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Abstract

Harmful algal bloom species (HABs) are invasive exotic species that are primarily introduced in North European waters through ballast water of ships. Some cause important damages to the marine ecosystem such as the red tides that cause a massive destruction of marine living resources, including fish and bottom-living animals. Others are responsible for the production of thick foams with repellent odors and the coloration of the beach water, causing important damages on beach recreation. This article reports a monetary valuation study of a marine protection program. This program focuses on the prevention of HABS along the coastline of the Netherlands. It entails the construction of a ballast water disposal treatment in the Rotterdam harbor and the implementation of a monitoring program of the water quality in the open sea along the North-Holland beaches. The valuation study is based on a questionnaire undertaken at Zandvoort, a famous Dutch beach resort. The economic value of the marine protection program includes non-market benefits associated with beach recreation, human health and marine ecosystem impacts. Both travel cost and contingent valuation methods are used, exploring the incorporation of congestion and mixed-models respectively. These valuation techniques have not yet been applied to value HABs damages. The valuation results indicate that the protection program makes sense from an economic perspective as long as its cost is between 225 and 326 million Euro.
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1. Introduction

This study performs an economic valuation of a marine protection program targeted at the prevention of harmful algal blooms species (HABs) along the North-Holland open sea coastline of the Netherlands. The term ‘harmful’ refers to a set of algal species that have significant damages to human health, to beach recreation, and to the marine ecosystem, including ‘red tides’ (Anderson 1994, Perrings et al. 2000, van den Bergh et al. 2002). Algal are primarily introduced in North European waters through ballast water of ships, i.e. water transported by ships across the oceans so as to keep a vessel in balance. It therefore makes perfect sense for port authorities to impose standards on ballast water treatment. Evidently, costs are associated with this activity. This, in turn, leads to the question which benefits are associated with marine protection programs. The present valuation exercise is targeted at a quantitative assessment of the non-market benefits associated with the introduction of ballast water standards. The valuation exercise consists of the three elements. First, it uses travel cost method so as to measure recreation benefits derived from the prevention of HABs. Second, it uses of contingent valuation so as to measure bio-ecological benefits derived from the prevention of red tides in the marine ecosystem. Finally, it combines contingent valuation and travel cost valuation results so as to arrive at a complete picture of the benefits provided by the marine protection program, which can serve as a basis for regulation of ballast water.
The organization of the paper is as follows. Section 2 discusses why HABs can be considered a problem for marine resources in the North European waters. Section 3 discusses the design and execution of the questionnaire. Section 4 performs the travel cost analysis. Section 5 presents the contingent valuation exercise. Section 6 integrates the economic value estimates and discusses policy implications.

2. Statement of the natural resource problem

2.1 Harmful algal species blooms in North European waters

There is a long history of accidental introductions of HABs in North European waters (Ostenfeld 1908). A number of HABs, collectively known as ‘flagellates’, has caused considerable ecological and economic damage in the past 30 years. For example the flagellate, Gymnodinium mikimotoi, a native Japanese species, has been responsible for recent massive kills of fish and bottom-living animals in North European waters (Boalch 1987). Another toxic micro-alga, Gymnodinium catenatum, produces potent neurotoxins that accumulate through the food webs, which has led to the death of marine life in the North Sea (Nehring 1995 and 1998, Hallegraeff and Fraga 1998, Scholin et al. 2000). In addition, HABs can cause a variety of risks to human health, ranging from gastrointestinal disorders, through the consumption of contaminated seafood, to skin irritations, due to direct contact with the algal in the water (e.g. at the beach). Moreover, certain HABs cause important constraints on marine tourism and recreation due to the production of thick foams with repellent odors and repulsive coloration of the beach water. 

Therefore, port authorities have recently implemented monitoring water quality programs and proposed the introduction of standards on ballast water treatment. Both types of measures are associated with financial costs. This raises the question which benefits are associated with the implementation of such policies. This monetary information is crucial for both resource damage assessment and for benefit-cost-analysis. The latter creates an important basis for policy guidance since it consents the ranking of alternative marine policy options (for a list of these, see van den Bergh et al. 2002). 

