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Abstract: Certainly, renewable resources and their status in the social and economic developments in different
societies around the world have substantial and constructive role. The natural resources support economic
development in any country. Therefore, in this study, the protective value of Gazu forest in Mazandaran was
determined. Willingness to pay of the visitors was estimated using  Contingent  Valuation  Method  (CVM).
Data was collected through questionnaires and sampling randomly from Gazu forest visitors took in spring 2013.
Cochran formula, 384 samples were considered. To measure WTP of visitors, Logit model was used and the
model parameters were estimated by Maximum Likelihood. The results show that the 74.71 present are willing
to pay for forest conservation. The total value of Gazu forest protection is about 19 billion Rials. The results
also suggested that variables such as; income, family size, age, gender, distance and level of education are
meaningless but the bid variable is meaningful.
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INTRODUCTION Production of goods and services by forests, will

Among the diverse ecosystems on land, forests by developing countries so, there is an incentive for forest
hosting a series of complex ecological processes are conservation [4]. Several empirical studies have examined
causing a continuous flow of products and services and estimated the monetary value of non-priced benefits
which are important in direct or indirect forms of economic from urban forests and most of which use contingent
life or in human livelihood [1]. Forests have important valuation method (CVM). Majumdar et al. (2011) for
environmental applications, such as; benefits of regional example, used the contingent valuation method (CVM) to
climate, biodiversity, greenhouse effects, purifying the air estimate the monetary value of urban forests’ non-priced
and water pollution. With the expansion of human benefits to tourists. As a sample, urban tourists in
activities and population growth, harvesting of natural Savannah, Georgia, USA were used to estimate tourists’
resources and generating waste has increased, while the WTP for urban forests. Another study by Firoozan et al.
ability of forests to absorb waste is limit [2]. (2012) practiced economic valuation  of  Lahijan  forest.

Valuing the functions and nonmarket services of To do this, WTP of the park visitors was estimated using
environment is important for many reasons including; CVM method thorough dichotomous choice
knowledge and understanding of environmental and questionnaire. Reynisdottir et al. (2008) measured
ecological benefits by humans, presenting environmental visitors’ willingness to pay entrance fees to natural
issues to the decision makers and planners, providing a attractions in Iceland. A questionnaire survey based on
natural link between economic policy and natural revenue, the CVM method was carried out at two major natural
assessing the role of environmental resources in support attractions in Iceland: Gullfoss waterfall and Skaftafell
of human well-being and sustainable development, National Park. The study of Jim and Chen (2006) explored
adjusting GDP calculation and preventing the destruction the use of pattern and behavior of urban green spaces in
and indiscriminate exploitation of natural resources [3]. Guangzhou  city, south China. Such studies are important

contribute to economic and social development in
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Data can be collected through interviews, questionnaires or telephone methods.1
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in terms of efficient management of urban forest resources several ways to gather information on  CVM  survey [ ].
to tourism and earning income by local government and In this study we use the double-bounded dichotomous
agencies. Other studies used CVM to estimate forest choice questionnaire (DDC) to measure the WTP for
values include; Tyrväinen and Väänänen (1998), Lorenzo visitors of Gazu forest.
et al. (2000), Krieger (2001), Garrod and Willis (1997), Dichotomous choice (DC), first presented in 1979 by
Khalilian (2012), Saz Salazar, S. and Garc ´a Mene´ndez, L. the Bishop and Heberlein. In this method a bid under a
(2007), Loomis et al. (1997), Rafiee (2011), Echeverria et al. hypothetical market situation is presented to respondents
(1995), etc. The above studies found that a majority of and they could just answer yes or no [4]. Carson (1985)
their survey respondents were willing to pay for the use, and Hanemann (1985) modify DC and thus the DDC
protection and preservation of urban forest resources. method was formed that requires more than one offer to

The aim of this study was to estimate the protective determine than the initial offer, so that more offers
value of Gazu forest in Mazandaran using Contingent depends on responsive reaction and the positive or
Valuation Method (CVM). Gazu forest area that is located negative answer to the initial offer [10]. To determine
in 25 km from Zirab city in Mazandaran Province, is one of WTP estimation model, it was assumed that individuals
the Iran’s northern forests. This forest is a pilgrimage- accept or reject the protective value bid based upon their
entertaining area that attracts many visitors every year. maximum utility, which the following formula expresses

