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ABSTRACT
Omission of substitute sites in travel cost analysis can cause an
overestimation of recreational benefits. Only few analyses have included
substitutes, partly because of the difficulty in defining an appropriate
set of substitutes. We examine factors affecting the existence of
substitutes and their impact on the demand and value of coastal
recreation using spatially-referenced survey data from Finland, Germany
and Latvia on recreational visits to the Baltic Sea, which can be
characterized as a unique destination. Substitutes are defined by
respondents themselves. Our findings indicate that the existence and
effects of substitute sites differ across countries. Many respondents
have no substitutes for Baltic Sea recreation, in particular in Latvia.
Respondent and visit-specific factors explain the probability of having
substitutes. Substitutes reduce the demand for coastal recreation in
Finland and Germany but increase it in Latvia. Further, respondents
having substitutes are less sensitive to travel costs in Germany and
more sensitive in Finland and Latvia. The annual welfare from Baltic Sea
recreation is lower for people who have substitutes in Finland and
Germany, and higher in Latvia. The findings suggest that uniform
assumptions about the existence and effects of substitutes appear
unwarranted, especially for sites of unique or iconic nature.
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1. Introduction

The travel cost method is frequently used to assess the recreational value of nature in economic
terms (Hanauer and Reid 2017; Prayaga 2017; Czajkowski et al. 2015). The method is based on
the basic assumption of demand theory, implying that the demand for the visits is inversely related
to travel costs. An important but often neglected factor in the demand and value of a recreation site
is the availability of substitutes (Shrestha and Loomis 2001; Reynaud and Lanzanova 2017; Gher-
mandi 2015). Substitution effects need to be taken into account when valuing a recreation site as
omitting substitutes has been shown to cause significant overestimation of the economic benefits
of the recreation site (Rosenthal 1987; Freeman, Herriges, and Kling 2014). Different kinds of
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outdoor recreation sites or activities can serve as substitutes for one another. In theory, the existence
of a substitute should lower the demand for recreation at a particular site.

Substitutability among goods means that it is possible to substitute one good with another
without losing utility, as substitute goods or services are alternatives for each other. The substi-
tutability of goods depends on the perceived similarity of the goods. Random utility models for
modelling recreation demand use substitution patterns as an integrated part of the analysis,
because their focus is on the choice of a recreational site from a bundle of sites (Parsons, Plan-
tinga, and Boyle 2000). In single-site travel cost models, in contrast, substitution needs to be
accounted for with one or more explanatory variables. Rosenthal (1987) was the first to examine
how the benefits from water recreation at a reservoir were impacted by substitute sites using a
single-site travel cost model, revealing that omitting substitute sites caused significant overestima-
tion of the benefits of the recreation site. Since that study, it has been suggested that single-site
travel cost models should include substitute sites (Freeman, Herriges, and Kling 2014), focusing
on sites that are frequently visited by respondents, that have similar characteristics to the study
site, or that are close to the study site (Parsons 2003). In the few single-site travel cost studies, it
has been common to include only one substitute site similar to the site under valuation in the
analysis. In most of these studies, they have been represented either with travel costs of or the
distance to the substitute site (e.g. Zhang et al. 2015; Alves et al. 2017; Boyer, Melstrom, and San-
ders 2017).

Omission of substitutes is typically due to the difficulty in defining the set of relevant substitutes
(choice set) that visitors might have in their mind when shifting to another site for recreation (Lupi,
Phaneuf, and von Haefen 2020). Defining the geographical area of a valuation study is commonly
referred to as the ‘(spatial) scope definition’ problem (Spencer-Cotton, Kragt, and Burton 2018). In sev-
eral countries, such as the Nordic countries, open access conditions under everyman’s right also lead to
difficulties in identifying substitutes, because most natural areas are freely and openly available for
recreation, which leads to a large number of potential substitutes (Ovaskainen, Neuvonen, and Pouta
2012; Huhtala and Lankia 2012; Lankia, Neuvonen, and Pouta 2019). As a result, substitutes are usually
omitted from the analysis, which is likely to inflate the value estimates (Rosenthal 1987; Freeman, Her-
riges, and Kling 2014). Defining substitutes is evenmore demanding in the case of iconic or unique rec-
reational sites, such as the Baltic Sea, since many users cannot imagine a site that would provide similar
benefits for them (Rolfe andWindle 2012; Artell, Ahtiainen, and Pouta 2019). In this case, the impact of
omitting substitutes on welfare estimates could be smaller, and large observed recreation values could
result from the lack of perceived substitutes. Site choice is dependent on both distance and site charac-
teristics, and the level of substitutability between sitesmay differ (Lo 1991; DeValck et al. 2016). Recrea-
tion sites are often imperfect substitutes, or they may be complements, implying that distance has less
effect on the site choice, and that multipurpose trips are more likely to destinations which have a large
number of complementary sites (e.g. Lo 1991). Thus, the degree of substitution can influence howmuch
the existence of substitutes affects the number and value of visits, and itmay vary in different contexts. In
any case, information on sites that represent potential substitutes for nature recreation in different con-
texts is needed for unbiased welfare estimation.

The Baltic Sea is one of the world’s largest brackish waters located in Northern Europe, and an
important recreational destination for the residents of its nine coastal countries (Ahtiainen et al.
2013). The impaired state of the Baltic Sea environment (HELCOM 2018) has reduced its rec-
reational potential and value of recreation visits (Czajkowski et al. 2015; Bertram et al. 2020).
This has raised the issue of substitution, with people looking for possible alternative sites inland
and other coastal areas. Almost every summer, the recreational use of the Baltic Sea is restricted
along a considerable proportion of the coastline due to blue–green algal blooms caused by excessive
inputs of nutrients. For example, in Finland, half of the recreational users of the Baltic Sea have
observed blue–green algal blooms that impede recreational use of the sea (Bertram et al. 2020).
For recreational users who do not have alternatives to their typical sites and are tied to a location,
this means a loss of recreational benefits. For other recreational users who are more flexible,
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possibly due to more abundant time, money, knowledge or equipment, substitutes for the Baltic Sea
coast can more easily offer a solution to maintain their welfare level. Understanding of these differ-
ences in perceived benefits and recreational behaviour also has importance for the management of
recreational sites.

Potential substitute sites can be identified by the researcher, based on areas with similar charac-
teristics and services, or by the respondents themselves (De Valck et al. 2017; De Valck and Rolfe
2018; Glenk et al. 2020; Schaafsma and Brouwer 2020). The assumptions used in defining the choice
set can potentially influence the welfare estimates (Lupi, Phaneuf, and von Haefen 2020). For the
Baltic Sea, researcher-driven definitions of substitutes relying, for example, on the number of bea-
ches or access to other water areas may not correspond to people’s own perception of potential
alternative sites. The recreational experiences people seek for might differ between the Baltic Sea
and water systems located near one’s place of residence, and the Baltic Sea could be characterized
as being unique or iconic to the people living in the coastal countries. Thus, we focus on exploring
the existence of potential substitutes for Baltic Sea recreation, and the impacts of having substitutes
on the number of Baltic Sea recreation visits and recreation values. Similar to De Valck et al. (2016),
we allow respondents to identify substitute sites themselves on maps in an internet survey with a
built-in map-based survey tool, rather than having them defined by researchers using proxies for
potential substitutes.

