costs of the "cranes
project" to their numbers. Our results dictate that the marginal cost of one crane is not
increasing with their numbers but rather remains the same at a level of 102.7 ILS/crane/year.

Thus, we aim at equating the marginal benefit of one crane to that number,

Our benefit estimation was divided to two parts. We tried to measure first the use value of the
site through a survey which was distributed to 217 representative visitors. We used the
Individual Travel Cost method in order to find out their net benefit (after excluding their costs
associated with arriving at the site) for three different numbers of cranes 10K, 25K and 50K.
Results show that respondents increase their visit frequency when the number of cranes
increases. The visit frequency rises from 0.64 to 0.82 when the number of cranes increases

from 10K to 50K. This is an increase of about 30% but it should be remembered that this
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increase is only for the current visitors. It does not take into account new visitors that were not
visiting when the number of cranes was low but do so now when their number increased. The
net benefit increases from 23.8 ILS per visit when the number of cranes is 10K, to 28.68 ILS

when their number increases to S0K. This is an increase of almost 21%.

Next, we used the derived functions in order to find out how the total value of the site changes
with the increased number of cranes. We did that by multiplying the net benefit per visit by
the number of visit days. This number of visit days was derived from the known number of
visits currently and the predicted change in the visit frequency when the number of cranes
changes. The total value of the site increases from 9.85 million ILS per year when the number
of cranes is 10K, to 15.1 million ILS when the number of cranes reaches 50K. This is an
increase of 53%. We fitted a quadratic function to the different values of the site and were

able by taking the first derivative to get a marginal benefit of the site.

Equating the marginal benefit to the marginal cost yields 43K cranes as the optimal number.
This is the point where adding one more crane will contribute less than 102.7 ILS. Inserting
43K in the cost function, we find that the cost for accommodating that amount of cranes is
3.25 mill. ILS per year. We were able also to find the increase in the entrance price that will
match that cost. This was equal to 6.71 ILS per visit. This will reduce the number of visitors
by about 20K visits per year but will enable creating a sustainable solution to the ongoing

saga of who will pay for the project.

Besides finding out the use value of the site we also found out its national value. This was
done by a representative national survey. The survey included 750 participants which were
divided into three groups each with a different bid for 25K cranes. Based on the answer they
were asked about lower of upper number of cranes. The value of the site ranges from 85M to
107M 1ILS for 10K to 50K cranes, respectively. This is significantly higher that the tourist
value found earlier. The optimal number of cranes is 54K. We find that the government
should pay 26% of the project. This has only a negligible effect of lowering the entrance price
to 6.69 ILS.
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	דכבי לענות על אש לתו א לו ציב ענו מ סרפ ניתחוים כ כלל.םיי אר שתי דב קנו תא ה עלויות כהלכליתו ש ל רפויטקי ה געוםיר דציכו א לו שומפעתו סממ רפ ה גערוי.ם תאז על דיי תצרה גר סריהי ב ין סמ רפ העגרוים לעלויתו ה רפויטקי 

	. )( )- )
	אלרח כמ ן קדב נו תא תהועלתו ש ל ה געו.םיר דנשיג רבכ עהת הש בעוהד א יהנ תמ ייתרמ צמל או תא תהועתל זאהרותי של ה עגרוים 
	3 
	3 

	תהועתל כ פי ש מותרדג בבעדוה תאז ה אי ה תועתל אללו צומש םיא ה נהא ךכב שםנשי רשע תו א לפי עגרוםי אב מג.ןו חיקלנו תא תהועתל זהתא של ני רמ כביםי ערקייי:ם ה תועלת קבמלםיר 
	עךר ה שישומ של ה גאמון 
	הותועתל לאלו אש םני קבמ םיר א ך דעיין הצמ יםיר השעגרוים שחוםיב םהל םהו ףא מ וכנםי םלשל על ךכ 
	ךרע אהי
	שמיו.(ש תהועתל נמאהד על דיי תש י ש טי.תו ש טית עלתו ה גההע דכב י צמל או תא ה ךרע ה תיירתוי 
	ךרע שה י(שומ שו תטי ההרעהכ ה מותנתי כב די צמל וא א ת הךרע האלומי ש ל ה געו.םיר מ ךרע ז ה נתין םג הלסחיר תא ךרע שה מיוש דכב י צמל וא תא הךרע ה קני לאלו ש אל גמיע םי רקבל .רתאב 

	. . . . 
	3 
	יכתין יש ש אכ ול לואם רטמת הדובעה הייהת ל מצאו תא הותתלע מל בירקם עמצם אלו קפסלי רישהתו
	לע פ נוי ארנה תלעותהש במלירקם יהא אז ת ה מעמשתותי 
	כ שינ ילשש ממרקבי אהגומן יעיגמ ם אל גמןו דבלב ךכ השם יעיגמ ם זוחו ירם בואתו הוים 
	ראשל נשה יילשישם י ש מ רטתו יב רוק רחא תו בוזאר סויבל רגירמ השם יה ו יעיגמ ם גם ךכ 

	. -
	שתטי אהמיהד ה יהת על ידי רקס ים ייעוד.םיי כב די לצמאו תא ה ךרע תהיירתוי ש ל אהמגון א ספנו מ ידע אשמלוםינ שא ר ח וקלו אב רת מצע ו 
	אשהלוםינ כ ללו ש אלתו על דת ריתו בקיור נוחכתי ועל שינוי תב דריות םא סמ פר ה גערוים יעלה א ו .דרי דכב י מלצאו תא ה ךרע רקבמל אש לנו ג ם המו מ קםו מהגוםיר רשא מ מנו גהיעו לגאמ.ןו אש לנו םג סמרפ אש לתו צוסיו 
	מדרגופי.תו תנוני כהנהס ועלתו הגהע רב בכ א רשפיו לנו 

	צמלאו א ת עלתו ה בקיור אהטקפביתי קבמלםיר רשא ש וםינ רקבממ מלרקב על פי מ םוק מ גרויו וכהסנת קשמ בהש תיל ו הותשמ איי .ך עסב ליז סצה החלנ ו אלמו ד פוקנצי תי בישוק ממונתא ה ה  ךרע ליב םויק.רו 
	צמלאו א ת עלתו ה בקיור אהטקפביתי קבמלםיר רשא ש וםינ רקבממ מלרקב על פי מ םוק מ גרויו וכהסנת קשמ בהש תיל ו הותשמ איי .ך עסב ליז סצה החלנ ו אלמו ד פוקנצי תי בישוק ממונתא ה ה  ךרע ליב םויק.רו 

	) ) , 
	דכבי צמל וא תא הךרע ה לאמוי ש ל ה גאמון ציבענו קס ר ש ני נרבח ירתו רשא כלל םגדמ מ יגצי של רזא חי דמיתנ רשי .לא אכ ן שה אהל ה יהת בגלי נכונתו םלשל עברו ה רפוייטק 
	לדבהיל מ נכונתו .(רקבל ה רקסנים אשנלו על נכונתום של לם בערו סמ פרי געוםיר ש ונים 
	אלו ש ששמיו א תונו ב שתטי עלות ההג.(הע םג אכ ן
	שענש הימכב שולי ה רעכ ה טטסטסיי ממ רשא נ ו זגנר ה עךר ה לאומש יל גע.רו 

	). 
	דכבי צמל או תא מ סרפ ה עגוםיר אהופטאמילי שה ווינו תא תהועתל שה ולתי לעלתו שה ולתי ש ל ה עג.םירו פ םע חאשה תואוש הזגנר ה המ ךרע תהיירתו י וש םעפניהי המךרע ה אלו.ימ ההנהח ה יתש התהועלשה תולית לגערו 
	או לםוי ב יק(רו פותתח ככ ל סמש רפ ה געוםיר עו.הל דצמ ש ני הש עלות שה ולתי עוהל ככ ל מש ספר הגעוםיר עוהל 
	ההנהח ה רשאונה אצמנה נכו.הנ ההנהח שה ניהי אצמנה נכונה חבל.הק ה עלות שה ולית ש ל הגעוםיר ה תיק הבו.הע 

	דכבי מלצאו תא החמיר ש קבמהםיר שרדייו של לם דכב י ממלן א ת פרוייטק הגעורים שמתשהנו בפוצקניית בהישוק בליקרו .רתאב פונצקהי תאז אשפיהר לנו דלעת דציכ סמ רפ בהקיוםיר ב גאמון שי תהנ שאכ ר נעלה תא ה חמרי כב די מלמן תא ה רפוי.טקי ךס כ ל מהימון מא רו להיתו ש והו מלסרפ בהקיוםיר כ פול גהידול בחמרי ה כניס ה .רתאל 
	דכבי מלצאו תא החמיר ש קבמהםיר שרדייו של לם דכב י ממלן א ת פרוייטק הגעורים שמתשהנו בפוצקניית בהישוק בליקרו .רתאב פונצקהי תאז אשפיהר לנו דלעת דציכ סמ רפ בהקיוםיר ב גאמון שי תהנ שאכ ר נעלה תא ה חמרי כב די מלמן תא ה רפוי.טקי ךס כ ל מהימון מא רו להיתו ש והו מלסרפ בהקיוםיר כ פול גהידול בחמרי ה כניס ה .רתאל 

