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The purpose of this study is to check the economic values of recreational 
use of Romanian public parks. Two non-market valuation methods are 
used to determine consumer surplus per trip and willingness to pay per 
trip when the vehicle payment is an increase in trip costs. Results indicate 
that tourists gain significant benefits from being engaged in several 
recreational activities offered by the park administrations. Moreover, 
results may represent critical information for developing sustainable 
management plans and justifying the need for funds.  
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INTRODUCTION 

 
The new vision of the management of protected areas, adopted by 

the World Conservation Union, is to be aware and understand the economic 
values of protected areas. The main reason for this new direction is that 
market-based demand studies cannot be applied in analyzing recreation 
values of protected areas since these are public goods with no market prices 
(IUCN, 1998).  

In Romania, there are 26 national and natural parks, each of them 
having unique characteristics. Tourists have the opportunity to be engaged 
in recreation activities such as hiking, climbing, fishing, caves visiting, 
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medical treatment, boating and other. An analysis of the economic values of 
recreational uses is motivated by the need for information that will enable 
efficient allocation of government resources. It is equally important to 
determine who the current and the future users of recreation services are. 

This study uses non-market valuation techniques to emphasize the 
role of performing such analysis, as information source that may influence 
management decisions. It is known that researchers have developed several 
techniques, which have been grouped in revealed preferences methods and 
stated preferences methods. The main difference between the two groups is 
the type of data used in the analysis, the first data showing the actual 
tourists’ behaviour and the second data being collected by addressing 
questions that capture the intended tourists’ behaviour. One method from 
each group is selected to determine welfare estimates: the travel cost method 
and the contingent valuation method. Non-market valuation methods are 
conducted using data collected through surveys with carefully designed 
questions. 
  

MATERIAL AND METHODS 
 
Data for this study were collected in 2005, in five Romanian parks. 

In total, 325 complete surveys were analysed. Respondents were selected 
randomly and only one person per group was asked to answer the survey. 

The contingent valuation method simulates a market for non-market 
goods, i.e. recreation, wildlife, environmental quality and elicits individuals’ 
willingness to pay (WTP) for specific qualitative and quantitative changes 
in public goods. This study uses three single bounded dichotomous choice 
questions which ask individuals whether they would pay the bid amount 
offered for the good in question. The bid amounts offered are represented by 
increases in the actual travel costs to reach the park. It is assumed that the 
individual will accept to take the same trip at an additional cost, to 
maximize the utility under the following condition (Hanemann, 1984):      

1,0,),,(),,( 0011 =+≥+− jsyjVsPyjV εε    

and refuse it otherwise. Here, V is the indirect utility, y is income, s is a 
vector of other individual characteristics, P is the offer bid amount (increase 
in trip costs), and ε are the error terms. The probability of a ‘yes’ response is 
a random variable expressed as: 
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where 10 εεη −=  and )(⋅ηF  is the cumulative density function of η  and 

)Pr(1)Pr( yesno −= . The maximum WTP is found by setting V∆ equal to 

zero and solving for P. When the cumulative density function is assumed to 
be standard normal, the probability that an individual accepts the offer 
corresponds to a standard probit model. The random effects probit model is 
used to estimate the probability that individuals would be willing to pay a 
certain amount to take the same trip in future. The maximum likelihood 
method is used to the estimate parameters (Greene, 2003). 

The travel cost method uses information about individual’s actual 
travel costs to determine the consumer surplus (CS) through the 
determination of a demand curve. The consumer surplus is estimated using 
the demand function of the travel costs to reach the park and a set of 
socioeconomic characteristics about individuals. The quantity demanded is 
represented by the number of trips an individual takes to the park; the price 
is represented by the trip costs. Respondents have reported the number of 
trips taken to the park in the past, as well as their trip expenses. The general 
specification of demand for recreation trips is (Champ et al., 2003): 

( )zytcfr r ,,=    

where r is the number of trips taken by an individual to the park, tcr is the 
trip costs of reaching the park, y is income and z is a vector of other 
demographic variables that may influence the demand.  

The number of trips r is assumed to be generated by a Poisson 
process and thus, the probability of observing an individual take r trips is 
given by: 

!
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where λ  takes strictly positive values representing the expected number of 
trips. The parameters are estimated using the maximum likelihood method 
(Greene, 2003). 