2.2 HABs as a source of economic damage 

In a conceptual framework, one can define the total value of the damages caused by HABs in terms of use and nonuse values. Table 1 offers a detailed classification of the damages caused by HABs. For example, direct use values of damages caused by HABs include the loss of marine tourism and coastal recreation benefits; the loss of natural and cultured marine species with commercial value; and risks to human health. On the contrary, indirect use values of damages caused by HABs relate to damages to the functioning of the marine ecosystem and marine living resources, even if these have no direct commercial value. 

Table 1 also shows that the monetary assessment of the damages of HABs requires the application of specific monetary valuation tools, which depends on the type of damage that is under consideration. As one can see, contingent valuation (CV) can assess the marine ecosystem damages caused by HABs. In addition, travel cost (TC) method is the most suitable valuation method for monetary value assessment of damages caused by HABs that relate to beach recreation. In the present study, both CV and TC methods are used. These valuation techniques have not yet been applied to value HABs damages. 

3. The survey instrument

3.3 Structure of the questionnaire 

The survey questionnaire consists of two parts. The first is designed so as to gather information on travel costs, travel time and on-site expenditures. This information is used to shed light on the recreational use benefits. The second part includes the contingent valuation exercise. This is designed to shed light on marine ecosystem non-market benefits. The welfare measure adopted reflects the consumer’s maximum willingness to pay (WTP). This implies that the present distribution of property rights is respected, so that individuals have to pay for the ballast water program. Moreover, such a choice has the advantage that it forces respondents to look forward, which closely mimics a market situation (NOAA 1993). 

As respondents are expected to be unfamiliar with the proposed CV market, the ballast water program is carefully described. This covers: (a) the construction of a ballast water disposal treatment complex in the Rotterdam harbor, an internal circuit where ballast water will be transferred to and submitted to an appropriate physical-chemical treatment, which eliminates all the HABs; and (b) the implementation of an algal monitoring program of the water quality in the open North-Holland sea. 

In selecting a payment mechanism we closely followed the NOAA guidelines to convince respondents that the payment mechanism is appropriate to address the problem and reflects a fair method of payment. Furthermore, respondents are informed that the current budgets of shipping companies are insufficient to allow the implementation of marine prevention and monitoring schemes. In the view of these conditions, we adopted a national tax scheme, rejecting alternatives, such as beach entrance fees. Before the execution of survey a first draft of the questionnaire was tested in a number of pilot interviews. We opted for an in-person survey because it generally leads to the highest survey response, as well as allows the use of the double bounded dichotomous WTP elicitation question format. 

3.4 Descriptive statistics

The administration of the questionnaire took place during August 2001 in Zandvoort. This is the most popular beach resort in the Netherlands and it is located in the province of North-Holland. Zandvoort offers beach recreation activities, ranging from swimming, biking, kiting, windsurfing to sailing. Using a simple random sample selection mechanism, the interviewer contacted 352 groups of visitors, 242 of which completed the questionnaire. The participation rate is therefore 69 percent. Unlike many other survey applications the most often mentioned reason for refusal is “not speaking Dutch”. Tourists from abroad accounted for one third of all refusals.
 The questionnaire’s demographics and socio-economic characteristics indicate that the median respondent is 41 years old and has a household monthly net income in the range of 1,800 € – 2,300 €. The majority of the respondents were women. When confronting the data of our survey with socio-demographic statistics for the Netherlands we are unable to find major differences. In other words, the sample is rather representative for the Netherlands.

Survey responses on the travel data show that more than 50 percent of the respondents took a car to travel to Zandvoort, 20 percent arrived by public transport (i.e. train), 10.7 percent came by bicycle, and 15.6 percent of the respondent arrived to the beach on foot. We used public domain software of the Dutch Railways to computed travel time for public transport. The sample results show that beach visitors that traveled by train spent on average two hours and twenty-five minutes on the two-way journey.
 Each respondent traveling by car was asked for the postal zip code of their address, the brand and model of their car, the size of the engine, the type of fuel used, and the parking fees at the beach. These respondents traveled on average 104 kilometers and spent on average one hour and twenty-three minutes on the two-way journey. On the basis of this information we were able to compute individual car travel costs. Finally, respondents were asked to state their opinion about alternative marine management policies. As we can see from Table 2 coastal management activities related to ‘protecting the marine ecosystem from water pollution’ and ‘ensuring seawater quality that does not provoke skin allergies’ are associated to a high ranking index. Such a ranking pattern confirms the relevance of the present valuation study of damages caused by HABs’.