	ותאצ:תו 
	ותאצ:תו 

	עלתויו 
	עלתויו 
	– 
	הצרוו מ סרפ שמ ואותו רגר סי.הי על פי ה מבוקהתו ה טטססיטתי שמהאוה בההא האי זו שש מיהש ךשמהל ה שיחובי:ם 

	TC = -1,165,308 + 102.7 (NOC) 
	 ,רשאכ 
	 ,רשאכ 

	TC = טקייורפה תולע 
	NOC = םירוגעה רפסמ 
	102.7 
	כפי ש ניתן ארל,תו שמ ואות ה עלתו האי לינראי.תי כ לרמו ב נגידו הלנתח ה,אצומ ה עלתו ה שולתי א ינהנ עוהל א אל ראשנבק תועב המרש ה ל 
	קשל םי לגע.רו 

	250 217 
	תעותל ת ייוריתת 
	- 
	גדנמו 
	שיא ב אמגון רשאכ מ םכות 
	היו נתינים שלי.שומ תנוני ת דריות בהקיורכ םיפוצקניש המ לסרפי ה געוראב םימגו ן ותהוע תל לי םו בקיו ר תנוםינ הל:ןל 

	Number of Cranes (000') 
	Number of Cranes (000') 
	Number of Cranes (000') 
	Number of Cranes (000') 

	10 
	10 

	25 
	25 

	50 
	50 


	(1) Visit frequency (visits per year) 
	(1) Visit frequency (visits per year) 
	(1) Visit frequency (visits per year) 

	0.641 
	0.641 

	0.716 
	0.716 

	0.818 
	0.818 


	(2) Benefit per visitBPV
	(2) Benefit per visitBPV
	(2) Benefit per visitBPV
	( 
	) 


	23.8 
	23.8 

	27.02 
	27.02 

	28.68 
	28.68 



	0.641 10 0.818 50,000. 22% 5.5% 10 23.8 28.68 17% 4.25% 10 
	כל,רמו דת ירתו ה בקיוםיר של הנ עוהל מ 
	רשאכ סמ רפ ה עגוםיר ה או 
	אלםיפ דע ל 
	שאכר סמרפ ה עגוםיר ה או 
	דמ רבו ב עליהי ש ל כ 
	או כב 
	כלל 
	אלםיפ עגוםיר נסו.םיפ תהועלת בלקירו עוהל םג האי מ 
	דע ל 
	קש.םיל נגדיש תש ועלתו א לו ה ן מ רבע לעלתו הגההע ש ל ה .טרפ דמב רבועלייש ה ל 
	א ו כב 
	כלל 
	אלפ םי געור םי נוס.םיפ 

	: 
	דכבי מכלת א ת שה ינוי תב ועתל ה כללתי ש ל תאהר מ חבינה ת יריותתי אצמ נו תא סמ רפ ה בקיוםיר לכל סמרפ ש ל גע.םירו כהפלנו תא ה ךרע ה הז ב תועלת ליםו ב קירו ש תאוהר םדוק ל.ןכ ה נתוםינ תמ ראוים הללן 

	Number of Cranes (K) 
	Number of Cranes (K) 
	Number of Cranes (K) 
	Number of Cranes (K) 

	10 
	10 

	20 
	20 

	25 
	25 

	30 
	30 

	40 
	40 

	50 
	50 


	(3) Visits ('000)* 
	(3) Visits ('000)* 
	(3) Visits ('000)* 

	414 
	414 

	442 
	442 

	465 
	465 

	470 
	470 

	498 
	498 

	526 
	526 


	(4) TB (=visits*BPV) in 
	(4) TB (=visits*BPV) in 
	(4) TB (=visits*BPV) in 
	('000 ILS) 

	=414*23.8 = 9851 
	=414*23.8 = 9851 

	11549 
	11549 

	12321 
	12321 

	13031 
	13031 

	14234 
	14234 

	15094 
	15094 



	414 10 526 50 21% 5.25% 10 9.85 10 15.09 50 35% 8.75% 10 
	כפי ש נתין ארלתו מבטה,הל סמ רפ ה בקיוםיר עוהל םע סמ רפ ה עג.םירו מ 
	אלפי מיי בקירו שאכ ר יש רתאב 
	אלפי געוםיר ודע ל 
	אףל קבמ םיר רשאכ סמ רפ ה עגוםיר עוהל ל 
	.ףלא דמ רבו ב עליהי ש ל 
	או כ 
	כלל 
	אלפי עגוםיר נסו.םיפ ה ךרע כהולל ש ל רתאה נע ב ין 
	מיליוני קש םיל של נה רשאכ םנשי 
	אלפי געורים ודע ל 
	מיליוני קש לים של הנ רשאכ םנשי 
	אףל גע.םירו דמ רבו ב גדיול של 
	או ב 
	לכל ג דיול ש ל 
	אלפי געו.םיר הגדיול אכ ן בג הו רשאמ ה שינוי ה ן סמב פר בהקירוים הון ב תועתל לםוי בקי.רו סהיהב האי כש תע דמ רבו ב שילבו ש ל השנ.םיי בהיקרו המהנ ירתו וכלן שי יתור במ.םירק 

	102.7 
	דכבי מלצאו א ת מהסרפ ה אוטפמיאלי ש ל געוםיר קדב נו תמ י ה תועתל ה שולית ש ל עגרו נףסו שווה ל 
	קשלז .םימ הקיתא םי תהנאש יתהועתל ה שולש תיוו ה לעלתו ה שול.תי 

	MB = -2.76*NOC + 214.45 = 102.7 = MC 
	NOC = 43 
	•

	43 
	כל,רמו ה תאצו ה הכ אי 
	א ףל געו.םיר 

	43 . 3.25 6.71 484 . 
	דכבי צמל או תא מהחרי ש כיהס תא עלויתו ה פרויטקי אצמנ תא עלתו ה קזנ על פי שמ ותאו ה עלתו על דיי צההב ש ל 
	אףל געוםיר 
	תהאצוה ה אי 
	מיליון קש .םיל החמיר ש צמנא האו 
	קשםיל בליק.רו בחמ רי הז יהי ו 
	אב ףליקוםיר 

	. 2 )40 ,10 80( 25 " 50 10 -. 
	תעותל ואלימת 
	– 
	אשנלו רקסב צראה י 
	750 
	גדנ.םימ רקסה נךרע ב שטיה ה דכיוטמוית כהפוהל
	דנמגים אשנלו 
	אשלתו עבקו.תו םה ק בילו חאד שמ לוהש כס וםימ 
	או 
	ואשנלו םא םה מ וכםינ של לם תא סהםוכ בערו 
	אלפי געוםיר שב .הנ מ י ש עהנ כ"ן
	אשנל על א תוו ס םוכ בא ל ל 
	אףל געו.םיר מ י שענה לא אשללה ה שארונה אשנל אהם האו מכון של םל תא כסהום זהה עברו 
	אלפי געו.םיר אשלנו בנסוף גלבי ה מניםיע שתלל.םו א לו ח וקלו למניםיע שא ר שק רוים ב רעך שה ישומ כואלו שא ר שק וםיר ב ךרע אהי 
	שישומ 

	תהאצותו תנונ תו בטבהל לע:לי 
	תהאצותו תנונ תו בטבהל לע:לי 

	כס םו שתלםול 
	כס םו שתלםול 
	כס םו שתלםול 
	כס םו שתלםול 
	כס םו שתלםול 


	-
	-
	כן
	כן


	-
	-
	כן
	לא


	-
	-
	לא
	לא


	n
	n

	-
	-
	לא
	כן



	10 
	10 
	10 

	61.1% 
	61.1% 

	4.7% 
	4.7% 

	31.2% 
	31.2% 

	3.0% 
	3.0% 

	529 
	529 


	40 
	40 
	40 

	37.9% 
	37.9% 

	3.7% 
	3.7% 

	54.9% 
	54.9% 

	3.5% 
	3.5% 

	428 
	428 


	80 
	80 
	80 

	26.4% 
	26.4% 

	5.6% 
	5.6% 

	64.4% 
	64.4% 

	3.6% 
	3.6% 

	447 
	447 


	"
	"
	"
	הס 
	כ 


	1404
	1404



	10 65.8% "40 41.6% 80 32% ) -10 50 . 
	כפי ש נתין רלאתו מ טהב,הל תהאצותו גהיוניתו במ חיתנ צר יונאלי.תו םשל ךכ נטשפ על דיי ס כיהמ כל פעם של ש ני טהוםיר ה ימנםיי שוני אמשהל.םיי כ ל,רמו ה שתוהב אשלהל ה שארוהנ ב .דבל נתין רלאתו ש בערו כסש םול 
	קשל ,םי 
	רמא ו 
	כ."ן בעס רוכש םו ל 
	קשלי קר ם 
	שהיב ו חביו ב ועבס רוכש םול 
	קשםיל ר ק 
	שהביו בכ"."ן על פניו אל ניתן דלתע המ ה תועלת 
	נכונתו ל(םלש כמ יוון ששתהבוות היו קר כ ן 
	.אל מב קיםיר אכ לו תשמםישמ ב נתיוח לוגסיטי זאו בקמ םיל כנונתו צוממעת .םלשל בטההל ה אבה מכסמתא ת ה תאצותו בערו סמ רפ י געוםיר רשא נעב םיי ן 
	ל 
	אלף

	(1) 
	(1) 
	(1) 
	(1) 
	(1) 
	(1) 

	Cranes (000') 
	Cranes (000') 



	(2) 
	(2) 
	(2) 
	(2) 