Sagebiel et al. (2016) identified 29 valuation studies on Baltic Sea recreational services published
between 1995 and 2015. Only few revealed preference studies have been conducted (Sandström
1996; Soutukorva 2001; Vesterinen et al. 2010; Czajkowski et al. 2015, 2020; Bertram et al. 2020).
Vesterinen et al. (2010) argued that recreation at a summer cottage or other type of vacation resi-
dence could be a common substitute for water recreation close to home. Random utility models
inherently account for substitutes for recreation as they consider individual’s recreation site choice
from a set of alternative recreation sites, but only three studies for the Baltic Sea are available (Sand-
ström 1996; Soutukorva 2001; Czajkowski et al. 2020). An international travel cost study by Czaj-
kowski et al. (2015) omitted substitutes from the analysis, and only speculated that they may be one
cause of differences in valuations across countries. Recently, Bertram et al. (2020) used the same
dataset as ours in a travel cost - contingent behaviour study, but only discussed the possible
effects of substitutes.

Beyond valuation studies, behavioural studies on recreation have found that the substitutabil-
ity of sites or activities is influenced by demographics (e.g. age, education and gender) (Ditton and
Sutton 2004; Sutton and Ditton 2005). These studies have also identified constraints individuals
face that prevent them from participating in certain recreational activities or visiting sites, for
example, lack of time, money, access and equipment, and lead to searching for substitutes. It
has also been suggested that place attachment or specialization in specific recreation activities
may hinder substitution (Oh, Sutton, and Sorice 2013; Sutton and Oh 2015; Han, Noh, and
Oh 2015).

This article adds to the existing valuation literature on substitute sites and their impact on the
welfare estimates in travel costs analyses by examining the existence of substitutes for coastal recrea-
tion sites and the effect of substitutes on the number of visits and recreation values in three Baltic
Sea countries (Finland, Latvia and Germany). We analyse the effects of visitor and Baltic Sea recrea-
tion site characteristics on the existence of substitute sites, as well as provide information on the
characteristics of the potential substitute sites. With this information, we identify the population
group that is likely to lack substitutes and is the most sensitive to a decline in the environmental
quality of the Baltic Sea. We assess the overall impact of substitutes on the number and value of
coastal recreation trips for a destination that has unique or iconic characteristics. As we use spatially
referenced survey data collected from three countries, we also compare the substitution patterns
between these countries. Our findings imply that uniform assumptions about the existence and
effects of substitutes appear unwarranted, especially in the case of sites that could be characterized
as unique.
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2. Survey and data

2.1 Survey design and implementation

Our data come from an economic valuation survey focusing on recreational visits to the Baltic Sea
and the preferred future state of the Baltic Sea. The analysis focuses on the travel cost data collected
with the survey. The survey elicited information on the respondents’ leisure visits to the Baltic Sea in
general, and detailed information was collected related to the last recreation visit to their most fre-
quently visited site at the Baltic Sea, including travel costs, mode of transport, activities and purpose
of the trip. The final section of the survey included questions on respondents’ socio-demographic
characteristics.

Map-based questions were used to gather information about the location of the respondents’
place of residence and their most frequently visited recreation site on the Baltic Sea. In the survey,
visitors were also asked to determine one or more potential substitute sites for their most frequently
visited Baltic Sea recreation site. The question on substitute sites was map-based (Appendix A).
Respondents were asked to indicate a location in their country where they would go to find a similar
recreational experience to their Baltic Sea recreation site. The question was formulated as follows:
‘Please imagine now that the environmental quality at the Baltic Sea and its coast becomes so poor
that you start thinking about going somewhere else for recreation. Where in [Finland / Germany /
Latvia] would you go to have a similar recreational experience? You can mark any site that you
would consider going to instead of the Baltic Sea.’ Respondents who did not choose a location
on the map could state their reason for not having a substitute site by answering a multiple-choice
question with three options: ‘I would stay at home’, ‘I don’t know where I would go’ and ‘Other
reason’.

The survey was developed in collaboration with environmental valuation and marine ecology
scientists. The pre-testing included focus groups and a pilot survey conducted in each country in
June–July 2016. After the pilot survey, the survey was shortened and instructions for answering
the mapping questions were improved.

The data were collected between November 2016 and February 2017 from stratified random
samples of Latvians, Germans and Finns. Finnish and German respondents only replied to the ques-
tions via the Internet, but to ensure a representative sample of Latvians, computer-assisted personal
interviews were also conducted, because Internet use in older age groups was not sufficient for
reaching a representative sample via the Internet panel in Latvia. The online questionnaire allowed
us to use a map-based survey tool (Maptionnaire) to determine the respondents’ places of residence,
recreational sites and substitute sites, as well as the Euclidian and road distance between them.

A total of 4,819 responses were received from the three countries (Figure 1), with approximately
2,000 individuals completing the survey in Finland and Germany and 760 in Latvia (see Ahtiainen
et al. 2019 and Bertram et al. 2020 for details).

Responses to the map-based substitute question divided users into two subsamples: those who
responded to the substitute question and those who did not. About 22% of users did not respond
to the substitute question.1 Out of those who did respond to this question, we defined a group of
respondents who reported having a substitute site and a group who reported having no substitute
site for Baltic Sea recreation. The data structure and number of observations in each step is pre-
sented in Figure 1. Our analysis is focused on the sample of people who gave a response to the sub-
stitute question (n = 2642), with 1257 respondents in Finland, 827 in Germany and 558 in Latvia.

2.2 Number of visits, travel costs and substitutes

Respondents who had visited the Baltic Sea within the last three years were considered users
(Figure 1). The dependent variable, i.e. number of recreation trips to the Baltic Sea per year, was
determined as follows. First, possible outliers were removed from the analysis by limiting the
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maximum number of trips to the Baltic Sea to 365 per year. This resulted in excluding 3 obser-
vations. Second, the number of trips within the previous 12 months was calculated for all respon-
dents by dividing the number of visits in the last three years by three for those respondents who had
visited the Baltic Sea during the last three years but not within the last 12 months. Third, to satisfy
the requirement of only including positive integers in the dependent variable, the number of trips
was rounded off to the closest integer. After this, 265 observations of zero trips remained for the
dependent variable, because 265 respondents had visited the Baltic Sea only once within the pre-
vious three years. Finally, these observations were removed. The final dependent variable, repre-
senting the annual number of recreation trips to the Baltic Sea, ranged between 1 and 365 trips.

To maintain consistency in the analysis, both the travel costs and information on the substitutes
used in the analysis were defined based on respondent’s perceptions. The respondent-reported tra-
vel costs were based on a question where respondents were asked to give their share of the one-way
travel costs to their most often visited Baltic Sea site, excluding meals and accommodation. The
respondent-reported travel costs provide a practitioner-friendly approach, avoiding the problems
of researcher-driven calibration of benefit measures (Ovaskainen, Neuvonen, and Pouta 2012). Fur-
thermore, the respondent-reported cost measure has been found to perform well in terms of signifi-
cance and fit (Ovaskainen, Neuvonen, and Pouta 2012). Outliers were identified for each country by
utilizing information on the third quartile (Q3, 75th percentile) and interquartile range (IQR) of the
stated travel cost variable, such that observations with travel cost higher than Q3 + 1.5*IQR were
excluded (Tukey 1977).2 Round-trip travel costs were calculated by multiplying the one-way travel
costs reported by respondents by two. Finally, the travel costs were adjusted for differences in price
levels using purchasing power parity (PPP) data from Eurostat (2017). Following the results of
Ovaskainen, Neuvonen, and Pouta (2012), who reported that perceptions of travel time vary
between respondents from being a cost to a pleasant part of the trip, and also following Akron
et al. (2017) and Hynes, Gaeven, and O’Reilly (2017), we excluded travel time from the cost
parameter.