4. Estimation of non-market benefits of marine recreation

4.5 Travel cost method: transportation costs and monetized travel time

The generalized travel costs of a visit are defined as the sum of two components: transportation costs and travel time. The transportation cost is calculated as a function of the respondent’s means of transport; in this case (i) car, (ii) train, (iii) bicycle and (iv) walking. For the latter two categories the transportation costs are assumed to be zero. The train costs are estimated for a two-way train ticket. For respondents travelling by car, the transportation cost is calculated according to the fuel used per kilometer. The time cost is estimated by multiplying the amount of time that a respondent spends on the two-way trip by the value of time. As we can see from Table 3, the value of time varies according to respondent’s monthly income and selected means of transport. The different values reflect differences in consumers' preferences with respect to the choice of the means of travel, incorporating expected congestion time for car users. 

4.6 Recreation demand function

In addition to the individual travel cost data, Xt, socio-economic-demographic variables, Xs, and site attributes, Xa, are included in the recreation demand function:
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here V denotes the number of visits to the Zandvoort beaches during the past twelve months, β the vector of parameters to be estimated, and Ω the error-term vector. In order to achieve robust, non-biased estimates of β the econometric model specification and estimation method need to respect the intrinsic characteristics of the travel cost data. In particular, it needs to take into account the fact that the number of visits is nonnegative, i.e. the dependent variable is truncated at zero (Hellerstein 1992). An additional characteristic of the travel cost data is that since it draws from on-site surveys, meaning that frequent visitors are more likely to be interviewed. As a consequence, the econometric model specification and estimation method needs to be corrected for self-selection – see Heckman (1979) and Maddala (1983) for further discussion. This gives rise to the following model specification:
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Here j denotes the possible values for the annual visits to the Zandvoort beaches 
(j=1, 2 …), Fp(.) the cumulative distribution function of the standard Poisson probability model, and 
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 (non-negative) Poisson parameter to be estimated (see Greene 2000). βi are the parameters to be estimated, with βs and βa denoting the parameters of the socio-economic-demographic characteristics of the respondents and the attributes of the Zandvoort beaches, respectively. 
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 denotes the error term. Furthermore, in order to test for the presence of overdispersion a Binominal Negative model specification was estimated as well. This model specification gave similar estimation results and the estimate of the overdispersion parameter revealed not to be statistically significant from zero. 

Estimation results for the visitation to the Zandvoort beaches are presented in Table 4. This shows the partial derivatives with respect to the vector of explanatory variables, i.e. the marginal effects. By adopting this specification we are able to provide key elasticities, which are more telling for policy purposes. In this context, we can see that all the three variables that represent the generalized travel cost have a negative sign, reflecting theoretical expectations. Second, transport expenditure estimates are statistically significant different from zero. Third, transport expenditure parameter magnitude when compared to the remaining travel cost variables reveals to be highest estimate. This shows that the price elasticity of demand of trips, measured in terms of transport expenditures, is particularly relevant in explaining consumer recreational behavior, i.e. in determining the number of annual visits to the beach. Such information reveals to be of crucial information for policy guidance since any measure that targets directly the transport expenditures, including taxes on fuel, will influence the annual trips to Zandvoort. Fourth, any policy option that is characterized by changing the pricing rates of the parking space available at the beach will not change consumer recreational behavior. 

In addition, Table 4 shows that an increase in the travel time would reduce the number of visitors to the beach of Zandvoort. However, the respective price elasticity is not statistical significant. Therefore, one can interpret this result as signal that the value of travel time savings is not particularly relevant to explain visitation behavior. Table 4 also shows that the demand of visits to the beach reveals not to be particularly sensitive to income, although the income elasticity reveals to be statistically different from zero. A one percent increase of the net household monthly income corresponds to an increase of 0.82% in the total annual visits. With regard to personal characteristics, the estimation results show that the number of visits is expected to be lower for male, older respondents living with a partner than for other respondents. Furthermore, visitors who plan to stay all day long at the beach have a higher annual visit frequency than respondents who visit the beach for half-a-day or a couple of hours. Finally, estimation results indicate that respondents who visit the beach of Bloemendaal, which corresponds to the location of the Kennemer dunes natural park, have a higher annual visit frequency than respondents that visit the beaches of Zandvoort. 

