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Abstract - The article discusses the resource utilisation conflict at the example of Jägala Waterfall, which is
the highest and greatest natural waterfall in Estonia. There are plans to build a hydro-power plant there, which
would conduct most of the water past the waterfall to the power plant’s turbines, reducing significantly natural
and recreational values of the waterfall. The authors carried out a contingent valuation (CV) study to identify the
monetary equivalent of non-market values related with Jägala waterfall. This paper examines the dependence
of the respondents’ willingness to pay (WTP) on whether or not they have visited the waterfall, indicating thus
the significance of nature tourism for the formation of non-market value of natural features. The paper analyses
also the dependence of the visit rate on the respondents’ sociometric characteristics. Using the Logit-model, it
was identified that the statistically significant factors that influence the probability of visiting Jägala Waterfall are
education, income and age. Gender and nationality are not statistictically significant factors for the probablity of
visiting the Waterfall. It was also identified that visiting rate has positive impact to WTP.
Index Terms - Nature tourism, nature resource utilization, contingent valuation.
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1 Introduction

F

inancial aspects and market values are
often dominating in political decision
making. Recreational values are hard
to compare with direct market values. During the last decades there has been more
discussion to make non-market recreational
values comparable with market values with
contingent valuation [1], [2], [4], [5].
Jägala waterfall is the highest and greatest natural waterfall in Estonia, its height is
8 meters and width is more than 50 meters
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[3]. The waterfall has become one of the main
natural tourism attractions which illustrates
numerous materials introducing Estonia as a
tourism destination. Also due to the proximity to Estonian capital Tallinn the waterfall is
intensively visited by Estonians and foreigners, visitor numbers being between 50 to 100
thousand people per year.
A private capital based enterprise is planning to restore a hydro-power plant, which
would conduct most water past the waterfall
to the power plant’s turbines. As a result, the
waterfall will have a minimal flow most of the
% year. The expected capacity of the power
plant would be 1-2MW, which is less than
0.1% of the total electricity production in Estonia [..]. But the aesthetical and recreational
value of the waterfall will be significantly reduced.
To identify the monetary equivalent of the
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non-market value of Jägala Waterfall in natural state, the authors conducted in Estonia
a representative contingent valuation study
(950 questionnaires) of the waterfall. To simulate market scenario two photos of Jägala
waterfall were presented. On the first photo
the waterfall has a medium natural quantity
of water. The second photo depicts the waterfall as it will be when the power plant is
working. On the photo the quantity of water
running down the waterfall corresponds to
the minimal quantity of water the power plant
is obliged to grant to the waterfall.
This paper deals with the dependence of
the respondents’ visiting rate on sociometric characteristics. It is also analysed how
the willingness to pay is related to the fact,
whether or not respondents have visited the
waterfall, indicating thus the significance of
nature tourism for the formation of non-market value of natural features.
2 Methodology
To find out relationships between respondents visiting rate and sociometric features,
the logit-model was used.
The logit-model describes the relationship between binary dependent variable and
constant or discrete explaining variables. The
logit model is based on a logistic distribution
function, which guarantees that the probabilities remain (e.g. 0;1). The probability that the
event has occurred (person has visited the
Jägala Waterfall) is expressed as:

Pi = Pr( y i = 1 | X i ) =

1
1+ e

−β 'X i

where yi is binary dependent variable: (yi
=1 – has visited, and yi =0 – has not), Xi is the
vector of independent variables and β is the
vector of parameters.
The logit model is expressed as:
 P
ln i
 1 − Pi
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 = β ' X i + ui = β 0 + β1 x1 + ... + β n xn + ui


where

Pi
1 − Pi

is the odds ratio,

 P
ln  i
 1 − Pi






is

the log odds ratio or “logit”.
It is somewhat difficult to interpret the Logit
model parameters, as the estimated probability is not a linear function of the parameters. We can estimate the direction of the
correlation. (In case β>0 and the value of x
is increasing, the probability increases, and
vice versa. In the case of binary descriptive
variables 1vs0). Therefore is is better to use
either the odds ratio or marginal effects.
3 Results
3.1 Dependence of visiting rate on
sociometrical characteristics
The variables used are: Gender: SEX
(male=1, female=0); education: EDUC (1primary, 2 – secondary, 3 – secondary specialised, 4 – higher, 5 – academic degree), income: INC(1 – less than 4000, 2 - 4-6 thous.,
3 - 6-8 thous., 4 - 8-11 thous.,5 - 11-15 thous.,
6 - 15 thous. +), AGE (1 – younger than 23, 2
24-29, 3 30=39, 4 40-49, 5 50-59, 6 60+).
To identify the factors that influence the
probability of visiting the Jägala Waterfall we
prepared 2 logit models. First we evaluated
the model without restrictions where we included all factors –
 P
ln i
 1 − Pi


 = β 0 + β1 SEX + β 2 NAC + β 3 EDUC + β 4 AGE + β 5 INC + ui


(1)

The logit estimates are presented in Table1. The statistically significant factors that
influence the probability of visiting Jägala
Waterfall are education, income and age
(p<0.1). With these indicators growing the
probablity of having paid a visit to Jägala Waterfall (positive values of beta) is also growing. The odds ratio shows that the growth of
education by 1 level increased the likelihood
of the visit by approximately 1.5 times (if the
other indicators remained the same). Hence,

MMV4

for example, people with an academic degree
are approximately 1.5^4≈5 times more likely
to have visited the Waterfall. Gender and nationality are not statistictically significant factors for the probablity of visiting the Waterfall.
Insignficiant factors like gender and nationality have been excluded from Model 2
 P
ln i
 1 − Pi


 = β 0 + β 3 EDUC + β 4 AGE + β 5 INC + ui (2)


The values remained the same, the model
is statistically significant.

The probablity of visit calculated on the basis of equation
 P
ln i
 1 − Pi


 = −0.796 + 0.379 EDUC + 0.080 AGE + 0.119 INC


(3)

proceedings

- Socio-economic

impact

A 18-23 years old person with primary
education who earns less than 4000 EEK/
month: P=0.45.
An older than 60 years person with an academic degree who earns more than 15,000
EEK/month: P=0.91.
3.2 Relations on visiting rate and
willingness to pay
The dependence of the willingness to pay
(WTP) on the visiting rate is presented on
Table 3. The average visiting rate of the respondents is 72%. In general, the WTP to
visiting rate ratio can be regarded as positive;
higher visiting rate also means higher willingness to pay. (Exceptions in groups with very
high (4000-20000 EEK) WTP are statistically
unreliable due to the very small size of the
groups.) Clearly smaller willingness to pay is
in the groups of visitors with the visiting rate
lower than 60%. Somewhat surprising is the
visiting rate in the groups with 0 WTP - 69%,
hence only slightly smaller than average. 0
WTP is obviously caused by other factors
than visit to the tourist attraction.

4 Conclusions
The statistically significant factors that influence the probability of visiting Jägala Waterfall are education, income and age. Gender
and nationality are not statistictically signifi-
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cant factors for the probablity of visiting the
Waterfall.
The average visiting rate of the respondents is 72%. Clearly smaller willingness to
pay is in the groups of visitors with the visiting
rate lower than average. The exception is 0
WTP group, where visiting rate is close to the
average- 69%, which indicates that 0 WTP is
obviously caused by other factors than visit
to the tourist attraction and need further studies.
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