	Benefit (mill. ILS) 
	Benefit (mill. ILS) 



	(3) 
	(3) 
	(3) 
	(3) 

	Benefit_UV (mill. ILS) 
	Benefit_UV (mill. ILS) 



	(4)  MB (mill. 
	(4)  MB (mill. 
	ILS) 

	(5) 
	(5) 
	MB_UV 
	(mill. ILS) 

	(6) MB_Crane 
	(6) MB_Crane 
	(ILS) 

	(7) MB_Cranes_ 
	(7) MB_Cranes_ 
	UV (ILS) 


	10 
	10 
	10 

	39.655 
	39.655 

	7.534 
	7.534 


	20 
	20 
	20 

	43.29 
	43.29 

	8.22 
	8.22 
	6


	3.635 
	3.635 

	0.69 
	0.69 
	1


	363.5 
	363.5 

	163.575 
	163.575 


	25 
	25 
	25 

	44.8375 
	44.8375 

	8.519 
	8.519 

	1.5475 
	1.5475 

	0.294 
	0.294 

	309.5 
	309.5 

	139.275 
	139.275 


	30 
	30 
	30 

	46.205 
	46.205 

	8.77 
	8.77 
	9


	1.3675 
	1.3675 

	0.2 
	0.2 
	60


	273.5 
	273.5 

	123.075 
	123.075 


	40 
	40 
	40 

	48.4 
	48.4 

	9.196 
	9.196 

	2.195 
	2.195 

	0.417 
	0.417 

	219.5 
	219.5 

	98.775 
	98.775 


	50 
	50 
	50 

	49.875 
	49.875 

	9.476 
	9.476 

	1.475 
	1.475 

	0.280 
	0.280 

	147.5 
	147.5 

	66.375 
	66.375 



	)1,( )2( )3( )2( )3( )4( )5( )6( )7( 
	טהרו שה אמ,יל ט רו 
	מ טרפ תא סמ פרי הגעוםיר ב ערשתו א ל.םיפ ה טוםיר 
	ו 
	בצמ יםיע על תהועתל לטרפ מביליוני קש .םיל טרו 
	מ טרפ א ת תהועתל כהולתל טורו 
	תא תהועתל ה נובתע קר מכרעי שהי.שומ טוםיר 
	ו 
	מ רפםיט תא שה ינוי תבועתל מברבע מלסרפי געוםיר בג הוםי י.רתו טרוים 
	ו 

	)
	מרפםיט תא ה ךרע ה שולי לגערו 
	על ידי ח לוהק תב וסתפ ה געוםיר ב ין כ ל תש י ש ור.(תו רעםיכ א לו נתינים קשב.םיל 

	2.14 )2020.( 2 2.14 85 107 10 50 10 15 50 102.7 ) 147.5 )"54 103  . )7102.7 30 40 39 . 43 
	דמביתנ ארשיל שי 
	מיליון קשמ י ב תי 
	כנון ל 
	כהפהל ש ל טרו 
	ב 
	מניהב רעך כ ולל של רתאה שא ר נע ב ין 
	ל 
	מיליוני קש םיל עברו מ סרפי עגרוים רשא נעים ב ין 
	ל 
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	Highlights 
	✔
	✔
	✔
	✔

	Benefits and costs for different amount of cranes in the Agamon wetland were estimated. 

	✔
	✔
	✔

	Marginal costs and benefits allowed for estimation of the optimal number of Cranes. 

	✔
	✔
	✔

	Results indicate that if the site is considered only for touristic purposes, the optimal number of cranes is 43K. 

	✔
	✔
	✔

	Sustaining the cranes project requires an additional 6.7 ILS to the existing entrance fee (18 ILS). 

	✔
	✔
	✔

	If the non-use value is added to include non-visitors as well, the optimal number of cranes increases to 54K. 

	✔
	✔
	✔

	In this case the government should pay the difference in the project's cost (due to an increase in the number of cranes).  


	Abstract 
	The increasing number of cranes wintering in the Agamon reserve in the Hula Valley in past decades have been a blessing for tourism but have also resulted in growing expenditures for farmers. In this study, we performed an economic analysis to determine how many cranes should be allowed to winter in the Agamon, and who should fund the protection of agricultural activities from the cranes. We estimated the benefits to tourism by using the travel-cost method, which allowed us to calculate both marginal and to
	1. Introduction 
	While biodiversity is still declining globally at an alarming rate, on a regional level cases of promising conservation efforts exist. While these cases are to be applauded from a purely conservation perspective, in landscapes with human land-use they often lead to human-wildlife conflicts (Distefano 2005, König et al. 2020). Such human-wildlife conflicts exist all over the world. Examples include the conservation of the Asiatic black bear in China resulting in conflicts with livestock farming and crop prod
	pond farmers (Myšiak et al. 2013), and 
	-

	Economic studies on human-wildlife-conflicts often focus on assessing the value of biodiversity conservationimplicit goal of conveying the message to decision makers that biodiversity conservation generates benefits also from an economic point of view (Hanley et al. 2010, van Eden et al. 2021). These studies are useful, but they are insufficient to comprehensively address the cases of successful conservation resulting in human-wildlife conflicts as by focusing on the benefit side of conservation they ignore
	“
	” by applying different valuation methods often with the explicit or 
	the “good 
	” 
	economists refer to as “
	”

	Such studies seem very valuable, in particular in situations where it is not the question a highly endangered species should be conserved, but in situations where a species is not in a critical state (anymore) and the question arises on the appropriate . Here, such studies can provide valuable decision support for policy makers, NGOs and other stakeholders to find a suitable compromise in relation to human-wildlife conflicts. However, despite their potential usefulness, only very few studies exist (examples
	Such studies seem very valuable, in particular in situations where it is not the question a highly endangered species should be conserved, but in situations where a species is not in a critical state (anymore) and the question arises on the appropriate . Here, such studies can provide valuable decision support for policy makers, NGOs and other stakeholders to find a suitable compromise in relation to human-wildlife conflicts. However, despite their potential usefulness, only very few studies exist (examples
	if 
	level of conservation

	Farja 2017, Siikamäki and Layton 2005, Wätzold et al. 2008), which aim to identify the optimal level of conservation by deriving the demand and supply curves. 

	The purpose of our paper is to demonstrate how to identify the demand and supply curves in a conflict between the conservation of a species and the related eco-tourism on the one hand, and agricultural production, which is negatively affected by the presence of the species, on the other. Our case study is the conservation of cranes in the Agamon wetland in Israel. Successful conservation measures have increased the crane population and made in an attraction for tourists, but cranes have fed on neighbouring 
	To our knowledge, our paper is the first to combine the travel cost method to evaluate the marginal benefits of the conservation of a species relevant for eco-tourism with an assessment of the marginal conservation costs. With our paper, we hope to provide a blueprint for future economic studies in the field of human-wildlife conflicts related to eco-tourism and other human land use activities to support decision-making.  
	2. Methodology 
	2.1 Area and site description 
	2.1 Area and site description 
	2.1 Area and site description 
	The Hula Valley in the Upper Galilee was until about 70 years ago covered with swamps and a natural meadow, but today it is mostly cultivated as agricultural land. Even today, the Hula Valley is an important stop on the migration route of millions of birds that make their way each year between nesting sites in Europe and wintering in Africa. Among the migratory birds, the gray crane stands out in its size and beauty. About 100,000 to 150,000 cranes pass through Israel every autumn, stopping to rest in the H
	From the beginning of the 2000s, farmers, nature conservation organizations and the Jewish National Fund (KKL-JNF) joined the "Crane Project", which combines field protection with feeding the cranes in the Hula Reed. Over the years, many cranes changed their behavior after a short parking, they stay in the Hula Valley until the end of winter. The gathering of tens of thousands of cranes together has become a tourist attraction that attracts many visitors to the region (Shanni et al. 2018). 
	Over the years, the number of cranes wintering in the Hula Valley instead of continuing to migrate has increased - from 10,000 in the late 1990s to a peak of 51,000 in the winter of 2018-2019. The increasing quantities of cranes increase the expenses of the cranes project, as well as the damage caused by the presence of cranes in the fields during the winter. Some see the cranes project as a successful combination of agriculture, tourism and nature conservation, and some see it as an excessive intervention 

	2.2 Identifying the costs of the crane project 
	2.2 Identifying the costs of the crane project 
	The presence of cranes comes with explicit and implicit costs to agricultural operations in the Hula Valley. Explicit costs are the above-mentioned costs of feeding the cranes in the Agamon site, to prevent them from feeding in commercial agricultural land, and the costs guarding fields in effect scaring cranes away so that they will not feed on agricultural crops. Data on the explicit costs was obtained from the management of the Agamon wetland and from the Upper Galilee Agricultural Company, an umbrella o
	– 

	Implicit costs could occur if the presence of cranes causes a change in the decisions of farmers regarding which field crops and vegetables they will cultivate in the Hula Valley, resorting to less profitable crops because they are less prone to be damaged by the cranes. We did not find evidence of such changes in crop allocation. 