4.7 Assessment of the individual recreation benefits

The assessment of the individual recreation benefits is performed by deriving a standard Marshallian demand curve for yearly visits to the Zandvoort beach area. We evaluate all the explanatory variables of the demand function at their sample mean, with the exception of the individual travel costs variable – see Loomis and. Walsh (1997) for further discussion. As mentioned, the generalized travel costs variable is defined as the sum of transport, travel time and parking costs, which is denoted by P in the following reduced form of the demand curve
,

P = 67.7153 – 41.6777 × Log N
(3)

where P denotes the generalized travel cost and N the yearly number of trips. The underlying consumer surplus of recreation corresponds to area underneath the resulting demand curve. Integrating equation (3) we get a gross recreational benefits per individual are estimates to be 55 € per year. In other words, we can predict that if the beach area of Zandvoort is closed to visitors for an entire year the total recreational welfare loss would equal, on average, 55 € per individual.
5. Estimation of marine-ecosystem benefits using CV 
5.8 The “no-no”-zero willingness to pay responses

To better mimic market behaviour, the CV uses a dichotomous-choice elicitation question format (Cameron and James 1987). Following Hanemann et al. (1991), a follow-up valuation question was included so as to improve the statistical efficiency of the WTP estimates. All respondents that answered “no-no” faced a follow-up, open-ended WTP question. If the response to this was a zero willingness-to-pay, then the respondent is asked to indicate her major motivation for this choice. 

The most important motivation for not willing to pay anything is, by far with 74.5 percent, that the financial costs should be entirely met by shipping companies. The second most important motivation is that the government should cover the costs. These two arguments – as opposed to the remaining ones – reflect protest responses, i.e. do not reflect a zero valuation of the program that rather reflect a disapproval of the proposed payment mechanism. For this same reason these respondents will not be handled in the valuation exercise, i.e. they are excluded from the CV – see Strazzera et al. (2003a) and Strazzera et al. (2003b) for further discussion. 

Finally, some respondents simply did not believe that the program would work. The latter is supported by explicit statements by respondents like: “Do not believe in the ship monitoring activities”, “Do not believe the risk will go down with 90%”, or “The program also needs to be planned for Amsterdam and Antwerp harbors”, or “The program needs to be to be arranged on a European level, otherwise it will not work”.

5.9 WTP estimation results

According to the double bounded response model, for each respondent j four possible response outcomes are possible: “no/no”, “no/yes”, “yes/no” and “yes/yes”, coded as rnnj, rnyj, rynj and ryyj binary indicators variables, respectively. As one would expect from economic theory, the proportion of ‘yes-yes’ responses falls sharply with the amount the respondent is asked to pay - see Table 5. Only 3.8 percent of respondents states a willingness to pay above 123 €. Such a low sample proportion at the highest bid indicates that the bid card has captured the range of the WTP distribution well. In addition, the proportion of ‘no-no’ responses increases the bid amount. The remaining answering patterns, “yes-no” (“no-yes”) responses, indicate that the respondent’s maximum WTP lies between the initial bid amount and the increased (decreased) bid amounts. Bearing in mind the four possible response outcomes, the sum of contributions to the likelihood function L(θ) over the sample is maximized (Cameron and Quiggin 1994): 
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where F(.) is a statistical distribution function with parameter vector θ ≡ (β, σ), where β and σ denote the location and scale parameters of the distribution. The ML numerical estimator for the double-bounded model, 
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. For a univariate model with a lognormal distribution, the mean WTP is given by WTP = e β + 0.5 × σ², where β and σ represent the location and scale parameters (Johnson and Kotz 1970). As we can see in Table 6, the β and σ standard errors indicate that the parameters are estimated precisely. The annual mean WTP estimate is 76.2 €. 

In order to improve the statistical quality of the WTP estimates we explore the use of introducing information into the double bounded dichotomous choice (DBDC) model. Two types of information are considered. On one hand, we consider the use a follow-up open-ended (OE) elicitation question. For example, all the respondents who answered ‘yes’ to the DBDC question erer asked ‘What is the most that you are willing to pay per year, for the next two years?’ The answers to this mixed model provide more accurate information, allowing a more efficient WTP estimation. In order to control for any concerns from introducing the OE question after the DBDC question, we consider introducing a second type of information. It refers the use of the individual income information. This assumption, which is frequently made by economists, states that reported WTP is income constrained. In particular, we make use of the mixed model in which WTP responses are truncated whenever it exceeds a fixed proportion of the net monthly income the respondent. Table 7 offers the respective WTP estimates. 