Figure 1. The data structure.
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The analysis of substitutes includes those respondents who responded to the substitute question
either by indicating the location of potential substitutes or giving a reason for not providing infor-
mation on substitutes. Respondents who marked one or more potential substitute sites on the inter-
active map were considered to have a substitute for Baltic Sea recreation. Those who did not mark
any locations on the map were asked for a reason, with three response options ‘I would stay at
home’, ‘I don’t know where I would go’ and ‘Other reason’. Respondents choosing any of these
three reasons for not indicating a location were defined as having no substitutes. In addition,
those respondents who were defined as users and had answered the previous map questions in
the survey, but did not mark a location for a substitute were assumed to have no substitutes.3

Other than that, those who did not either mark a location on the map or give a reason for not mark-
ing a location were excluded from the analysis. Besides the location of the substitute, there was no
information on the potential previous or future visits to the substitute from the survey due to length
constraints.

Based on this information, a dummy variable for the existence of substitutes (Substitute) was
constructed, following the approach of Bowker, English, and Donovan (1996) and Amoako-
Tuffour and Martínez-Espiñeira (2012). It was used as a dependent variable in the logit model
to examine the factors determining the existence of substitutes for Baltic Sea recreation. In the
travel cost models, it was an explanatory variable capturing the impact of having substitute
sites on the number of trips. The expectation was that the sign of the variable would be negative,
meaning that fewer trips would be made if a respondent had a substitute site. The dummy variable
for substitutes could be further multiplied with the travel cost variable (TC) for an easily inter-
pretable interaction term between the substitute dummy and the travel cost variable
(TC∗Substitute) (Lankia, Neuvonen, and Pouta 2019; Huhtala and Lankia 2012; Loomis, Gonza-
lez-Caban, and Englin 2001; Bhat 2003; Blaine et al. 2015). The interaction term
TC∗Substitute affects the slope of the estimated recreation demand curve. The change in the
steepness of the slope indicates the effect of substitute sites on the welfare estimate. According
to economic theory, price elasticity is higher for goods or services that have substitutes, and a
negative sign for the interaction was thus expected. This means that the recreation demand
curve would be steeper for individuals with substitute sites compared to those without, leading
to lower welfare estimates.

We imputed income information for those respondents who failed to report it, following the
approach by Bertram et al. (2020). Demographic characteristics (age, age squared, gender, edu-
cation level, and employment status) of those respondents who reported income were used in a uni-
variate imputation with truncated regression to fit income for the respondents who did not report
income, implemented in Stata 16. Income was imputed for 361 respondents in our analysis sample
(n = 2642). Finally, income was adjusted with PPP to account for differences in price levels and
allow international comparisons (Eurostat 2017).

3. Econometric approach

The econometric analysis included two parts: first, we examined the factors influencing the exist-
ence of perceived substitute sites for Baltic Sea recreation, and second, used travel cost models to
assess the effects of substitutes on the number of visits and the recreational value of the Baltic
Sea. Descriptive statistics for the variables used in the analysis are presented in Table 1.

Logistic regression (e.g. Greene 2007; Hosmer Jr, Lemeshow, and Sturdivant 2013) was applied
to investigate factors influencing the existence of perceived substitute sites. The dependent variable
was dichotomous, specifying whether the respondent stated having a substitute site for Baltic Sea
recreation or not (see section 2.2). The sample was restricted to those for whom we had information
on the existence of substitutes (n = 2642). Potential independent variables that were tested in the
logit model described socio-demographic characteristics, the environmental conditions at the
respondent’s most frequently visited site and the pattern of respondent’s recreational visits to the
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Baltic Sea coast. Distance variables were also assumed to be good indicators for having substitute
sites, because as the distance to the site under valuation increases, the number of substitute sites
should also increase. Based on the preliminary model estimations, only eight of the possible vari-
ables were significant and included in the final model.

A travel cost (TC) model was used to assess the effects of substitutes and other explanatory vari-
ables on the number of visits to and the recreational value of the Baltic Sea. The dependent variable
in the travel cost model was the annual number of all recreational visits the respondent made to the
Baltic Sea in total.

Count data models, i.e. Poisson and negative binomial, are particularly suitable for analysing
recreation demand, as only positive integers are allowed for the dependent variable. The negative
binomial model was chosen over the Poisson model because it allows for overdispersion in the
data, meaning that the variance of the dependent variable, i.e. the number of trips, is greater
than the mean (Freeman, Herriges, and Kling 2014; Haab and McConnell 2005).

Following Winkelmann (2008), Hellerstein (1991) and Haab and McConnell (2005), the prob-
ability density function of the negative binomial model, and thus the probability of an individual

Table 1. Descriptive statistics for the variables in the logit and negbin models.

All countries
(n = 2642)

Finland
(n = 1257)

Germany
(n = 827)

Latvia
(n = 558)

Dependent
variables

Description Mean (Std.dev) Mean (Std.dev) Mean (Std.dev) Mean (Std.dev)

Substitute 1 = Perceived substitute site exists, 0
= No perceived substitute site

0.43 (0.50) 0.47 (0.50) 0.52 (0.50) 0.20 (0.40)

Trips to the Baltic
Sea per year

Number of annual recreation visits,
1–365

13.10 (42.51) 16.85 (47.06) 10.93 (47.26) 7.32 (12.63)

Independent
variables

Travel cost (TC) Stated two-way travel costs in PPP-
adjusted EUR, 0–1000

72.93 (119.02) 57.88 (104.60) 117.32 (150.98) 35.31 (51.17)

TC*Substitute Interaction term: Travel cost (TC) *
Substitute in PPP-adjusted EUR,
0–1000

32.80 (93.24) 26.52 (81.72) 58.22 (123.47) 6.57 (31.73)

Distance Euclidean distance from home to the
Baltic Sea coast in 100 kilometres,
0–7.33

1.14 (1.42) 0.57 (0.73) 2.09 (1.77) 0.60 (0.66)

Income Monthly net income in 1000 PPP-
adjusted EUR, 50–5000

1.63 (1.06) 1.55 (0.90) 2.28 (1.12) 0.83 (0.59)

Age (negbin
model)

In years, 18–79 46.13 (15.37) 45.70 (17.19) 48.49 (11.87) 45.70 (17.19)

Middle aged
(logit model)

1 = 30–64 years, 0 = 18–29 years and
over 65

0.68 (0.47) 0.56 (0.50) 0.88 (0.33) 0.66 (0.47)

High education 1 = University or polytechnic, 0 =
Lower education

0.35 (0.48) 0.42 (0.49) 0.33 (0.47) 0.24 (0.43)

Number of
facilities

1 = Many at the most often visited site,
0 = None/some

0.45 (0.50) 0.40 (0.49) 0.65 (0.48) 0.26 (0.44)

Number of
activities

1 = Two or more activities typically
participated to at the most often
visited site, 0 = One activity

0.74 (0.44) 0.62 (0.48) 0.85 (0.36) 0.62 (0.48)

Water contact 1 = Respondent engages in swimming
or diving at the most often visited
site, 0 = Does not engage in
swimming or diving

0.33 (0.47) 0.16 (0.37) 0.39 (0.49) 0.63 (0.48)

Recreation/CES 1 = Recreation is an important cultural
ecosystem service (26–100 points
out of total 100), 0 = 0–25 points

0.54 (0.50) 0.53 (0.50) 0.42 (0.49) 0.75 (0.43)