	2.3 Identifying the benefits to the visitors from the crane project 
	2.3 Identifying the benefits to the visitors from the crane project 
	The travel cost method (TCM) is a survey-based revealed preferences method which is widely used in the valuation of recreational benefits, (see e.g. Ward and Loomis, 1986 for an 
	The travel cost method (TCM) is a survey-based revealed preferences method which is widely used in the valuation of recreational benefits, (see e.g. Ward and Loomis, 1986 for an 
	overview and Cetin, Bourget, and Tezer, 2021 for a recent application). It measures the non-market benefits of a natural site for recreation based on the travel costs of visitors to the site, i.e. based on real behavior, as opposed to the stated-preference method contingent valuation, which is based on hypothetical scenarios. The TCM method has already been applied to value wetlands (e.g. Shrestha, Seidl and Moraes, 2002; Woodward and Wui, 2001) and also bird viewing (e.g. Becker et al., 2005; Gürlük and Re

	Data collection was done by a visitor survey. First a pre-test with 29 respondents was performed and the questionnaire was slightly revised. Respondents also helped us choose the payment intervals on the card and the payment format. We collected data on-site by face to face interviews with 217 visitors during or right after, their tour of the Agamon park where the cranes assemble. Respondents were given basic background regarding crane ecology and conflict with the local farming mitigated by the crane proje
	The first part habits, under different crane numbers. To illustrate the effect of crane numbers on the visitation experience, photos were used, selected by consulting the Agamon staff to represent the presence of 10, 25, and 50 thousand cranes in the site (See figures 1,2,3). 
	of the survey was intended to collect information about the respondent’s trip 

	The 2part included information about how far they travelled, size of company and the means of transport. The 3part collected demographic data, indicating gender, household size, education and income, and also addressed  motivation to visit the Agamon. 
	nd 
	rd 
	visitors’

	To analyse the data, travel cost for each respondent was estimated by using travel distance to calculate transportation cost and the time spent traveling. (1976) estimate of one-third of hourly income was used, being near the median estimate used in similar studies (Haab and McConnel, 2002). 
	For the cost of travel time, Cesario’s 

	Figure
	Figure 2.1. Illustration of the Agamon site with 10,000 cranes present 
	Figure
	Figure 2.2: Illustration of the Agamon site with 25,000 cranes present 
	Figure
	Figure 2.3. Illustration of the Agamon site with 50,000 cranes present 
	Here the Individual Travel Cost Method (ITCM) is applied, where b the individual observations (including travel cost and relevant socio-demographic characteristics) are used to derive the demand function - number of visits at different travel cost levels (Willis and Garrod, 1991). 
	To enable the estimation of the demand for visits based on changing number of cranes, in this study the TCM is also combined with contingent behavior questions (cf. e.g. Hanley and Alvarez-Farizo, 2003 and Whitehead, 2008). There respondents had to also state their estimated future visit frequency at different hypothetical crane numbers present on the site: 25,000 (status quo), 10,000 and 50,000 cranes. The stated number of visits for each scenario, i.e. each number of cranes (NOC) present, are used in a Po
	In a next step the visits are represented as function of number of cranes. Starting from the current situation (25,000) cranes and 465,000 visitors and using the visit frequency, a linear regression is used to get the number of visits at different number of cranes. The total benefit can be then calculated as number of visits multiplied by the associated CS for each level of cranes. Finally, the MB as a function of the number of cranes is calculated and set equal to the MC. 

	2.4 Estimating the benefits of cranes to society 
	2.4 Estimating the benefits of cranes to society 
	The TCM described in the previous section can only be used to estimate the use value of cranes, in this case for the visitors of the Agamon Reserve. Estimating the non-use components of the economic value, i.e. those that do not necessarily require a direct encounter with cranes, such as existence or bequest values (e.g. Smith, 1987; Champ et al., 1997), requires a direct approach to elicit value, i.e. one in which people state their willingness to pay for an environmental good. In this study we use the mos
	In the past decades the CVM method has been used in thousands of studies to value public goods in, among others, environment (e.g. Tonin, 2019), health (e.g. Yin et al., 2018), transport (e.g. Blackman et al., 2020) and culture (e.g. del Saz-Salazar et al., 2019) related arenas. Other survey-based methods in which people state their willingness to pay, as opposed to revealing it through their behavior as in the TCM, are choice experiments, contingent ranking, and contingent behavior (Johnston et al., 2017).
	The contingent valuation survey used in this study was comprised of five sections: an introduction that provides information and context about the cranes in the Agamon; the valuation questions; a question asking for the reasoning behind the answers to the valuation questions; questions regarding attitude to cranes and the environment; and socio-economic and demographic characteristic questions. 
	There were three different versions of the study, each starting from a different donation amount for crane conservation: 10, 40 or 80 NIS: 
	Are you willing to donate an amount of 10/40/80 NIS per year to ensure that 25,000 cranes stay in the Agamon in the winter? Yes /  No
	“
	” 

	the next question would ask about the same donation with a smaller number of cranes, 10,000. about the same donation with a larger number of cranes, 50,000. In addition, respondents were also asked to choose the amount they are willing to donate from a payment card with sums ranging between 0 and 150 NIS. 
	Subsequent questions depended on their answer to the first question. If they answered “Yes”, 
	If they answered “No”, the next question would ask 



	3. Results - Costs of different numbers of Cranes 
	As can be seen in Table 3.1, the number of cranes wintering in the Agamon Reserve rose from 8,000 in 1999 to nearly 60,000 in 2019. The increase in the number of cranes was met with a similar increase in the costs of the Cranes Project, since more feeding of cranes and more monitoring of the agricultural fields is required with more cranes (Table 3.4 and Figure 3.1). 
	. Summary of annual costs of the Cranes Project, including feed and field protection, alongside the peak number of wintering cranes counted in the Agamon Reserve 
	. Summary of annual costs of the Cranes Project, including feed and field protection, alongside the peak number of wintering cranes counted in the Agamon Reserve 
	. Summary of annual costs of the Cranes Project, including feed and field protection, alongside the peak number of wintering cranes counted in the Agamon Reserve 
	Table 3.1

	Year
	Year
	Year
	Year
	* 
	* 



	Number of cranes 
	Number of cranes 

	Cost (ILS) 
	Cost (ILS) 


	1999 
	1999 
	1999 

	8,000 
	8,000 

	250,000 
	250,000 


	2002 
	2002 
	2002 

	17,000 
	17,000 

	400,000 
	400,000 


	2005 
	2005 
	2005 

	21,300 
	21,300 

	850,000 
	850,000 


	2009 
	2009 
	2009 

	35,000 
	35,000 

	1,600,000 
	1,600,000 


	2010 
	2010 
	2010 

	33,000 
	33,000 

	1,880,000 
	1,880,000 


	2011 
	2011 
	2011 

	33,500 
	33,500 

	1,800,000 
	1,800,000 


	2012 
	2012 
	2012 

	30,630 
	30,630 

	1,786,865 
	1,786,865 


	2013 
	2013 
	2013 

	32,630 
	32,630 

	2,388,598 
	2,388,598 


	2014 
	2014 
	2014 

	38,780 
	38,780 

	2,411,698 
	2,411,698 


	2015 
	2015 
	2015 

	29,500 
	29,500 

	2,844,840 
	2,844,840 


	2016 
	2016 
	2016 

	45,400 
	45,400 

	3,654,222 
	3,654,222 


	2019 
	2019 
	2019 

	56,000 
	56,000 

	5,250,000 
	5,250,000 


	2020 
	2020 
	2020 

	40,600 
	40,600 

	6,256,000 
	6,256,000 



	*Years used in the analysis were only those for which both data on costs and on crane numbers was available. 
	0 2000000 4000000 6000000 Cost (NIS) 
	2000 2005 2010 2015 2020 year cranes cost 
	Figure 3.1. Number of wintering cranes and the costs of the Cranes Project. 
	The marginal cost of a crane was then estimated using OLS. In Table 3.2, in Column 1 we present the regression using all available data points. The coefficient on the cost variable is the marginal cost,117 ILS. In Figure 3.2 we plot the regression line and the observations used in the regression. As can be seen very clearly in the graph, there is an outlier observation (corresponding to the year 2019) with unusually high costs, an outlier that raises the estimated marginal cost. 

	OLS regression to obtain the marginal cost of a crane. The dependent variable is the cost (in ILS) of the Cranes Project. 
	OLS regression to obtain the marginal cost of a crane. The dependent variable is the cost (in ILS) of the Cranes Project. 
	Table 3.2. 

	VARIABLES 
	VARIABLES 
	VARIABLES 
	VARIABLES 

	(1) 
	(1) 
	cost 

	(2) 
	(2) 
	cost 


	cranes 
	cranes 
	cranes 

	117.4*** 
	117.4*** 

	102.7*** 
	102.7*** 


	TR
	(25.05) 
	(25.05) 

	(13.40) 
	(13.40) 


	Constant 
	Constant 
	Constant 

	-1392139 
	-1392139 

	-1165308** 
	-1165308** 


	TR
	(863,854) 
	(863,854) 

	(454,531) 
	(454,531) 


	Observations 
	Observations 
	Observations 

	13 
	13 

	12 
	12 


	R-squared 
	R-squared 
	R-squared 

	0.666 
	0.666 

	0.855 
	0.855 



	Standard errors in parentheses 
	*** p<0.01, ** p<0.05, * p<0.1 
	Column 1 includes all observations. Column 2 omits the outlier. 
	0 Cost 10,000 20,000 30,000 40,000 50,000 60,000 Cranes 
	Figure 3.2. The estimated regression line showing the relationship between number of cranes and costs, using all observations. Note the outlying observation at the top of the figure. 
	In Column 2 of Table 3.2 we repeat the estimation, this time omitting the outlying observation. As a result, the marginal cost of a crane drops to 103 NIS. This regression has a higher goodness of fit, as can be seen by the substantial increase in R, from 0.67 to 0.86. Figure 3.3 shows the resulting regression line. 
	2 

	0 Cost 10,000 20,000 30,000 40,000 50,000 60,000 Cranes 
	Figure 3.3. The estimated regression line showing the relationship between number of cranes and costs, without the outlying observation. 