A comparison of the original DBCD WTP estimates with the mixed model estimates shows two important differences. First, when we consider the income information we get more conservative estimates: the mean and median WTP point estimates generated by the mixed model are lower than the point mean estimate resulting from the DBDC model. Second, when we consider the income information the degree of precision of the WTP estimates is higher than in the original DBDC model. As a consequence, the mixed model estimates’ 90 percent confidence intervals are tighter. 

In addition, the income constraint on the individual WTP responses provides another piece of information, i.e. the direction of the weak monotonicity (see Carson and Youngil 1999 for additional details). The WTP estimator that incorporates this restriction is the Turnbull estimator (Turnbull 1976). According to this non-parametric estimator the lower bound mean WTP amounts to 39.4 €. Such an estimate does not only respect the weak monotonicity restriction but also lies within the interval range of the parametric mixed model with truncation at 2.5%, and thus reiterates the validity of the proposed mixed model estimation procedure.
WTP valuation function 

A large number of possible predictors are available to be integrated in the valuation function. Formal testing procedures, based on the used of the log-likelihood test statistic, show that the model specification as presented in Table 8 fits the data the best. The estimation results show that:

· Respondents who visit the Zandvoort beaches two to three times per year – which corresponds to the second lowest visiting frequency presented – and plan to stay at the beach the whole day are willing to pay more than the average respondent. 

· Respondents who visited the beach during the weekends and choose to stay at the Bloemendaal beach are willing to pay more than the average respondent.

· Respondents who visit the site during the winter are willing to pay, on average, less for the described protection program. This may be due to the fact that the marine biological pollution, as described in the questionnaire, is less likely in the winter than in the summer, because of the lower temperature of the water. 

· Respondents who ranked the protection of coastal reserve areas ‘the most important’ priority for beach management are willing to pay more for the marine protection program than the average respondent. 

· Respondents who spent a longer time traveling or who incurred higher parking costs have lower WTP. This suggests that the values obtained with the TC and CV methods are largely complementary. In other words, the TC exercise has captured other value categories than the CV exercise. 

These results show that preferences for a marine protection program are not independent of the respondent ‘profile’. The consequence of this fact, from the policy design perspective, is that the marine protection program is not equally desired among the Dutch population. For example, the stronger supporters of the program are the taxpayers who live nearby and visit the beach on regular basis (e.g. on the weekends). On the contrary, the taxpayers who incur in relatively travel costs, e.g. who spent a longer time traveling or who incurred higher parking, are willing to pay less for the ballast water treatment program.  

6. Synthesis 

This article has offered an economic value assessment of the non-market benefits of a marine protection program. This program focuses on the prevention of harmful algal blooms. This invasive exotic species are responsible for causing important damages to the marine ecosystem, as well as beach recreation. The valuation is based on a questionnaire undertaken at Zandvoort, a famous beach resort situated in the North-Holland coastline. According to the travel cost model estimates, if the beach area of Zandvoort is closed to visitors for an entire year the total recreational welfare loss equals 55 € per individual per year. In addition, the time component of the travel cost reveals not to be particularly influent in explaining individual visitation behavior even if the region of the study in the Netherlands is affected by traffic congestion. 

The contingent valuation estimates indicate that the annual WTP amounts to 76 € per respondent, per year. The comparison of the TC and CV estimates indicate the importance of marine ecosystem non-market benefits, even if we admit the presence of double counting in the CV estimates. However, we are rather confident that CV estimates mainly refer to welfare impacts that are not directly with recreational use since the marine protection program, as accurately described in the CV survey, strictly conveys marine ecosystem non-market impacts caused by HABs. Furthermore, WTP multivariate regression estimates reiterate the achievement of the CV survey in identifying and measuring consumer preferences with respect to marine ecosystem benefits and nonuse impacts caused by HABs.