 
 
 

 
RESULTS AND DISCUSSIONS 
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The first part of the research focuses on the estimation of the Poisson 

model used in the Travel Cost analysis. The dependent variable is the 
number of trips taken in the previous three years in the park where they 
were approached. Independent variables are the travel costs to reach the 
park, a dummy variable to distinguish respondents who have visited the 
park for the first time (1 if is the first trip and 0 otherwise), a dummy 
variable coded as 1 for those who have taken trips of no longer than 3 days, 
a dummy variable coded as 1 for those who have taken trips of longer than 7 
days and socio-demographic variables, i.e. respondent’s income, age and 
gender (1 if is male). The constant of the model was allowed to vary among 
the five parks, coded as 1 if the observation corresponds to the specific park. 

Several investigations were performed prior to the final model 
estimation. Firstly, a likelihood ratio test was applied in order to test if 
respondents’ answers among parks are different. The null hypothesis is 
rejected by the calculated value of 130.70 which exceeds the 5% critical 
value for χ2(8) distribution: 15.51. This result allowed independent variables 
to vary among parks. On the other hand, there is statistical evidence to 
accept the null hypothesis that coefficients on ‘income’ for Domogled and 
Portile de Fier and the coefficients on ‘gender’ for Cozia, Domogled and 
Portile de Fier have no influence on the model.  

Table 1 reports the econometric results of the final estimated model. 
All coefficients are significant at 5% or above. As expected, the coefficient 
on ‘travel costs’ is negative; tourists will take fewer trips as travel costs 
increase. The ‘trip length <3 days’ coefficient is negative and the ‘trip 
length >7 days’ coefficient is positive. Thus, tourists choosing shorter trips 
visit the parks more often than those who prefer longer trips. ‘First trip’ 
estimated coefficient shows that the demand for trips for those who have 
visited the park for the first time is smaller.  

As regard to the other factors that may influence the decision to take 
recreation trips, results show that ‘income’ variable has positive influence 
on the demand in the case of respondents from Cozia. In opposition, at 
Bucegi and Piatra Craiului, the coefficient on ‘income’ is negative. This 
result contradicts the theory, but it has been encountered in other similar 
studies (Shrestha et al., 2002, Grogger et al., 1991). A negative income can 
be explained by the fact that higher income people are less interested in 
recreation trips in public parks, perhaps choosing other types of tourism or 
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having less time. Considering the impact of age on the decision to take trips, 
results indicate that younger people take more trips in Cozia. In the other 
four parks, the demand for trips is higher for older people. Besides, males 
are likely to take more trips in Bucegi and Piatra Craiului.     

 
Table 1  

Estimation results of the Poisson model 
Variable Park Model 

Constant                           Bucegi  2.1118 (0.1728) *** 
  Cozia   2.4332 (0.2044) *** 
  Domogled   0.9967 (0.3028) *** 
  Piatra Craiului   2.0215 (0.3873) *** 
  Porţile de Fier   1.6805 (0.2382) *** 
Travel costs      Bucegi   -0.0052 (0.0007) *** 
  Cozia    -0.0083 (0.0020) *** 
  Domogled    -0.0048 (0.0013) *** 
  Piatra Craiului    -0.0075 (0.0018) ***       
  Porţile de Fier    -0.0096 (0.0024) *** 
Trip length > 7 days   All parks  -0.2748 (0.1166) ** 
Trip length < 3 days    All parks   0.3300 (0.0695) *** 
First trip  All parks -2.2973 (0.1004) *** 
Income  Bucegi    -0.0001 (0.0001) **  
  Cozia    0.0006 (0.0002) *** 
  Piatra Craiului   -0.0004 (0.0001) *** 
Age  Bucegi 0.0338 (0.0023) *** 
  Cozia    -0.0215 (0.0057) *** 
  Domogled  0.0279 (0.0081) *** 
  Piatra Craiului  0.0366 (0.0053) *** 
  Porţile de Fier  0.0295 (0.0056) *** 
Gender  Bucegi   -0.6801 (0.0746) *** 
  Piatra Craiului  -1.0251 (0.2482) *** 
Log-likelihood -1308.3992 
No. of observations 325 

       Standard errors in parenthesis;  
       Levels of significance are indicated as: ***=1%;   **=5%  

The second part of the research gives emphasis to the estimation of 
the random effects probit model used in the contingent valuation analysis. 
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The dependent variable is the ‘yes/no’ responses to the valuation questions. 
Independent variables included in the model are the offered bid amounts 
represented by increases in travel costs, trip length, respondents’ income, 
age and gender. Previous analysis indicates that there are differences in 
tourists’ responses among parks. The null hypothesis that the offered bid 
amounts are similar among parks is rejected by the calculated value of 28.15 
which exceeds the 5% critical value of the χ2(8) distribution: 15.51. Thus, 
independent variables are individualized by park and a constant term is 
created for each park (1 if it is the park). Moreover, there is no statistically 
evidence that gender influences tourists’ decisions. 