	4. Results Travel cost 
	– 

	4.1 Descriptive statistics 
	4.1 Descriptive statistics 
	4.1 Descriptive statistics 
	Tables 4.1-4.3 summarizes the descriptive statistics of the visitors which were sampled in the site itself. Table 4.1 concentrates on the visit frequency under different scenarios concerning the number of cranes. Table 4.2 concentrates on the socio-demographic characteristics of the sample and table 4.3 presents the distribution of activities at the site. 
	Descriptive statistics of current and contingent visitation of the Agamon reserve per 10 years. 
	Table 4.1. 

	Table
	TR
	TH
	Span

	Current 
	Current 
	Current 
	visitation 


	Expected visitation if crane numbers remain at 25k 
	Expected visitation if crane numbers remain at 25k 

	Expected visitation if crane numbers increase to 50k 
	Expected visitation if crane numbers increase to 50k 

	Expected visitation if crane numbers reduce to 10k 
	Expected visitation if crane numbers reduce to 10k 


	Mean 
	Mean 
	Mean 

	6.25 
	6.25 

	7.16 
	7.16 

	8.18 
	8.18 

	6.41 
	6.41 


	Standard Error 
	Standard Error 
	Standard Error 

	0.52 
	0.52 

	0.48 
	0.48 

	0.57 
	0.57 

	0.49 
	0.49 


	Median 
	Median 
	Median 

	2.5 
	2.5 

	5 
	5 

	5 
	5 

	3.33 
	3.33 


	Standard Deviation 
	Standard Deviation 
	Standard Deviation 

	7.63 
	7.63 

	7.09 
	7.09 

	8.33 
	8.33 

	7.15 
	7.15 


	Minimum 
	Minimum 
	Minimum 

	0.5 
	0.5 

	1 
	1 

	0.5 
	0.5 

	0.5 
	0.5 


	Maximum 
	Maximum 
	Maximum 

	30 
	30 

	30 
	30 

	40 
	40 

	30 
	30 



	Descriptive statistics of visitation and demographic information for the Agamon reserve visitors. 
	Table 4.2. 

	Table
	TR
	TH
	Span

	Private car (yes=1) 
	Private car (yes=1) 

	Travel distance 
	Travel distance 

	Gender 
	Gender 
	Gender 
	(female=1) 


	Age 
	Age 

	Household size 
	Household size 

	Nationality (IL born=1) 
	Nationality (IL born=1) 

	Education (1-4) 
	Education (1-4) 

	Membership 
	Membership 
	in “green” 
	organization (yes=1) 

	Monthly income per househol d 
	Monthly income per househol d 


	Mean 
	Mean 
	Mean 

	0.90 
	0.90 

	113.96 
	113.96 

	0.48 
	0.48 

	40.75 
	40.75 

	4.15 
	4.15 

	0.84 
	0.84 

	2.75 
	2.75 

	0.15 
	0.15 

	11,484 
	11,484 


	Standard Error 
	Standard Error 
	Standard Error 

	0.02 
	0.02 

	5.06 
	5.06 

	0.03 
	0.03 

	1.17 
	1.17 

	0.13 
	0.13 

	0.02 
	0.02 

	0.07 
	0.07 

	0.02 
	0.02 

	201 
	201 


	Median 
	Median 
	Median 

	1 
	1 

	102 
	102 

	- 
	- 

	40 
	40 

	4 
	4 

	1 
	1 

	3 
	3 

	- 
	- 

	10,812 
	10,812 


	Minimum 
	Minimum 
	Minimum 

	- 
	- 

	2 
	2 

	- 
	- 

	12 
	12 

	1 
	1 

	- 
	- 

	1 
	1 

	- 
	- 

	5,139 
	5,139 


	Maximum 
	Maximum 
	Maximum 

	1 
	1 

	290 
	290 

	1 
	1 

	82 
	82 

	82 
	82 

	13 
	13 

	1 
	1 

	4 
	4 

	1 
	1 



	Descriptive statistics of visitation preferences for the Agamon reserve visitors. 
	Table 4.3. 

	VISITING MOTIVATIONS (YES=1) 
	Table
	TR
	TH
	Span

	Travel 
	Travel 
	Travel 
	time (h) 


	Travel cost 
	Travel cost 
	(ILS) 

	photography 
	photography 

	birdwat ching 
	birdwat ching 

	Viewing cranes 
	Viewing cranes 

	sports 
	sports 

	Agamon 
	Agamon 
	Agamon 
	main 
	visiting 
	site 
	(yes=1) 


	general score 
	general score 

	Gulf-car 
	Gulf-car 


	Mean 
	Mean 
	Mean 

	1.10 
	1.10 

	89.32 
	89.32 

	0.30 
	0.30 

	0.66 
	0.66 

	0.29 
	0.29 

	0.16 
	0.16 

	0.24 
	0.24 

	0.61 
	0.61 

	4.35 
	4.35 


	Standard Error 
	Standard Error 
	Standard Error 

	0.02 
	0.02 

	4.59 
	4.59 

	0.03 
	0.03 

	0.03 
	0.03 

	0.03 
	0.03 

	0.02 
	0.02 

	0.03 
	0.03 

	0.03 
	0.03 

	0.06 
	0.06 


	Median 
	Median 
	Median 

	0.97 
	0.97 

	72.33 
	72.33 

	0.00 
	0.00 

	1.00 
	1.00 

	0.00 
	0.00 

	0.00 
	0.00 

	0.00 
	0.00 

	1.00 
	1.00 

	5.00 
	5.00 


	Minimum 
	Minimum 
	Minimum 

	0.46 
	0.46 

	7.64 
	7.64 

	0.00 
	0.00 

	0.00 
	0.00 

	0.00 
	0.00 

	0.00 
	0.00 

	0.00 
	0.00 

	0.00 
	0.00 

	1.00 
	1.00 


	Maximum 
	Maximum 
	Maximum 

	2.90 
	2.90 

	387.11 
	387.11 

	1.00 
	1.00 

	1.00 
	1.00 

	1.00 
	1.00 

	1.00 
	1.00 

	1.00 
	1.00 

	1.00 
	1.00 

	5.00 
	5.00 



	As can be seen from table 4.1, the visit frequency in the current situation (25K cranes) is expected to be 7.16 per 10 years. It increases to 8.18 and decreases to 6.41if the number of cranes will increase to 50K or decreases to 10K cranes respectively. 
	Table 4.2 describes the socio-demographic characteristics of the sample. As can be seen, most variables are in line with the national average. A notable exception is the mean income which is about 25% less than the mean national income per household. 90% of the visitors arrives with private cars from a mean distance of 114 Km (one way). 
	Table 4.3 presents the motivation for the visit throughout the activities taken in the site. 61% of the visitors declared that the Agamon was their main visiting site. 95% of the visitors are interested in the cranes and/or birdwatching in general. But 70% of the visitors find other activities to do such as sport, gulf carts and photography.  

	4.2 Benefit of different number of Cranes 
	4.2 Benefit of different number of Cranes 
	The first step in identifying is the estimate the visit frequency function. This is done by regressing the declared visit frequency against the travel cost and other socio-demographic variables. Travel cost was calculated by adding up fuel cost for the declared distance and the opportunity value of time measures as 0.25 of the net hourly wage per respondent. This was done by the Negative Binomial model which is one of the count models. The results are given in table 4.4. 
	. Negative Binomial regression for the three visitation rates as a function of number of cranes and other explanatory variables (n=217) 
	Table 4.4

	Number of cranes (000') 
	Variable 
	Variable 
	Variable 
	Variable 

	10 
	10 
	coef. 

	s.e. 
	s.e. 

	25 
	25 
	coef. 

	s.e. 
	s.e. 

	50 
	50 
	coef. 

	s.e. 
	s.e. 


	Female (=1) 
	Female (=1) 
	Female (=1) 

	-.049 
	-.049 

	.124 
	.124 

	-.055 
	-.055 

	.119 
	.119 

	.214 
	.214 

	.132 
	.132 


	Age 
	Age 
	Age 

	-.008* 
	-.008* 

	.004 
	.004 

	-.007** 
	-.007** 

	.004 
	.004 

	-.011** 
	-.011** 

	.005 
	.005 


	H_size 
	H_size 
	H_size 

	-.008 
	-.008 

	.040 
	.040 

	-.020 
	-.020 

	.039 
	.039 

	-.027 
	-.027 

	.043 
	.043 


	IL born (=1) 
	IL born (=1) 
	IL born (=1) 

	.456** 
	.456** 

	.180 
	.180 

	.417** 
	.417** 

	.173 
	.173 

	.452** 
	.452** 

	.189 
	.189 


	Education (1-4) 
	Education (1-4) 
	Education (1-4) 

	-.024 
	-.024 

	.063 
	.063 

	.012 
	.012 

	.061 
	.061 

	.050 
	.050 

	.067 
	.067 


	Green (=1) 
	Green (=1) 
	Green (=1) 

	.361** 
	.361** 

	.166 
	.166 

	.313* 
	.313* 

	.160 
	.160 

	.389** 
	.389** 

	.172 
	.172 


	Income (1-5) 
	Income (1-5) 
	Income (1-5) 

	-.076 
	-.076 

	.067 
	.067 

	-.087 
	-.087 

	.064 
	.064 

	-.146** 
	-.146** 

	.071 
	.071 


	TC (ILS) 
	TC (ILS) 
	TC (ILS) 

	-.0037*** 
	-.0037*** 

	.0011 
	.0011 

	-.0042*** 
	-.0042*** 

	.0011 
	.0011 

	-.0035*** 
	-.0035*** 

	.0012 
	.0012 


	Const. 
	Const. 
	Const. 