Only purpose
recreation

1 = Recreation is the only purpose of
the visit, 0 = Recreation is not the
only purpose

0.43 (0.49) 0.37 (0.48) 0.38 (0.49) 0.62 (0.49)

Recent visit 1 = Last visit made within the last 12
months, 0 = Over 12 months ago

0.76 (0.43) 0.81 (0.40) 0.68 (0.47) 0.78 (0.41)
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taking trip xi in a certain time frame, is calculated as follows:

Pr (xi) =
G xi + 1

a

( )

G(xi + 1)G
1
a

( )
1
a

1
a
+ li

⎛
⎜⎝

⎞
⎟⎠
1
a

l
1
a
+ li

⎛
⎜⎝

⎞
⎟⎠

xi

, xi = 0, 1, 2, . . . (1)

where G is the gamma function. The parameter alpha (a) is the overdispersion parameter.
The negative binomial model produces a regression model that models the number of trips (y) as

an exponential function of the explanatory variables:

y = e

(
b0+bTCTC+bl l+bSubstituteSubstitute+bTC∗SubstituteTC∗Substitute+

∑n
i

bixi
)

(2)

Here, the explanatory variables included the stated travel costs (TC), income (l), and information
about substitutes in the form of a dummy variable Substitute for the existence of substitute sites and
an interaction term between the travel cost and substitute variables (TC∗Substitute). In addition,
other respondent, visit and site-specific characteristics were included in the model as explanatory
variables (xi, i = 1, . . . , n). The visit and site-specific characteristics were based on questions on
the respondent’s last trip to their most often visited recreation site at the Baltic Sea.

The negative binomial models were estimated using maximum likelihood estimation (Hilbe
2011). To test the effect of substitute sites on the number of trips, as well as on the coefficient of
the travel cost and the welfare estimates, three models were estimated. The first model introduced
all independent variables to the estimation except for substitute variables. In the second model, a
dummy variable (Substitute) for the existence of substitute sites was added. Model three included
the interaction term TC∗Substitute. Stepwise estimation was performed to arrive at the final models,
and nonsignificant variables were dropped based on the Wald test. The significance of the effect of
Substitute, TC and TC∗Substitute on the goodness-of-fit between the models was tested with the
likelihood ratio (LR) test. All models were estimated using the pooled sample and separately for
each country.

Welfare estimates for a visit were calculated from each model. The exponential functional form
for the number of trips allows the consumer surplus (CS) per trip to be calculated by the following
simple formula (Haab and McConnell 2005):

CS = − 1

b̂TC

(3)

For model 3, where the estimated model included the travel cost-substitute interaction term
TC∗Substitute, the interaction term influences the steepness of the slope of the recreation demand
curve and the per-trip consumer surplus was calculated in the following way (Lankia, Neuvonen,
and Pouta 2019; Loomis, Gonzalez-Caban, and Englin 2001):

CS = − 1

b̂TC + b̂TC∗Substitute
(4)

The mean seasonal access value per person was calculated by multiplying the per-trip CS by the
model’s predicted mean number of trips taken by the individual annually.
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4. Results

4.1. Sample characteristics and descriptive statistics

Descriptive statistics for the sample are presented in Appendix B. A comparison to the populations
of Germany, Finland and Latvia indicates that the samples of respondents answering to the substi-
tute question are fairly representative of the national populations for age, household size, edu-
cational level and gender distribution (Official Statistics Finland 2019; Central Statistical Bureau
of Latvia 2018; DesStatis 2019). Mean income appears to be higher in the sample in Germany
and lower in Latvia than in the population.

In total 2,642 respondents (78% of users) provided information on having substitute sites in the
Baltic Sea region. Most of them (1,509; 57%) did not have a substitute for Baltic Sea recreation
(Table 2). The share varied by country, as 53% in Finland, 48% in Germany and 80% in Latvia
did not report a substitute. The most common reason (approximately 70%) for not marking a
location of a substitute site was that the respondent did not know where they would go. Roughly
20–25% of respondents said they would stay at home, and less than 10% had some other reason
for not indicating a substitute. A total of 1,133 respondents (43%) identified at least one substitute
site on the map, and 181 of these respondents had more than one substitute site. Altogether, 370
substitute sites were located close to the Baltic Sea coast and the rest of the substitute sites were
located inland. Location information for 51 substitute sites was outside the country borders and
left out from the analysis.4 A total of 545 substitute sites were identified by Finnish respondents,
414 by German respondents and 111 by Latvian respondents.

The mean Euclidian distance from a respondent’s home to a substitute site was 215 km in
Germany, 204 km in Finland and 79 km in Latvia. By comparison, the mean Euclidian distance
to the recreation site on the Baltic Sea coast was 230 km in Germany, 158 km in Finland and
87 km in Latvia. These long average distances indicate that visits to the Baltic Sea do not represent
local recreation but are rather trips specifically to the coast. This is the case also for substitute sites,
which indicates that recreation sites close to people’s place of residence are not, generally, con-
sidered as substitutes for Baltic Sea recreation.

Several data sources were used to determine the land cover and land use at and around the sub-
stitute sites (Copernicus database coordinated by the European Environment Agency (EEA 2019a),
Corine Land Cover (CLC), the Marine Regions database (Flanders Marine Institute 2019) and

Table 2. Logistic regression model for the existence of substitute sites (dependent variable = 1 if
the respondent had a substitute site for Baltic Sea recreation).

Variable Coefficient p-value

Constant −0.830*** 0.000
Distance −0.108** 0.018
Recent visit 0.299*** 0.006
Number of activities 0.491*** 0.000
Number of facilities 0.200** 0.028
Water contact −0.178* 0.087
Middle aged 0.339*** 0.001
Education 0.513*** 0.000
Finland −0.211* 0.072
Latvia −1.467*** 0.000
Number of observations 2417
Log likelihood −1523.96
Restricted log likelihood (constant only) −1656.80
Log-likelihood ratio 265.67 <0.001
Wald test 224.19 <0.001
Pseudo R2 0.0802
Bayesian information criterion 3125.82
Hosmer-Lemeshow test 35.59 <0.001
Overall predictive capability % 62.6
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Natura 2000 network (EEA 2019b)). The land use type for the substitute site was determined based
on the main land use in the 500-meter buffer zone surrounding the site. The land use was divided
into five exclusive classes: 1) artificial surface (towns, cities, etc.); 2) agricultural areas; 3) forest and
semi-natural areas; 4) wetlands; and 5) water bodies (lakes, rivers, etc.). These variables were tested
in the logit and negative binomial models but as they were found non-significant, they were left out
of the final models. However, they can be used to describe the substitute sites identified by the
respondents.

For the Finnish respondents, 39% of the substitute sites were located at water bodies, 20% on
artificial surfaces and 36% in forest areas. The distribution was somewhat different in Germany,
where 42% of substitute sites were located on artificial surfaces, 26% on agricultural areas, 15%
in forested areas and 13% at water bodies. For the Latvian sample, 46% of substitute sites were
located at water bodies, 27% on artificial surfaces and 18% in forest areas. The high percentage
of artificial surfaces and forest areas reported by the respondents of all countries as the main
land use type surrounding the substitute sites implies that access to large water areas was not necess-
arily needed for the recreational activities at these substitute sites. This was particularly the case for
German respondents, relatively few of whom reported that substitute sites were located at water
bodies compared to the respondents from Finland and Latvia. Thus, it appears that substitute
sites for Baltic Sea recreation are not necessarily water-related but can represent a variety of site
types based on land use.