Estimation results of the final model are presented in Table 2.  
       Table 2  

Estimation results of the random effects probit model 
Variable Park Model 

Constant                           Bucegi    0.6254 (0.2563) *** 
  Cozia  2.1912 (0.7279) *** 
  Domogled     1.0749 (0.2956) *** 
  Piatra Craiului  3.0818 (0.7987) *** 
  Porţile de Fier     -0.8779 (0.6861)  
Increase in travel costs     Bucegi -0.0357 (0.0060) *** 
  Cozia  -0.0245 (0.0067) *** 
  Domogled  -0.0147 (0.0034) *** 
  Piatra Craiului  -0.0183 (0.0057) *** 
  Porţile de Fier  -0.0631 (0.0148) *** 
Trip length  Porţile de Fier  0.1979 (0.0546) *** 
Income  Bucegi   0.0007 (0.0003) ** 
  Porţile de Fier  0.0039 (0.0012) *** 
Age  Cozia     -0.0331 (0.0179) * 
  Piatra Craiului  -0.0509 (0.0212) ** 
Log-likelihood -529.8555 
ρ 0.6079 
No. of observations (No.of groups) 975 (325) 

       Standard errors in parenthesis;  
       Levels of significance are indicated as: ***=1%; **=5%; *=1%   

The coefficient on the ‘increase in trips costs’ is statistically 
significant for all parks and has a negative value. Hence, the probability of 
‘yes’ responses decreases when trip costs increases. Results indicate that the 
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number of days tourists spend in the park is statistically significant only for 
people who have visited Portile de Fier, where people who spend more days 
in the park are willing to pay more. The coefficient on ‘income’ is 
statistically significant only for Bucegi and Portile de Fier; the probability of 
saying ‘yes’ to the valuation questions increases as income increases. At 
Cozia and Piatra Craiului, older people are willing to pay less than younger 
people, the estimated values being negative.  

Model 1 and Model 2 estimation results are used to determine the 
welfare estimates, the consumer surplus per trip and the willingness to pay 
per trip (Table 3). 

 
         Tabel 3.  

Welfare estimates (Lei) 
Park CS per trip WTP per trip 
Bucegi  191,82 29,35 
Cozia  120,08 39,88 
Domogled 206,50 72,99 
Piatra Craiului 132,61 75,42 
Porţile de Fier 103,99 45,07 

 
Results indicate that overall, tourists gain a significant benefit from 

recreating in the five Romanian parks. CS estimates are much higher than 
willingness to pay estimates. This finding is according to the non-market 
valuation theory for a price increase. Tourists extract nearly 50% more 
surplus from Bucegi and Domogled than from Portile de Fier. This 
divergence may be due to the different recreational activities in which 
tourists are engaged and the spectacular landscape.  

The low WTP values may be the result of the lack of information 
about the benefits protected areas offer and the need to use these goods in a 
sustainable way. Another reason may be also the fact that parks are mostly 
visited by younger people and also by individuals with lower income, which 
may not be able to pay more for a recreation trip. Moreover, most of the 
activities performed in the parks are free, i.e. hiking, climbing. 

 
CONCLUSIONS 
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The contribution of this paper to the literature on the management of 
Romanian national and natural parks comes from the estimation of tourists’ 
welfare estimates for recreation trips. The results indicate that welfare 
estimates vary among the park, implying that the parks are visited by 
different user groups.  Tourists’ benefits from taking recreation trips in the 
studied parks are considerable. One may hypothesis that the large gain is 
due to the fact that respondents were not able to appreciate the true value of 
such trips. It is beyond doubt that people need to be informed about the 
possible gains from taking trips to natural areas in order to better value the 
natural resources. On the other hand, these results offer helpful information 
for park managers in developing the areas in a sustainable way and in 
attracting funds from government agencies.  
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