	2.862*** 
	2.862*** 

	.605 
	.605 

	2.783*** 
	2.783*** 

	.578 
	.578 

	3.053*** 
	3.053*** 

	.622 
	.622 


	TR
	Log likelihood = -656.8 Pseudo R= 0.0367 Prob > chi= 0.0000 
	Log likelihood = -656.8 Pseudo R= 0.0367 Prob > chi= 0.0000 
	2 
	2 


	Log likelihood = -629.9 Pseudo R= 0.0327 Prob > chi= 0.0000 
	Log likelihood = -629.9 Pseudo R= 0.0327 Prob > chi= 0.0000 
	2 
	2 


	Log likelihood = -610.1 Pseudo R= 0.0380 Prob > chi= 0.0000 
	Log likelihood = -610.1 Pseudo R= 0.0380 Prob > chi= 0.0000 
	2 
	2 



	CS (in ILS) for 10 years 
	CS (in ILS) for 10 years 
	CS (in ILS) for 10 years 

	CS = 238 
	CS = 238 

	CS = 270 
	CS = 270 

	CS = 286 
	CS = 286 



	As can be seen from the table, the four variables that are significant are age, native of Israel, membership in a green organization and the travel cost. Consumer surplus or the benefit per visit day are given in the last row and are calculated by the reciprocal of the travel cost coefficient. Since the visit frequency is asked for 10 years period, the benefit for a visit day should be divided by 10. 
	In order to construct a marginal benefit function, we regressed a quadratic function of the yearly visit frequency on the number of cranes and number of cranes squared. This is given in equation (4.1). 
	(4.1) CS = 207.3 + 3.44*(NOC) – 0.037*(NOC)2 
	Taking the first derivative yield the marginal benefit function which is given by equation (4.2). 
	(4.2) Marginal benefit: MB = 3.44 – 0.074*(NOC) 
	To get more dots on the demand curve we substituted 20, 30 and 40 K cranes. We summarize the results in table 4.5. 
	Summery table of total and benefit per visit and marginal benefit (per crane per visit) 
	Table 4.5. 

	Number of Cranes (K) 
	Number of Cranes (K) 
	Number of Cranes (K) 
	Number of Cranes (K) 

	10 
	10 

	20 
	20 

	25 
	25 

	30 
	30 

	40 
	40 

	50 
	50 


	(5) CS per visit (Based on (1)) in 
	(5) CS per visit (Based on (1)) in 
	(5) CS per visit (Based on (1)) in 
	ILS 

	23.8 
	23.8 

	26.13 
	26.13 

	27.02 
	27.02 

	27.72 
	27.72 

	28.57 
	28.57 

	28.68 
	28.68 


	(6) MB per crane per visit (Based on (2)) in ILS 
	(6) MB per crane per visit (Based on (2)) in ILS 
	(6) MB per crane per visit (Based on (2)) in ILS 

	2.70 
	2.70 

	1.96 
	1.96 

	1.59 
	1.59 

	1.22 
	1.22 

	0.48 
	0.48 

	-0.26 
	-0.26 


	(7) MB per crane per visit (based on direct difference) in ILS 
	(7) MB per crane per visit (based on direct difference) in ILS 
	(7) MB per crane per visit (based on direct difference) in ILS 

	2.33 
	2.33 

	0.89 
	0.89 

	0.70 
	0.70 

	0.85 
	0.85 

	0.11 
	0.11 




	4.3 Optimal number of Cranes 
	4.3 Optimal number of Cranes 
	We first calculated the visits as function of cranes. We start from the current situation. 25K cranes and 465K visitors which is given. We than use the visit frequency in order to find how many visitors would be if the NOC will change to either 10 or 50K. We run a linear regression to get a line in which we can simulate the number of visitors also for 20K, 30K and 40K cranes. Results are in line 8 in table 4.6.  
	Next, we got the total value of the site by multiplying number of visitors by the associated CS for each level of cranes. This is given in line 9 in table 3. We than run a regression on the MB as a function of NOC and calculated the MB for each NOC based on the regression. We also calculated the MB of the site by direct subtraction of any adjacent levels of cranes. This is given in lines 10 and 11 in table 4.6 for direct subtraction and regression respectively).  
	The final step is to equate the marginal benefit of a crane to 103 which is the marginal cost. This is satisfied in 43K cranes. Substituting that in the demand function yield 506K visits per day. 
	Number of visits days, total and marginal benefit and the optimal number of cranes 
	Table 4.6. 

	Number of Cranes (K) 
	Number of Cranes (K) 
	Number of Cranes (K) 
	Number of Cranes (K) 

	10 
	10 

	20 
	20 

	25 
	25 

	30 
	30 

	40 
	40 

	50 
	50 


	(8) Visits ('000)
	(8) Visits ('000)
	(8) Visits ('000)
	* 
	* 



	414 
	414 

	442 
	442 

	465 
	465 

	470 
	470 

	498 
	498 

	526 
	526 


	(9) TB (=visits*CS) in ('000 
	(9) TB (=visits*CS) in ('000 
	(9) TB (=visits*CS) in ('000 
	ILS) 

	=414*23.8 = 9851 
	=414*23.8 = 9851 

	11549 
	11549 

	12321 
	12321 

	13031 
	13031 

	14234 
	14234 

	15094 
	15094 


	(10) MB (based on direct difference) 
	(10) MB (based on direct difference) 
	(10) MB (based on direct difference) 

	1699 
	1699 

	772 
	772 

	710 
	710 

	1202 
	1202 

	861 
	861 


	(11) MB (Based on function) 
	(11) MB (Based on function) 
	(11) MB (Based on function) 
	MB = 7546 172.5*(NOC) 
	– 


	5821 
	5821 

	4096 
	4096 

	3233.5 
	3233.5 

	2371 
	2371 

	646 
	646 

	-1079 
	-1079 


	(12) MB per crane over all visitors 
	(12) MB per crane over all visitors 
	(12) MB per crane over all visitors 
	If TB = -1.3788NOC + 214.45*NOC+ 7833, as in the graph below, then 
	2

	MB=-2*1.3788*NOC+214.45 

	186.874 
	186.874 

	159.298 
	159.298 

	145.51 
	145.51 

	131.722 
	131.722 

	104.146 
	104.146 

	76.57 
	76.57 


	Optimal number of Cranes 
	Optimal number of Cranes 
	Optimal number of Cranes 

	43K 
	43K 


	Number of visits 
	Number of visits 
	Number of visits 

	506K 
	506K 



	* Based on change in visit frequency. 
	.
	P
	Figure 41. The total annual benefit, cost and net benefit from different numbers of cranes. TB 
	total bebefit; TC total cost; TB-TC net benefit. 
	– 
	– 
	– 

	– 
	P
	Figure 4.2. The marginal annual benefit and cost per crane. Benefit is a function of crane numbers, while costs are fixed. Different ways to calculate cost are used as range estimates. MB marginal benefit; MC Marginal cost. 
	– 

	– 
	P
	Figure 4.3. The marginal annual benefit per crane over all visitors. and cost per crane. Benefit is a function of crane numbers, while costs are fixed. Different ways to calculate cost are used as range estimates. MB marginal benefit; MC Marginal cost. 
	– 


	4.4 Cost recovery entrance price 
	4.4 Cost recovery entrance price 
	Substituting 43K cranes in the cost function, we get 3.25 million ILS. How much should we price the entrance to raise 3.25 M ILS to pay for the 43K cranes? We know from the visit function equation that there will be 506K visitors when the NOC will be 43K . Thus, simple revenue dictates 8.5 ILS per visit (4300000/506000). But note that this will decrease the visit frequency by (0.0037(8.64) =) 0.032. The new visit frequency is given by: 
	4 
	4 


	Need to raise 4.4 Million ILS. Visit function cost coefficient: -0.0037. Visits = 506K; VF = 0.767 
	4 

	VF1 = 0.767 0.032 = 0.735. That is a change of 4.2% in visits. 
	– 

	The question is what the cost recovery price should be, i.e., the price at which the entrance price times number of visits will be 3.25 M. ILS? The answer is 6.71 ILS. This will decrease the number visits to 473K. Hence, a reduction of 22K of visits from 509K to 484K visits (4.3%). 
	We can calculate the reduction in benefit due to these 22K lost visits by subtracting the TB in each scenario. This will result in 0.813 M ILS. So, here is the trade-off: The value of the site is 14.43 M. ILS with 43K cranes and 506 K visitors. In order to the value of the site decreases to 13.63 M ILS (because the number of visits decreases to 484K visits). The marginal benefit per visit day is given now by: 
	pay for the cranes project 

	MB per visit: 27.85  6.71 = 21.14. This is summarized in table 4.7. 
	–

	Summery table for cost recovery scenario 
	Table 4.7. 