Among those who had visited the Baltic Sea for recreation within the last three years (defined as
users), the average number of trips per year taken to the Baltic Sea was approximately 13 (Table 1).
The distribution is skewed with a large standard deviation, as most visitors made 1–3 trips to the
Baltic Sea per year (75% in Germany, 54% in Finland and in Latvia) and there were few people with
as many as 365 visits. This indicates that the Baltic Sea is an important recreational site for Finns,
Germans and Latvians. The average number of visits was the highest in Finland, followed by
Germany and Latvia. The average stated travel cost was approximately €73 with considerable vari-
ation across countries, being €117 in Germany, €58 in Finland and €35 in Latvia.5 The average
Euclidean distance to the most often visited recreation site was around 155 km, ranging from
87 km in Latvia to 235 km in Germany.

Since the coastal areas of Latvia, Germany and Finland are densely populated, it is not surprising
that more than half of the respondents had purposes other than recreation for their trips to the Bal-
tic Sea. The average duration of the visit was 39 h, but as the maximum time spent at the site was 29
days, a large share of the trips was less than one day in duration.

The recreation/CES variable describes the relative importance of recreation compared to other
cultural ecosystem services such as existence values related to habitats and species, landscape values
and learning and gaining new information (full description in Ahtiainen et al. 2019). Recreation was
considered the most important in Latvia, where 75% of the respondents reported recreation to be an
important cultural ecosystem service. Corresponding percentages were 42% in Germany and 53%
in Finland.

4.2 Logistic regression for having substitutes

The logistic regression model presents the profile of respondents having substitute sites for Baltic Sea
recreation (Tables 1 and 2). In our case, the existence of substitutes depends on how the site is used
rather than its characteristics. The probability of having a substitute site increased if an individual vis-
ited the Baltic Sea regularly, i.e. within the previous 12 months, and participated in more than one
recreational activity. This indicates that ordinary, everyday sites that are visited often are more likely
to have substitutes, while sites with special or unique characteristics are less likely to have substitutes,
consistent with the findings of Rolfe and Windle (2012). Engaging in activities with direct water con-
tact (swimming or diving) at the most visited site decreases the likelihood of having substitutes, which
appears expected as there are less locations where such activities are possible.
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In addition, respondents living further away from the Baltic Sea coast were less likely to have
substitutes for their recreation site.6 Although this may seem counterintuitive, as one would expect
that the likelihood of substitutes would increase with increasing distance, it may also provide
additional support to the assumption that substitutes are less probable for unique sites and those
who live further away from the coast may consider the Baltic Sea as a one-of-a-kind destination.

Turning to consider the individual characteristics, the probability of having substitutes increased
if the respondent had a university or polytechnic education and was between the ages of 30 and 64
compared to respondents with a lower educational level and who were either younger or older,
respectively.

Out of the site characteristics, only the (self-reported) number of facilities was significant, indi-
cating that having many facilities at the most frequently visited site increased the likelihood of hav-
ing a substitute site. One might expect that there would be less sites with many facilities available,
thus decreasing the likelihood of having substitutes. This could be explained by people visiting sites
with many facilities being more aware of alternative recreational sites and possibilities and not con-
sidering the sea itself as important as the available services available. Another possible explanation
could be that sites with fewer facilities are considered more unique, e.g. as nature destinations,
whereas those with many facilities can be more easily substituted. The probability of having a sub-
stitute site was lower for Latvians compared to Germans. This could be explained by Latvians’
access to marine recreation being limited to the Baltic Sea, compared to more ample possibilities
in other sea areas in Germany.

Although the model was significant, the goodness of fit was low. The overall predictive capability
was moderate, as 62.6% of predictions were correct. This indicates that there may be other factors
that determine the existence of substitutes not easily captured with variables explaining the charac-
teristics of the individual or the recreation site.

4.3 Travel cost models

The results of the travel cost models are presented in Tables 3–5. Each model was estimated sep-
arately for the three countries. Model 1 was a standard travel cost model with no information on
substitutes. Model 2 included a dummy variable for having a substitute site (Substitute), and
Model 3 included the substitute dummy and a travel cost-substitute interaction term
(TC∗Substitute).7 All models fulfilled the basic assumptions for demand functions: the travel cost
variable was negative and statistically significant, leading to the ordinary downward sloping
demand function for recreation.

Table 3. Model 1 - TC model without substitutes (dependent variable = number of recreation visits to the Baltic Sea per year).

Germany Finland Latvia

Variable Coefficient Z value Coefficient Z value Coefficient Z value

TC −0.012*** (17.92) −0.013*** (11.72) −0.015*** (5.45)
Income 0.222*** (4.21) 0.183*** (3.33) 0.323*** (3.57)
Age 0.015*** (3.17) 0.002 (0.65) −0.004 (1.18)
Recreation/CES −0.007 (0.06) 0.445*** (4.93) 0.200* (1.74)
Number of activities 0.519*** (3.23) 0.662*** (6.75) 0.448*** (2.93)
Only purpose recreation −0.493*** (4.26) 0.154 (1.60) −0.243** (2.21)
Water contact 0.295** (2.42) 0.048 (0.37) 0.399*** (3.52)
Constant 1.224*** (3.92) 1.728*** (11.74) 1.391*** (5.56)
ln(alpha) 0.426*** (8.02) 0.453*** (10.32) −0.170** (2.28)
Log likelihood −1872.1785 −2940.9948 −1237.9547
McFadden’s Pseudo R2 0.0790 0.0372 0.0283
N 647 879 426

*p < 0.05,
**p < 0.01,
***p < 0.001
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The results of Model 1 indicated that higher income consistently increased the number of recrea-
tion trips made to the Baltic Sea for all countries (Table 3). This is interesting as previous travel cost
studies have often found income to have a non-significant or even negative effect on the number of
trips (Liston-Heyes and Heyes 1999; Loomis 2003; Shrestha, Stein, and Clark 2007). A possible
explanation is that income plays a different role for near-home recreation and visits to sites that
are located further away from respondents’ homes, such as for Baltic Sea recreation. Older individ-
uals made more trips to the Baltic Sea in Germany. High relative importance of recreation among
cultural ecosystem services increased the number of trips in Finland and Latvia. The number of
trips also increased if the individual participated in more than one recreation activity on the Baltic
Sea coast. The effect of the purpose of the trip varied across countries. If recreation was the only
purpose of the visit, Germans and Latvians made less trips to the Baltic Sea. In Finland, the

Table 4.Model 2 - TC model with substitute dummy (dependent variable = number of recreation visits to the Baltic Sea per year).

Germany Finland Latvia

Variable Coefficient Z value Coefficient Z value Coefficient Z value

TC −0.012*** (17.72) −0.013*** (11.93) −0.015*** (5.54)
Substitute −0.288*** (2.68) −0.202** (2.22) 0.420*** (3.62)
Income 0.234*** (4.43) 0.191*** (3.47) 0.276*** (3.06)
Age 0.017*** (3.52) 0.001 (0.45) −0.002 (0.71)
Recreation/CES 0.003 (0.02) 0.418*** (4.59) 0.204* (1.80)
Number of activities 0.490*** (3.07) 0.688*** (6.98) 0.410*** (2.71)
Only purpose recreation −0.480*** (4.17) 0.186* (1.92) −0.248** (2.31)
Water contact 0.288** (2.37) 0.013 (0.10) 0.421*** (3.80)
Constant 1.266*** (4.06) 1.835*** (11.79) 1.272*** (5.13)
ln(alpha) 0.417*** (7.82) 0.448*** (10.21) −0.203*** (2.70)
Log likelihood −1868.5974 −2938.5456 −1231.1678
McFadden’s Pseudo R2 0.0807 0.0380 0.0336
N 647 879 426
LR test between models 1 and 2 7.16*** 4.90** 13.57***

*p < 0.05,
**p < 0.01,
***p < 0.001

Table 5. Model 3 - TC model with substitute dummy and travel cost - substitute interaction (TC*Substitute) (dependent variable
= number of recreation visits to the Baltic Sea per year).