Theoretical Model: Market prices are not necessarily
signs of true environmental value of natural resources [5]. U(1, y – A,S) + U(0, y, S) + (1)
Environmental resources often have the characteristics of
public goods. In such conditions, market prices are rarely where; U is the indirect utility, Y is income, A is bid, S is
seen, so any attempt to estimate the social value of such other socioeconomic characteristic affected by individual
resources requires information about the preferences of taste. Moreover, zero indicates that individual does not
individuals and society [6]. Economists generally consider visit the forest while one indicates that individual visits
the preferences of people as the basis of value. For many the forest.  &  are random variables with mean of zero,
people, environmental goods and services such as; clean distributed evenly and independently [4].Utility difference
air, natural landscapes and jungle resorts are valuable. U can be defined as follows [11]:
May  actually  use  a  natural  source, or use it in the
future is not clear now, but people preferences for U = U(1, y – A,S) –U(0,y – A,S) + (  – ) (2)
different forms of conservation status is quite  clear.
These preferences are the basis of “the existence value The probability (Pi) that a respondent accepts one of
“of natural resources [7]. the bids (A) was expressed based on Logit model:

Because for most benefits resulting from natural
resources and environmental interests,  there  is no
market so these benefits are valued in artificial markets.
This method is based directly on the issue of consumer’s (3)
willingness to pay. In the evaluation literature, the where; F ( U) is an accumulative distribution function
concept of willingness to pay (WTP) and willingness to and some social-economic variables such as income, age,
accept (WTA) in the calculation of benefits due to gender, household size, offered amount, level of
changes in price and quantity of a commodity used to be. education, marital status, occupation and distance can be
WTP is equal to the amount of income that the consumers included. ,  and  are estimated coefficients and  is
are willing to pay to improve their comfort and reduce or expected to be greater than zero and  &  0 [12].
prevent their welfare payments. WTA is equal to the Parameters of Logit model are calculated using
amount of monetary compensation that the consumers are Maximum Likelihood. Afterwards, expected WTP is
willing to receive it to accept lost welfare or to a welfare estimated within the range of zero to maximum offer by
waiver [8]. integrating as follows [9]:

The most common method of valuation of
environmental benefits is CVM. In this way, the WTP is
determined in certain hypothetical market [7]. There are (4)
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According to the census data in the spring 2010, the number of people who visit province Mazandaran has been approximately2

6,007,008 people.
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E(WTP) is expected WTP and  is adjusted intercept0

that was added to the original intercept ( ), through
socioeconomic expression [2].

The population of this study is the visitors of
Mazandaran, because almost all of those who visit
Mazandaran, also will visit the forest. The case study is
Gazu forest viewers. Base on Cochran formula, the sample
size will be determined as follows [13]:

(5)

where,  is sample variance,  is percent confidence

and e  is the coefficient of error. Since the population size2

is infinite  the distribution desire to be standard normal2

distribution. The sample size was estimated to be 384
persons.

Empirical Analysis: To achieve the research objectives,
the questionnaire consisted of two parts: The first part
covers the socioeconomic situation of the people. So
initially the study will examine the characteristics of the
sample to determine the conservation value of Gazu
forest. The results show that the average visitors age is
32/32 years so most of respondents are young. Also,
sample visitors have the average family size of 5 persons.
Average monthly income is about 4,000,000 Rials.
Average distance between place of residence and Gazu
forest is 75 km. Tables 1 and 2 show some facts:

Table 1: Descriptive statistics
Variable Mean Max Min
Age 32.32 63 16
Educational status 12.77 Year PhD Illiterate
Household size 5 9 1
Distance from residence 75km 1112km 3km

Table 2: Qualitative statistics (persentage)
Marital status

Gender -----------------------------------------------------------------
Male Female Married Single
53.64 46.36 78.38 21.62

Review of educational status of respondents
indicates that about 75% of them, were high school
graduates or higher. 

Table 4 and 5 show the occupational profile and the
level of income of the visitors.

The second part of the questionnaire is related to
visitor’s willingness to pay. Overall, 74.73 percent of
visitors were willing to pay for Gazu forest conservation.
Table 6 represents the overall response to the proposed
price.