	Table
	TR
	TH
	Span

	Optimal scenario 
	Optimal scenario 

	Cost recovery scenario 
	Cost recovery scenario 


	NOC (000') 
	NOC (000') 
	NOC (000') 

	43 
	43 

	43 
	43 


	Visits 
	Visits 
	Visits 

	506 
	506 

	484 
	484 


	Price 
	Price 
	Price 

	0 
	0 

	6.71 
	6.71 


	TB (M ILS) 
	TB (M ILS) 
	TB (M ILS) 

	14.43 
	14.43 

	13.63 
	13.63 


	DWL (M ILS) 
	DWL (M ILS) 
	DWL (M ILS) 

	0.80 
	0.80 





	5. Results Contingent Valuation 
	– 

	5.1. Descriptive statistics 
	5.1. Descriptive statistics 
	5.1. Descriptive statistics 
	Descriptive statistics for the socio-demographic characteristics, the willingness to pay for different number of cranes and the different motives to do so, are all presented in table 5.1 Distribution of the dichotomous question (yes-no) is given in table 5.2. 
	Descriptive statistics for socio-demographic characteristics, willingness to pay and motives 
	Table 5.1: 

	Variable 
	Variable 
	Variable 
	Variable 

	Mean 
	Mean 

	S.E. 
	S.E. 

	Min 
	Min 

	Max 
	Max 


	Willingness to pay questions 
	Willingness to pay questions 
	Willingness to pay questions 


	payment card 25K 
	payment card 25K 
	payment card 25K 

	26.3 
	26.3 

	34.9 
	34.9 

	0 
	0 

	150 
	150 


	payment card 10K 
	payment card 10K 
	payment card 10K 

	22.3 
	22.3 

	31.6 
	31.6 

	0 
	0 

	150 
	150 


	payment card 50K 
	payment card 50K 
	payment card 50K 

	28.1 
	28.1 

	36.9 
	36.9 

	0 
	0 

	150 
	150 


	Value components questions 
	Value components questions 
	Value components questions 


	existence value 
	existence value 
	existence value 

	33.83% 
	33.83% 

	47.33% 
	47.33% 

	0 
	0 

	1 
	1 


	use value 
	use value 
	use value 

	17.45% 
	17.45% 

	37.97% 
	37.97% 

	0 
	0 

	1 
	1 


	no value 
	no value 
	no value 

	26.85% 
	26.85% 

	44.33% 
	44.33% 

	0 
	0 

	1 
	1 


	bequest value 
	bequest value 
	bequest value 

	28.13% 
	28.13% 

	44.98% 
	44.98% 

	0 
	0 

	1 
	1 


	option value 
	option value 
	option value 

	24.15% 
	24.15% 

	42.81% 
	42.81% 

	0 
	0 

	1 
	1 


	Motives questions 
	Motives questions 
	Motives questions 


	not responsible for cranes 
	not responsible for cranes 
	not responsible for cranes 

	26.28% 
	26.28% 

	44.03% 
	44.03% 

	0 
	0 

	1 
	1 


	cannot afford 
	cannot afford 
	cannot afford 

	19.52% 
	19.52% 

	39.65% 
	39.65% 

	0 
	0 

	1 
	1 


	Socio-demographic variables 
	Socio-demographic variables 
	Socio-demographic variables 


	gender (female=1) 
	gender (female=1) 
	gender (female=1) 

	52.56% 
	52.56% 

	49.95% 
	49.95% 

	0 
	0 

	1 
	1 


	age 
	age 
	age 

	39.9 
	39.9 

	14.1 
	14.1 

	18 
	18 

	96 
	96 


	number of people in household 
	number of people in household 
	number of people in household 

	4.1 
	4.1 

	4.3 
	4.3 

	0 
	0 

	6 
	6 


	born in Israel 
	born in Israel 
	born in Israel 

	87.39% 
	87.39% 

	33.20% 
	33.20% 

	0 
	0 

	1 
	1 


	education level (1-4) 
	education level (1-4) 
	education level (1-4) 

	2.4 
	2.4 

	1.0 
	1.0 

	1 
	1 

	4 
	4 


	green organization member 
	green organization member 
	green organization member 

	4.84% 
	4.84% 

	21.48% 
	21.48% 

	0 
	0 

	1 
	1 


	income (1-5) 
	income (1-5) 
	income (1-5) 

	2.7 
	2.7 

	1.2 
	1.2 

	1 
	1 

	5 
	5 



	Distribution of "yea saying" for the different bids 
	Table 5.2: 

	Bid 
	Bid 
	Bid 
	Bid 

	Yes-Yes 
	Yes-Yes 

	Yes-No 
	Yes-No 

	No-Yes 
	No-Yes 

	No-No 
	No-No 

	total 
	total 


	10 
	10 
	10 

	61.06% 
	61.06% 

	4.73% 
	4.73% 

	3.02% 
	3.02% 

	31.19% 
	31.19% 

	100.00% 
	100.00% 


	40 
	40 
	40 

	37.85% 
	37.85% 

	3.74% 
	3.74% 

	3.50% 
	3.50% 

	54.91% 
	54.91% 

	100.00% 
	100.00% 


	80 
	80 
	80 

	26.40% 
	26.40% 

	5.59% 
	5.59% 

	3.58% 
	3.58% 

	64.43% 
	64.43% 

	100.00% 
	100.00% 



	From table 5.1it can be seen first that the WTP for 10, 25 and 50K is 22, 26 and 28 ILS respectively. This is similar to what we received in the travel cost method (24, 27 and 29 ILS). However, the willingness to pay contains both use and non-use motives while the travel cost estimates contain only the use value component. The use component is only 17% of the total value as can be seen from the table. The socio demographic characteristics in general are similar to what was obtained in the travel cost method
	Turning to table 5.2 it can be seen that the answers points out that people answered rationally to the survey. If we combine the two second questions we find out that when the bid was 10 
	Turning to table 5.2 it can be seen that the answers points out that people answered rationally to the survey. If we combine the two second questions we find out that when the bid was 10 
	ILS, 66% of the respondents answered "yes" (for the three numbers of cranes). When the bid was 40 ILS, the percent of those who answered "yes" dropped to 42%. Last, when the bid was 80 ILS, only 32% responded positively to that amount. 


	5.2 Benefit estimation for different number of cranes 
	5.2 Benefit estimation for different number of cranes 
	We ran three probit regressions. One for each number of cranes. This is given in table 5.3 below. 
	Probit regression for different number of cranes (n=751) 
	Table 5.3. 

	Number of cranes (000') 
	Variable 
	Variable 
	Variable 
	Variable 

	10 
	10 
	coef. 

	s.e. 
	s.e. 

	25 
	25 
	coef. 

	s.e. 
	s.e. 

	50 
	50 
	coef. 

	s.e. 
	s.e. 


	Bid 
	Bid 
	Bid 

	-.0132*** 
	-.0132*** 

	.0017 
	.0017 

	-.0130*** 
	-.0130*** 

	.0017 
	.0017 

	-.0123*** 
	-.0123*** 

	.0017 
	.0017 


	Female (=1) 
	Female (=1) 
	Female (=1) 

	.076 
	.076 

	.002 
	.002 

	.170* 
	.170* 

	.096 
	.096 

	.125 
	.125 

	.095 
	.095 


	H_size 
	H_size 
	H_size 

	-.028 
	-.028 

	.017 
	.017 

	-.023 
	-.023 

	.016 
	.016 

	-.016 
	-.016 

	.015 
	.015 


	IL born (=1) 
	IL born (=1) 
	IL born (=1) 

	-.248* 
	-.248* 

	.146 
	.146 

	-.247* 
	-.247* 

	.145 
	.145 

	-.301** 
	-.301** 

	.145 
	.145 


	Age 
	Age 
	Age 

	.002 
	.002 

	.004 
	.004 

	.002 
	.002 

	.003 
	.003 

	.001 
	.001 

	.003 
	.003 


	Education (1-4) 
	Education (1-4) 
	Education (1-4) 

	.001 
	.001 

	.005 
	.005 

	.005 
	.005 

	.048 
	.048 

	.014 
	.014 

	.048 
	.048 


	Green (=1) 
	Green (=1) 
	Green (=1) 

	.625*** 
	.625*** 

	.219 
	.219 

	.577*** 
	.577*** 

	.219 
	.219 

	.546** 
	.546** 

	.219 
	.219 


	Income (1-5) 
	Income (1-5) 
	Income (1-5) 

	.069** 
	.069** 

	.004 
	.004 

	.052** 
	.052** 

	.004 
	.004 

	.042** 
	.042** 

	.004 
	.004 


	Const. 
	Const. 
	Const. 