Germany Finland Latvia
Variable Coefficient Z value Coefficient Z value Coefficient Z value

TC −0.013*** (14.02) −0.011*** (7.61) −0.013*** (4.17)
Substitute −0.485*** (3.49) −0.075 (0.64) 0.652*** (3.79)
TC*Substitute 0.003** (2.25) −0.004* (1.70) −0.012* (1.89)
Income 0.226*** (4.28) 0.186*** (3.40) 0.282*** (3.13)
Age 0.016*** (3.47) 0.002 (0.66) −0.003 (0.78)
Recreation/CES 0.010 (0.09) 0.422*** (4.63) 0.203* (1.80)
Number of activities 0.435*** (2.69) 0.673*** (6.81) 0.387** (2.55)
Only purpose recreation −0.474*** (4.14) 0.160 (1.63) −0.250** (2.33)
Water contact 0.283** (2.34) 0.038 (0.29) 0.423*** (3.82)
Constant 1.443*** (4.48) 1.762*** (10.99) 1.255*** (5.07)
ln(alpha) 0.409*** (7.66) 0.445*** (10.13) −0.210*** (2.79)
Log likelihood −1866.0785 −2937.1068 −1229.4301
McFadden’s Pseudo R2 0.0820 0.0385 0.0350
N 647 879 426
LR test between models 1 and 3 12.20*** 7.78** 17.05***
LR test between models 2 and 3 5.04** 2.88* 3.48*

*p < 0.05,
**p < 0.01,
***p < 0.001
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effect was not significant. Engaging in activities that imply direct contact with water (swimming,
diving) increases the number of trips in Germany and Latvia.

In Model 2, a dummy variable for substitutes was added (Table 4). In Finland and Germany, if
the respondent had a substitute site for the Baltic Sea, the number of recreation visits was lower,
whereas the effect of having substitutes on the number of trips was positive in Latvia. The differing
effect is unexpected, as one would assume that substitutes would lower the number of recreation
trips to a site (Freeman, Herriges, and Kling 2014). We examine this finding more closely as part
of the discussion and conclusions section. The effects and significance of the other explanatory vari-
ables were similar to Model 1.

Model 3 included a substitute site dummy and a travel cost-substitute interaction term (Table 5).
The substitute dummy was negative for Germany and positive for Latvia as in Model 2, but not sig-
nificant for Finland. The sign of the travel cost-substitute interaction term varied across countries: it
was significant and positive in the German model and significant and negative in the Finnish and
Latvian models. Model 3 produced two distinct recreation demand curves, one for individuals with
a substitute site for the Baltic Sea and one for individuals without a substitute. The slope of the
demand curve for individuals without substitutes is the parameter estimate for the variable TC,
and for individuals with substitutes the parameter estimates for TC and TC∗Substitute. The nega-
tive substitute dummy indicates that in Germany, individuals with substitute sites made fewer trips
to the Baltic Sea. The positive interaction term in Germany implies that the slope of the recreation
demand curve was less steep if the individual had substitutes, i.e. the number of trips was less sen-
sitive to the travel costs, compared to individuals without substitute sites.8 In Finland and Latvia,
the negative sign of the interaction variable implies a steeper recreation demand curve if the indi-
vidual had substitutes. Again, the effects and significance of the other explanatory variables were
similar to Models 1 and 2.9

The contribution of substitute variables to the goodness of fit of the model was examined with
the likelihood ratio test. It shows that adding the substitute dummy in Model 2 significantly
improved the model for all countries. Adding the interaction of the travel cost and substitute
dummy in Model 3 significantly improved the model fit compared to Model 1 and Model 2.

The positive and significant ln(alpha) values for Germany and Finland indicate overdispersion,
implying that the variance of the visit data exceeds the mean, and negative and significant ln(alpha)
for Latvia underdispersion, which means that the variance is smaller than the mean. As the signifi-
cant alphas indicate that the hypothesis of equal variance and mean is rejected, the negative bino-
mial model was preferred to the Poisson model for all countries.

4.4 Welfare estimates

Table 6 presents the CS estimates, based on equation 3, and the predicted number of recreation vis-
its for each country. According to Model 1, CS estimates per visit are around €83 in Germany, €80
in Finland and €67 in Latvia. The predicted number of visits per year is the highest in Finland (13
visits), followed by Germany (9 visits) and Latvia (7 visits).

Model 2 allows calculating the number of visits for those who reported having a substitute for
Baltic Sea recreation and those who did not. Having a substitute reduces the number of annual visits
from 10 to 8 in Germany and from 15 to 12 in Finland, and increases the number of visits from 6 to
9 in Latvia. CS estimates per visit from model 2 are similar to model 1. The annual CS values are
lower for people who have a substitute for Baltic Sea recreation than for those who do not in
Germany and Finland, while they are higher in Latvia. This is a result of the effect of having sub-
stitutes on the number of visits.

Model 3 can be used to calculate the welfare estimates for individuals with and without substitute
sites for Baltic Sea recreation (equation 4). As the travel cost-substitute interaction term was posi-
tive for Germany, having a substitute increases the CS per trip. However, as the number of trips is
considerably lower for people having a substitute, the annual CS is also lower. In Finland and Latvia,
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the CS per visit is lower for people who have a substitute. Combined with the negative (although not
significant) effects of having a substitute, the annual CS is lower in Finland for those who have a
substitute. In Latvia, having a substitute increases the number of visits to the Baltic Sea but
makes the number of visits more sensitive to the travel costs. Jointly, the results indicate that
those who have a substitute have a somewhat higher annual CS from Baltic Sea recreation.

Relating the travel costs and CS to income provides additional insights about the importance of
Baltic Sea recreation across the countries. Annually, travel costs to the Baltic Sea are 2.4% of dis-
posable income in Latvia, 4.1% in Finland and 3.7% in Germany, while CS is 4.6% of income in
Latvia, 5.6% in Finland and 2.6% in Germany. Thus, in relation to income, the welfare effect of Bal-
tic Sea recreation appears to be the largest in Finland, where the largest number of visits are made.
In Latvia, the share of CS to income is larger than the share of travel costs, indicating that they
experience relatively larger welfare gains from travelling to the Baltic Sea than the travel costs
would indicate.

5. Discussion and conclusions

This paper examined the existence of perceived substitute sites and the effect of having substitutes
on recreation demand and value of recreational trips for a large marine water body, the Baltic Sea.
The findings imply that there are no substitutes for Baltic Sea recreation for everyone and the effect
of the existence of substitutes on the number of visits varies across countries. This reduces the use-
fulness of researcher-defined substitute sites, for example, based on the availability of areas with
similar characteristics, as well as the appropriateness of uniform assumptions about the effects of
substitutes on the number and value of recreation visits for sites that have unique or iconic
characteristics.