Among them, 63 individuals (16.4%) rejected first
offer (20,000 Rials) but they accepted the second offer
10,000 Rials. And also, 24.47 percent accepted the offer of
20,000 Rials, 15.9 percent accepted 30,000 Rials and 17.96
percent are willing to pay for 50,000 Rials and above.
Moreover, 25.26 percent of visitors are not willing to pay.
Among the supporters, 16 percent stated only if the
government is trying to protect are ready to cooperate
with the government officials.

Table 3: Educational profile
Education PhD Postgraduate Graduate degree Associate degree Diploma No diploma Illiterate Not stated Total
Percentage 1.04 4.68 29.16 9.89 33.33 18.48 3.38 0.04 100

Table 4: Job profile
Occupation Government employee Self-employed Worker Housewife Farmer Student Not stated Total
Percentage 26.3 23.69 6.51 23.69 2.08 14.32 3.41 100

Table 5: Level of Income (million Rials)
Level Up 4 4-5 5-5.5 5.5-6 6-6.5 6.5-7 Over 7 Not Stated Total
Percentage 23.17 10.41 3.64 6.25 3.90 4.42 21/09 27.12 100

Table 6: Response to the proposed price
Reception Rejection Total
------------------------------------------- ---------------------------------------- ----------------------------------------------

proposed price Number Percentage Number Percentage Number Percentage
287 74.73 97 25.26 384 100
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Table 7: Frequency distribution of price and WTP
Proposed Price Frequency of Reception Percentage of Reception
10000 Rials 63 16.40
20000 Rials 94 24.47
30000 Rials 61 15.90
50000 Rials 42 10.93
Over 50000 Rials 27 7.03

Fig. 1: Demand for Gazu Forest conservation

The point elasticity of demand for protection Gazu
can be written as follows: In 10,000 price elasticity is
obtained -0.219 that is larger than -1 and demand for
protection is inelastic. So at this price, people prefer to
pay a fee to protect the area, this is going to 30,000 Rials.
Afterwards elasticity is smaller than -1, representing the
elastic nature of Gazu forest protection commodity in
prices higher than 30000 Rials. People at this level of price
are sensitive to pay and with higher prices, fewer are
willing to pay. The demand function for acceptance to pay
can be demonstrated as follows:

According to the answers, most of the respondents
are aware of the need to protect Gazu forest and 73.42%
believed that the government activities that are causing
harm to the environment should not be followed.

However, 77.85 percent of respondents believe that
investment and regarding to the environment for future
generations to use benefits such as plants, wildlife and
the natural environment should not lead to loss of income
and welfare of the present generation. On the other hand,
14.91 percent believe that these benefits should be
preserved for future generations. Others agree with
intergenerational justice. Similarly, 38.8 percent of
respondents stated that local people need to increase
their income and employment through exploitation of
natural resources, while causing damage to the
environment. But 51.3 percent of people who disagree
with exploitation by residents are calling for
environmental protection while the others were
indifferent. Also, 63.5 percent of visitors willing to pay
protection money even to forests and natural resources
that are not used and only 20 percent are opposed, the
other were indifferent.

The results of  Logit  model  indicate  that  age,
gender, family size, income, education level, distance
occupation   and   marital   status   are   meaningless but
bid  variable  is statically significant at the 95%
confidence. It is notable that since the Gazu area is
pilgrimage,  the  variables are meaningless. Since people
are  willing  to   pay   an   amount   under  all
circumstances  for  the  pilgrimage- entertaining areas
such as Gazu forest.

Expected value of the mean WTP for forest area Gazu,
using maximum likelihood method by numerical
integration of the range of zero to offer maximum, is
calculated as follows:

(6)

Thus, the mean WTP for forest conservation Gazu
was 320.83 Rials per visitor. By multiplying the value of
each visitor in the population, the total value of protection
was achieved. Total value of Gazu forest conservation is
about 19 billion Rials.

CONCLUSION

This study determined the protection value of Gazu
forest based on WTP of visitors. The results show that
the visitors were willing to pay for protecting forest and
environmental conservation. The mean WTP for
protection was calculated to be 320.83 Rials per visitor.
Total value of Gazu forest conservation is about 19 billion
Rials. This reveals how much the visitors valued natural
resources. Based on results, just bid variable is statically
significant at the 95% confidence and others because of
pilgrimage nature of Gazu forest were meaningless.
Therefore, it is recommended that the government and the
private sector to invest more in order to maintain the Gazu
forest.
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