	.524*** 
	.524*** 

	.260 
	.260 

	.582*** 
	.582*** 

	.260 
	.260 

	.614*** 
	.614*** 

	.261 
	.261 


	TR
	Log likelihood = -469.5 Pseudo R= 0.0758 Prob > chi= 0.0000 
	Log likelihood = -469.5 Pseudo R= 0.0758 Prob > chi= 0.0000 
	2 
	2 


	Log likelihood = -478.2 Pseudo R= 0.0748 Prob > chi= 0.0000 
	Log likelihood = -478.2 Pseudo R= 0.0748 Prob > chi= 0.0000 
	2 
	2 


	Log likelihood = -485.9 Pseudo R= 0.0662 Prob > chi= 0.0000 
	Log likelihood = -485.9 Pseudo R= 0.0662 Prob > chi= 0.0000 
	2 
	2 



	Yearly benefit per respondent (ILS) 
	Yearly benefit per respondent (ILS) 
	Yearly benefit per respondent (ILS) 

	CS = 39.7 
	CS = 39.7 

	CS = 44.8 
	CS = 44.8 

	CS = 49.9 
	CS = 49.9 



	As can be seen from the table, the significant variables are the bid, being a native of Israel, being a member in a green organization, the income level and the constant. To achieve the benefit per given number of cranes one needs to divide the constant by the bid coefficient. This is shown in the last row. The benefit from a given amount of cranes is at the range of the TCM. However, the CVM estimates includes both use and non-use values. We can speculate that the general population is less willing to trav

	5.3 Optimal number of cranes from a national point of view 
	5.3 Optimal number of cranes from a national point of view 
	First step was to find the quadratic benefit function based on the three benefits presented in table 5.3. We ran a linear regression of the individual benefit (in ILS) on the number of cranes and number of cranes squared. This is given in equation (5.1): 
	(5.1) Benefit = 35.3 + 0.47(Cranes) – 0.0036(Cranes) 2 
	Taking the first derivative of (5.1) we can get the marginal benefit per crane per an individual respondent. This is given in (5.2): 
	(5.2) MB = 0.47 – 0.0072(Cranes) 
	There are 2.14 million households in Israel as of 2020. Table 5.4 presents the results for different amounts of cranes. 
	Individual and social marginal benefits for different number of cranes 
	Table 5.4. 

	(1) Cranes 
	(1) Cranes 
	(1) Cranes 
	(1) Cranes 

	(2) Benefit (per respondent in 
	(2) Benefit (per respondent in 
	ILS) 

	(3) Benefit (use value per respondent in 
	(3) Benefit (use value per respondent in 
	ILS) 

	(4) Individual Marginal benefit (in 
	(4) Individual Marginal benefit (in 
	ILS) 

	(5) Individual Marginal benefit (use value only in 
	(5) Individual Marginal benefit (use value only in 
	ILS) 

	(6) Social value of marginal benefit per Crane (in 
	(6) Social value of marginal benefit per Crane (in 
	ILS) 

	(7) Social value of marginal benefit per Crane (only use value in 
	(7) Social value of marginal benefit per Crane (only use value in 
	ILS) 


	10 
	10 
	10 

	39.655 
	39.655 

	7.534 
	7.534 


	20 
	20 
	20 

	43.29 
	43.29 

	8.22
	8.22
	6 


	3.635 
	3.635 

	0.69
	0.69
	1 


	363.5 
	363.5 

	163.575 
	163.575 


	25 
	25 
	25 

	44.8375 
	44.8375 

	8.519 
	8.519 

	1.5475 
	1.5475 

	0.294 
	0.294 

	309.5 
	309.5 

	139.275 
	139.275 


	30 
	30 
	30 

	46.205 
	46.205 

	8.77
	8.77
	9 


	1.3675 
	1.3675 

	0.2
	0.2
	60 


	273.5 
	273.5 

	123.075 
	123.075 


	40 
	40 
	40 

	48.4 
	48.4 

	9.196 
	9.196 

	2.195 
	2.195 

	0.417 
	0.417 

	219.5 
	219.5 

	98.775 
	98.775 


	50 
	50 
	50 

	49.875 
	49.875 

	9.476 
	9.476 

	1.475 
	1.475 

	0.280 
	0.280 

	147.5 
	147.5 

	66.375 
	66.375 



	Columns (2) and (4) are derived from equations (5.1) and (5.2). Columns (3) and (5) present only the use value of the individual benefit and marginal benefit respectively. Recall that the use value is only 19% of the total value. Columns (6) and (7) presents the national value of the marginal crane. Column (6) presents the total value while column (7) presents the use value only. To find the optimal number of cranes we need to equate these national marginal benefits to 102.7 ILS which is the marginal cost o

	5.4 Cost allocation for the cranes project 
	5.4 Cost allocation for the cranes project 
	The costs associated with the cranes project was estimated by 3.25 million ILS based on the fact that the optimal number of cranes was found to be 43K. But now, when we calculate the use and non-use value of the site, the optimal number of cranes is 54K. Substituting this number in the cost equation based on column 2 in table 3.2 yields 4.38 million ILS per year. There is an increase of 26% in the number of cranes and this should be financed by the government. This leaves 3.24 million ILS for the visitors t


	6. Discussion 
	The results of our study show that wintering cranes in the Agamon reserve have large use (e.g., touristic) and non-use (e.g. existence) values. These values more than justify the expenditures needed to protect the agriculture in the Hula Valley from potential damages caused by the cranes. The existence of non-use values justifies government intervention in funding this protection, thus making it more palatable for farmers to co-exist with the cranes. 
	The uniqueness of this study is in the estimation of the optimal number of cranes that should be allowed to stay in the Agamon during the winter months. This was made possible by estimating the marginal costs and benefits of cranes. The notion of the optimal number of cranes might at first seem absurd, but in this case it is more than an abstraction: since it is human activity and intervention in nature that change in the wintering location of tens of thousands of them, human activity and intervention could
	altered the cranes’ behavior and caused the 

	The use of two benefit estimation methods in the same study is no too common, but well justified in this case. Using a revealed preference method, the TCM, results in a (relatively) indisputable lower bound for the value of cranes that is well understood by the different stakeholders in this conflict. But since it is well established that wildlife conservation has values that beyond these very local use values, a stated preference method such as the CVM was needed, and indeed resulted in showing that the va
	The main limitation of our study is that it was conducted during unusual times, i.e. the Covid-19 epidemic. This had an effect mainly on the estimation of benefits with the TCM, since the number of visitors in the Agamon was probably smaller than what it wseason, and there were almost no international visitors. We speculate that this somewhat lowered the estimated use values of cranes. On the cost side, we did not find evidence of actual damage to agricultural crops by the cranes. If such damages were to ex
	ould be in a “normal” 

	The year after we concluded our surveys was characterized by another event that deeply affected cranes in the Agamon, an outbreak of Avian flu that resulted in the death of approximately 8,000 cranes that were wintering in the Agamon, and in its closure to visitors for most of the remainder of the winter season. Here again, we could speculate what he effects of this event and the probability of similar events occurring in the future would be, but we find it more prudent to leave it as a future study to be c
	7. Summary 
	The present study deals with a human-wildlife conflict. Humans play here a double role. They associate themselves with the wildlife (cranes in this case) by visiting the site where they are located. But they also suffer from their presence, mainly due to damage to their crops and/or cost associated with keeping them away from the fields. This economic study tries to find out the optimal number of cranes. This number is characterized by equating the marginal benefit of a crane to the marginal cost of its pre
	We looked at different years (the last 20 years) and tried to associate the costs of the "cranes project" to their numbers. Our results dictate that the marginal cost of one crane is not increasing with their numbers but rather remains the same at a level of 102.7 ILS/crane/year. Thus, we aim at equating the marginal benefit of one crane to that number, 
	Our benefit estimation was divided to two parts. We tried to measure first the use value of the site through a survey which was distributed to 217 representative visitors. We used the Individual Travel Cost method in order to find out their net benefit (after excluding their costs associated with arriving at the site) for three different numbers of cranes 10K, 25K and 50K. Results show that respondents increase their visit frequency when the number of cranes increases. The visit frequency rises from 0.64 to
	Our benefit estimation was divided to two parts. We tried to measure first the use value of the site through a survey which was distributed to 217 representative visitors. We used the Individual Travel Cost method in order to find out their net benefit (after excluding their costs associated with arriving at the site) for three different numbers of cranes 10K, 25K and 50K. Results show that respondents increase their visit frequency when the number of cranes increases. The visit frequency rises from 0.64 to
	increase is only for the current visitors. It does not take into account new visitors that were not visiting when the number of cranes was low but do so now when their number increased. The net benefit increases from 23.8 ILS per visit when the number of cranes is 10K, to 28.68 ILS when their number increases to 50K. This is an increase of almost 21%. 

	Next, we used the derived functions in order to find out how the total value of the site changes with the increased number of cranes. We did that by multiplying the net benefit per visit by the number of visit days. This number of visit days was derived from the known number of visits currently and the predicted change in the visit frequency when the number of cranes changes. The total value of the site increases from 9.85 million ILS per year when the number of cranes is 10K, to 15.1 million ILS when the n
	Equating the marginal benefit to the marginal cost yields 43K cranes as the optimal number. This is the point where adding one more crane will contribute less than 102.7 ILS. Inserting 43K in the cost function, we find that the cost for accommodating that amount of cranes is 3.25 mill. ILS per year. We were able also to find the increase in the entrance price that will match that cost. This was equal to 6.71 ILS per visit. This will reduce the number of visitors by about 20K visits per year but will enable 
	Besides finding out the use value of the site we also found out its national value. This was done by a representative national survey. The survey included 750 participants which were divided into three groups each with a different bid for 25K cranes. Based on the answer they were asked about lower of upper number of cranes. The value of the site ranges from 85M to 107M ILS for 10K to 50K cranes, respectively. This is significantly higher that the tourist value found earlier. The optimal number of cranes is 
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