Approximately 40% of the respondents provided information on a potential substitute for Baltic
Sea recreation. The rest had no clear substitute, with the most common reason being that they
would not know where to go. The probability of having substitutes for Baltic Sea recreation was
higher among respondents who were middle-aged and had a higher educational level. This indicates
that perceived substitutes are likely related to the awareness of the possibilities and availability of
recreation resources, such as travelling equipment and opportunities. Even though awareness of

Table 6. Consumer surplus estimates and predicted number of visits for recreation on the Baltic Sea coast (CS estimates are in
PPP adjusted 2017 euros).

Germany Finland Latvia

Model 1 (TC)
CS per visit (€) [95% CI] 83.3 [74.2, 92.4] 79.5 [66.2, 92.9] 66.9 [42.9, 91.0]
Predicted number of visits per year [95% CI] 8.7 [7.7, 9.7] 13.2 [11.9, 14.4] 6.9 [6.2, 7.6]
CS per person per year (€) 725 1049 462

Model 2 (TC, Substitute dummy)
CS per visit (€) [95% CI] 84.0 [74.7, 93.3] 78.0 [65.2, 90.8] 66.6 [43.1, 90.2]
Predicted number of visits per year, no substitute [95% CI] 10.1 [8.5, 11.8] 14.5 [12.6, 16.5] 6.1 [5.4, 6.8]
Predicted number of visits per year, has substitute [95% CI] 7.6 [6.5, 8.7] 11.9 [10.3, 13.4] 9.3 [7.5, 11.2]
CS per person per year (€), no substitute 848 1131 406
CS per person per year (€), has substitute 638 928 619

Model 3 (TC, Substitute dummy, TC*Substitute)
CS per visit (€), no substitute [95% CI] 74.4 [64.0, 84.8] 89.5 [66.5, 112.6] 79.4 [42.1, 116.6]
CS per visit (€), has substitute [95% CI] 95.6 [78.9, 112.4] 67.3 [53.3, 81.4] 41.1 [22.7, 59.6]
Predicted number of visits per year, no substitute [95% CI] 11.3 [9.1, 13.4] 13.6 [11.5, 15.6] 5.8 [5.1, 6.6]
Predicted number of visits per year, has substitute [95% CI] 6.9 [5.8, 8.1] 12.6a [10.7, 14.5] 11.2 [8.0, 14.4]
CS per person per year (€), no substitute 841 1217 461
CS per person per year (€), has substitute 660 848a 485
aCalculated based on the variable Substitute, which is not significant in the model.
Confidence intervals for the per-trip consumer surplus are calculated using the delta method in Stata.

14 H. AHTIAINEN ET AL.



recreation possibilities can be expected to increase as a function of age, the constraints experienced
also change as respondents age. It is likely that such constraints limit older and younger individuals
more than middle-aged. For example, some sites can be difficult to access for elderly, whereas young
people tend to have less money available for recreation. This is an important aspect to be taken into
account in coastal municipalities when providing recreation opportunities for their residents. As
awareness of recreation opportunities increases, so too does the probability that residents will
find substitute sites for the Baltic Sea, thereby avoiding a significant loss of welfare in situations
where marine recreation is not possible, such as in the case of blue–green algal blooms that hamper
or even prevent water-based recreation.

The results also demonstrated that respondents who have substitutes are more committed to
recreation on the Baltic Sea coast, as individuals who had visited the Baltic Sea in the past 12 months
and engaged in more than one recreational activity had a higher probability of having a substitute
recreation site. Those who took part in swimming and diving were less likely to have substitutes.
The likelihood of having a substitute site was higher for individuals that visit a Baltic Sea site
with many facilities than among those who had some or no facilities. People visiting sites with
many facilities may be more aware of alternative recreational sites and possibilities than those visit-
ing sites with fewer facilities, or may not consider the sea itself to be as important as the services
available, which may also be accessible in other locations away from the Baltic Sea. In addition,
sites with fewer facilities could be considered more unique, e.g. as nature destinations, whereas
those with many facilities can be more easily substituted.

The lower probability of perceiving substitute sites in Latvia and Finland compared to Germany
most probably relates to the fact that for Germans, the North Sea or even the Mediterranean Sea are
also more readily available for marine and coastal recreation, and in this sense there may be more
substitutes in Germany. In Latvia, only 20% of the respondents had a substitute site for the Baltic
Sea. Majority of the Latvian respondents live less than 20 kilometres from the sea, which could be a
result of spatial sorting where people decide to live close to the area that they use often for recrea-
tion. Latvians could see the Baltic Sea as a special recreation site without equal substitutes. Latvians
also had a considerably larger share of respondents (63%) who took part in activities with direct
contact to water (swimming and diving) in their most often visited site compared to Finland
(16%) and Germany (39%). This could explain the lower availability of substitutes enabling the
same activities. However, analysis of the land use near the substitute sites implied that access to
water was not necessarily needed for the recreational activities at these sites, indicating that substi-
tutes can represent a variety of site types.

As the distance from the respondent’s home to the Baltic Sea increased, the likelihood of having
substitutes decreased. This is against the assumption that as the distance and travel time to a site
increase, the number of possible substitutes increases. Rolfe and Windle (2012) suggested that
there may be little change in substitutes as a function of increasing distance among those popu-
lations that live within reasonable proximity of iconic assets. The iconic nature of the Baltic Sea
may partly explain the effect of distance on having substitutes. People living further away might
have more potential substitutes, but at the same time, the Baltic Sea could represent a unique des-
tination to them in terms of its nature and recreation uses. The sense of uniqueness of the Baltic Sea
could be more prominent for those who live further away, reducing the existence of perceived sub-
stitutes. In addition, independent of their distance to the sea, some people may want to visit the
Baltic Sea specifically. For example, the Finnish archipelago could be considered as a special
one-of-a-kind destination for recreationists. Further, people’s perceptions, knowledge and experi-
ences of the Baltic Sea could be distance-dependent and affect their view of the existence of possible
substitutes (Schaafsma 2010). In this sense, our findings provide additional support to the assump-
tion that substitutes are less probable for unique sites, and that those who live further away from the
coast may consider the Baltic Sea as a one-of-a-kind destination compared to those who live close-
by and use it more frequently for recreation. This interpretation is in line with the finding that
people who had visited the Baltic Sea recently were more likely to have a substitute.
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Based on the findings, as several respondent- and visit-specific factors were significant in
explaining the existence of substitutes, uniform assignment of substitutes to respondents would
appear inappropriate and could bias the welfare estimates. In our case, substitutes were more likely
for middle-aged, highly educated people who were active users of the Baltic Sea, and less likely for
those who lived further away from the sea and engaged in activities with direct water contact. These
explanatory factors could guide the analyst-driven determination of substitutes. As the results are
likely case-specific, further research is needed on how people perceive the existence of substitutes in
different contexts.

The results of the travel cost models showed that the existence of perceived substitute sites
decreased the number of current recreational trips to the Baltic Sea in Germany and Finland but
increased them in Latvia. The diverging results across the countries may partly be explained by
the varying degree of substitution between the Baltic Sea and its substitute destinations among
respondents (Lo 1991; De Valck et al. 2016). From the survey responses, we know where the respon-
dents would go if the environmental conditions at the Baltic Sea deteriorated. This formulation
allows respondents to indicate various types of locations with varying degree of substitution that
are currently or could be in the future visited. Although the degree of substitution cannot be expli-
citly examined with our data, it provides a useful framework for reflecting the results and offers
potential explanations. The issue of whether the self-reported substitutes are current or potential
future substitutes can potentially be inferred by comparing the distances to the Baltic Sea and sub-
stitute sites in the data.