The combination of TC and CV estimation results shows that respondents with relatively high travel costs have a relatively low WTP for the marine protection program. This result suggests that some budget constraint is active, and that TC and CV estimates are, to some extent, complementary in terms of achieving a complete picture of the overall monetary value. Finally, travel cost and contingent valuation results show that if no policy action is undertaken so as to prevent a HABs marine pollution event in the coast of the Netherlands a significant welfare loss may result. An estimate of the total welfare loss amounts to 326,190,000 €, which corresponds to 0.08 percent of the Dutch GDP measured at market prices for the year 2000. This value is obtained by: (1) assuming that the respondents that participated in the survey are representative for the entire visitor population of the beaches along the North–Holland coastline; and (2) multiplying the sum of the use recreational benefits, which is derived from the TC model and amounts to 55 €, with the marine ecosystem benefits, which is assessed with the CV exercise and amount to 76 €, by the total number of visitors to the North–Holland coastline, estimated at 2,400,000 per year (CBS 2000). In addition, if we assume that the respondents that refused to participate in the survey have a zero WTP, then the total welfare loss amounts to 225,071,100 €. The two estimates can be interpreted upper and lower bounds to the financial cost of implementation of an efficient marine protection program, respectively.  In other words, the marine protection program can be defended from a cost-benefit perspective if its cost is in the range 225 - 326 million euro. For example, if we assume that the costs of cleaning sea water and coastal beaches have a similar magnitude to the clear up program of polluted water soils in the Netherlands, which annual costs amount to 0.03 percent over the period 1994-1998 (CBS 1999), then we can conclude that the benefits from such a marine protection program far exceeds the costs and thus recommended from a cost benefit perspective.
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Table 1. Classification of economic damages caused by HABs 

 Value component

Example of damages
Most suitable valuation technique


Use value

(UV)
Direct      use value

(DUV)


Loss of tourism and recreational benefits,

e.g. visits to the beach, swimming and sailing

Effects on marine resources with commercial value,

e.g. destruction fish, shellfish and mollusk 

Effects on human health, 

e.g. skin allergies and gastrointestinal disorders


Travel                      cost method
Aggregate price analysis*
Contingent valuation 


Indirect      use value

(DUV)


Effects on marine ecological system,

e.g. unbalancing local chemical composition of the water, loss of local marine living resources diversity  


Contingent valuation


Nonuse value
Bequest 

Value

(BV)
Risk of loss of legacy benefits,

e.g. no legacy of marine living resources for future generations


Contingent valuation 

(NUV)
Existence value  (EV)
Risk of loss of existence benefits, 

e.g. no knowledge guarantee that some marine living resources are locally extinct


Contingent valuation 

Note: * Market price valuation technique (not the focus of the current paper)

Table 2: Opinion of the respondents with respect to alternative marine management policies

Ranking

Index*

N.1
Ensure that the beach is clean from rubbish such as cans and cigarettes.
18.6

N.2
Ensure that the marine ecosystem is not threatened by water pollution.
18.4

N.3
Ensure that the quality of the seawater is such that it does not provoke skin allergies.
17.6

N.4
Ensure that the dunes continue to be recreational areas and not for housing.
17.5

N.5
Ensure that some dunes are protected as areas for nature and closed to the public.
15.2

N.6
Ensure that the sand along the waterfront of the beach is clean from algal and foams.
12.5

Note: * The ranking index was computed by weighting response percentages to each possible response, assigning a weight of 20 to ‘very important’; 15 to ‘important’; 10 to ‘somewhat important’ and, finally, 0 to ‘of little importance’.
Table 3. Value of time by income and travel mode (€)

Travel mode

Monthly income categories



Less than 1 350 
1 350 – 2 250 
2 250  – 3 400 
More than 3 400 

Car

4.236
5.090
6.268
11.541

Train

3.645
4.200
4.718
7.627



Source: Gunn et al. (1998)
Table 4. Estimation results with respect to visitation behavior (a), 

Variable
Estimate
p-val.