If a substitute site is a perfect substitute to the Baltic Sea site, its existence may reduce the number
of current visits made to the Baltic Sea, since some part of an individual’s recreational visits are
likely directed to a destination that offers a similar recreational experience with similar costs as
the Baltic Sea. This could be the case for Germany, where the distances to the Baltic Sea and sub-
stitute sites are similar, and the existence of a substitute reduces the number of current visits. If the
travel costs to a substitute destination are higher than to the Baltic Sea and/or the destination is less
attractive, its existence might not affect the number of current visits to the Baltic Sea as it would be
visited only if visits to the Baltic Sea were not possible. These sites could mainly be future substitutes
that would be visited when the environmental conditions of the Baltic Sea site deteriorate. This
could be the case in Finland, where the distance to the substitute is often longer than to the Baltic
Sea site. For Finland, there was some but no consistent evidence (one model out of two) of the sub-
stitute decreasing the number of current visits to the Baltic Sea.

In Latvia, the existence of substitute destinations increased the number of visits to the Baltic Sea.
While this is unexpected, it could again be explained by the degree of substitution (Lo 1991), as the
so-called substitute sites identified by the Latvian respondents could actually be complements to the
Baltic Sea sites, and thereby having another destination could increase the demand for Baltic Sea
recreation. It is possible that those who reported substitute sites are particularly interested and
active in nature recreation, and that is reflected both in their awareness of alternative recreational
areas for the Baltic Sea and in higher number of trips made to the sea (Amoako-Tuffour and Mar-
tínez-Espiñeira 2012). Alternatively, this could be related to multi-purpose trips. According to Lo
(1991), when multiple destinations are visited during the same trip and these destinations are
complements, the existence of a substitute destination could increase the visits to the Baltic Sea.
Furthermore, as noted by De Valck et al. (2016), the existence of substitute sites and their degree
of substitution are often influenced by individual’s perceptions, knowledge and experiences with
the destinations. These could vary across countries. A more detailed study of individuals’ percep-
tions of the substitutes would be needed to explore further which destinations people perceive as
substitutes for Baltic Sea and why, and how they divide their trips among these.

In Finland and Latvia, individuals who indicated that they had a substitute for Baltic Sea recrea-
tion were more sensitive to an increase in travel costs than those who had no substitutes. This is
expected, as when travel costs increase, people who have substitutes should change their rec-
reational site to a substitute site. However, in Germany individuals who had substitute sites were
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less sensitive to an increase in the travel costs, meaning that an increase in the travel costs has a
smaller impact on the number of trips for individuals who have substitute sites than for those
with no substitutes. A possible explanation could be that for the people who have substitutes, the
Baltic Sea represents a special recreation site that is visited only occasionally and for which the travel
costs bear less importance in visiting decisions.

Despite the finding that those having substitutes were less sensitive to travel costs in Germany,
the effect of having a substitute site on the recreational value of the Baltic Sea corresponds to the
expectations in Finland and Germany: the annual consumer surplus from Baltic Sea recreation is
lower for those who have substitute sites than for those who do not, as the existence or perceived
substitutes decreases the number of visits to the sea. In Latvia, the positive impact of the existence of
substitute sites shows also in the welfare estimates, and those who have substitutes derive higher
value from Baltic Sea recreation annually, in particular when the interaction of the travel cost to
the existence of a substitute is not included in the model.

The consumer surplus estimates per visit derived from the travel cost models were around €83 in
Germany, €80 in Finland and €67 in Latvia. Czajkowski et al. (2015) obtained somewhat lower
results Baltic Sea recreation: €31 for Germany, €81 for Finland and €28 for Latvia, but their travel
costs were based on distances and motoring costs rather than stated travel costs and included the
opportunity cost of time. Bertram et al. (2020) reported consumer surplus estimates that are clearly
higher than ours for Germany and Finland: €419 per visit for Germany, €366 for Finland, and €65
for Latvia. One reason for the difference might be that Bertram et al. (2020) applied the combined
travel cost – contingent behaviour approach that considers both actual trips made in the past and
intended future trips under multiple hypothetical water quality scenarios. For the travel costs, Ber-
tram et al. (2020) used the same approach as Czajkowski et al. (2015) and defined the travel costs
based on calculated travel costs and the opportunity cost of time.

Our analysis on substitutes was based on a dummy variable for the existence of substitutes and a
travel cost-substitute interaction variable. This approach was preferred to using the travel costs to
substitute sites in modelling, as we had no information on reported travel costs to substitute sites.
Further, the use of substitute travel costs would have resulted in having to omit the direct impact of
the existence of substitute sites on the demand curve from the analysis. Note that we have no data
on the substitution patterns of those who had not visited the Baltic Sea within the last three years,
and their behaviour and perceptions could differ from the sample under analysis.

As our focus was on examining substitutes for Baltic Sea recreation, the substitute question was
formulated to indicate that the environmental conditions would deteriorate in the entire coast and
respondents would have to think going to somewhere else than the Baltic Sea. The assumptions that
the quality would worsen in the entire sea area is debatable, as the environmental conditions vary
across the Baltic Sea region.

The approach of allowing respondents to define the substitute sites themselves partly solved the
problem of determining the relevant substitute sites. Map-based questions appear to be a reasonable
method for identifying potential substitutes, but further development of the questions is required to
avoid non-responses. Map-based questions together with GIS data revealed the characteristics of
substitute sites in our study. Future research could possibly use this information on the location
and features of substitute sites to define choice sets in random utility travel cost modelling. Further
research on the characteristics of the potential substitute sites and their degree of substitution (per-
fect substitutes - perfect complements) to the Baltic Sea sites would provide additional insights into
understanding the substitution patterns of recreation areas with unique or iconic characteristics.

Notes

1. A possible explanation for the large share of non-response are technical or cognitive difficulties in answering
the map question. There are some indications of this in the open feedback to the survey, as well as education
and age explaining the probability of responding to the substitute question (see also footnote 8).
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2. This resulted in removing 53 observations (6%) in Germany, 53 observations (4%) in Finland and 54 obser-
vations (10%) in Latvia.

3. This assumption was made as neither the map question nor the follow-up was mandatory. There were 312
such respondents.

4. Respondents were specifically asked about substitute sites within their own country (see Appendix A).
5. The stated travel costs are in PPP-adjusted EUR.
6. Models including Euclidean distance from home to the most visited recreation site were also estimated using

linear, logistic and categorical transformations, but distance to the site was never significant in the models.
7. The number of observations in the models was 647 in Germany, 879 in Finland and 426 in Latvia (total 1952).

Observations were excluded from the models due to the focus on those who had made at least one visit to the
Baltic Sea in the last three years, missing data (item non-response) and outlier restriction described in Section
2.2.

8. We examined potential sample selection in responding to the substitute question by estimating a probit-Pois-
son sample selection model for those defined as users of the Baltic Sea, using the pooled data. In the selection
model, the level of education (+), importance of recreation (+) and age (-) had a significant effect on the prob-
ability of replying to the substitute question. However, the results of the outcome model were similar to the
negative binomial model (Model 3), and the TC∗Substitute coefficient was positive also in the sample selection
model.

9. To evaluate the robustness of the results for alternative assumptions, we estimated the negative binomial
models with a dependent variable where one trip in three years was rounded to 1 instead of 0. This increased
the number of observations by 84 in Germany, 32 in Finland and 40 in Latvia. The coefficients, signs and sig-
nificance of the variables were similar, and thus the results are robust to the assumption made when rounding
the number of visits.
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