Intercept 
          4.8966*
0.00

Travel costs 



Transport 
– 0.0139*
0.04

Travel time
– 0.0101
0.34

Parking 
– 0.0015
0.91

Site characteristics



Bloemendaal beach
   0.8720**
0.11

Sunny weather
   0.0724
0.85

Week-end
   0.4847
0.25

Personal characteristics



Male
– 0.3192
0.37

Age
– 0.0118
0.42

Net income (by the hundreds of €)
   0.0082**
0.06

Field of studies: Economics
– 0.3865
0.28

Living with a partner
– 0.5590
0.20

Stay at the beach all day
   0.7079**
0.09



Log-likelihood
– 280.65

Annual gross recreation benefit per individual
55 €

Notes: * (**)     Statistically significant at 5% (15%) 

                     (a)   Marginal effects model. Full information maximum likelihood estimator with correction for sample selection is estimated with LIMDEP.



Table 5. Bid cards

                Monetary amounts*

Distribution of the WTP responses (in %)

Bid card
Initial
High
Low

Yes-yes
Yes-no
No-yes
No-no

n. 1
  6.5 €       
20 €
2.5 €

15.5 
4.6 
0.4 
4.2

n. 2
14 €
34 €
7    €

11.7 
6.7 
0.8
5.9 

n. 3
20 €
52 €
11   €

10.5 
10.9
0.8
2.5

n. 4
40 €
 123 €
16   €

 3.8
9.2 
5.9
6.7



Note: * Originally formulated in Dutch Guilders.

Table 6: Lognormal mean and median WTP estimates (a)


Estimate
Standard Error

Location 
[image: image9.wmf](

)

b


4.6221
0.08856

Scale 
[image: image10.wmf](

)

s


0.9997
0.08081

Log-Likelihood
                      -205.430


Point estimate
90% Confidence interval estimate

Mean
76.2 €
[58.2 € – 101.5 €]

Median
46.2 €
[39.9 € – 53.5 €]





  Notes: (a) Calculations are performed using the PROC LIFEREG procedure in SAS®.

Table 7: WTP estimates for the Mixed Lognormal model


Mean
90% CI
Median
90% CI

Mixed model 
50.1 €
[44.7 € – 58.8 €]
43.6 €
[40.1 € – 47.4 €]

Mixed model and WTP truncation at 5% 
45.4 €
[41.0 € – 50.5 €]
40.6 €
[37.6 € – 43.9 €]

Mixed model and WTP truncation at 2.5%
38.8 € 
[35.5 € – 43.6 €]
36.0 €
[32.4 € – 38.9 €]



Table 8: WTP function (a)


Estimate
Std. Error
p-value

Beach attributes

Visited area: Bloemendaal
0.206
0.33
0.53

Day of the visit: week-end
0.418**
0.24
0.08

Recreational profile of the visitor




Number of adults in the group
0.093
0.09
0.30

Presence of a child in the group 
0.086
0.30
0.77

2 or 3 visits per year
0.633*
0.31
0.04

Visits in the winter season
    – 0.534*
0.23
0.02

Time planned to stay on the beach: all day
0.427**
0.24
0.08

Marine management policy options




Nature reserves closed to the public 
0.271**
0.16
0.09

Infrastructure support 
0.358*
0.13
0.01

Socio-economic characteristics




Age
    – 0.005
0.08
0.52

Income
0.008
0.01
0.61

University degree
0.169
0.24
0.48

Education in economics or business management
    – 0.288**
0.22
0.20

Travel costs and on-site expenditures




Transport 
0.003
0.00
0.55

Travel time
    – 0.014**
0.01
0.20

Parking fee
    – 0.056*
0.02
0.01

Expenditures on beach materials
0.021**
0.01
0.06

Expenditures on food and drinks at the beach-house
0.005**
0.00
0.18

Lognormal parameters




Intercept
3.323



Scale
0.870



Log-Likelihood 
– 116.401





Notes:    (a) Calculations are performed using the PROC LIFEREG procedure in SAS®.
* Significant at 5%

            ** Significant at 10%





















































































































































































� The relative high overall nonresponse rate needs to be examined carefully. In fact, from the policy perspective, the relevant population is the domestic one, i.e. the ones who are in conditions to be taxed by the Dutch national government. Having said that, the nonresponse ranges the nineteen percent. 





� The train station of Zandvoort is less than five minutes walking from the beach. As the origin we used the closest train-station to the zip code reported by the respondent. For respondents living far from a railway station we included an extra twenty minutes for transport from home to the railway station.





� See Nunes and van den Bergh (2002) for additional econometric details.
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