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Abstract:

The Baltic Sea provides benefits to all of the nine nations along its coastline, with some 85 million people
living within the catchment area. Achieving improvements in water quality requires international
cooperation. The likelihood of effective cooperation is known to depend on the distribution across
countries of the benefits and costs of actions needed to improve water quality. In this paper, we estimate
the benefits associated with recreational use of the Baltic Sea in current environmental conditions using a
travel cost approach, based on data from a large, standardized survey of households in each of the 9 Baltic
Sea states. Both the probability of engaging in recreation (participation) and the number of visits people
make are modelled. A large variation in the number of trips and the extent of participation is found, along
with large differences in current annual economic benefits from Baltic Sea recreation. The total annual
recreation benefits are close to 15 billion EUR. Under a water quality improvement scenario, the
proportional increases in benefits range from 7-18% of the current annual benefits across countries.
Depending on how the costs of actions are distributed, this could imply difficulties in achieving more

international cooperation to achieve such improvements.
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Highlights:

— pollution has reduced important recreation benefits provided by the Baltic Sea

— a9-country study of the economic value of recreational benefits is undertaken

— large variations in economic benefits per trip and per country are found

— Dbenefits of an improvement in water quality are estimated for each country

— the distribution of benefits across countries could imply difficulties in reaching international

agreements
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1. Introduction
The Baltic Sea provides benefits to all of the nine nations along its coastline, with some 85 million people

living within the catchment area (Ahtiainen et al., 2013). These benefits include direct use of the sea for

recreation, non-use related values for individuals, transport and food production. The sea is an open access
resource for neighboring nations, acting as a sink for nutrient pollution inputs from all states which has

resulted in serious eutrophication problems (Hasler et al., 2014; Hyytidinen et al., 2014; Wulff et al.,

2014). Due to the fact that the nine littoral countries belong to multiple political jurisdictions (regional,
national, and international), there is a degree of non-excludability in access to the Baltic Sea as a pollution

sink and for fishing effort.

In the case of non-excludable international public goods, the overall well-being of parties can be enhanced
by cooperative management. Despite the well-known strategic problems in incentivizing such cooperation

(Barrett, 2006), multi-country cooperation to improve environmental management of the Baltic Sea has

been progressively introduced, for example, by the Baltic Marine Environment Protection Commission
(HELCOM). Whilst there are big differences between agreeing to sign such an international agreement
and taking costly actions to help implement them, one important input fostering joint actions is the
provision of information on the size of the potential economic benefits to each country from enhanced
environmental quality (Hanley and Folmer, 1998; Finus, 2001). Such information can also help inform
countries on the case for unilateral actions to improve the condition of global commons, even in the
absence of international environmental agreements (Jeppesen and Andersen, 1998). Estimating aggregate

recreation benefits is also important for national environmental accounting exercises (UNEP, 2012),

whilst information on the benefits from changes in water quality is vital if social cost-benefit analysis is to

be used to inform environmental management (Hanley and Barbier, 2009).!

The objectives of this paper are thus (i) to estimate and then compare the aggregate recreation benefits
which are obtained from access to the Baltic Sea across all nine countries that border the sea; and (ii) to
simulate the likely change in these benefits should water quality be improved. We provide these estimates
by applying a method based on consumers’ revealed preferences using the data obtained from a unique,
standardized survey administered to large representative samples in each of the littoral countries of the

Baltic Sea.

Many studies have been undertaken world-wide using both stated and revealed preference methods to

estimate the economic benefits from improved coastal water quality, including studies which look

! For example, the European Union Marine Strategy Framework Directive (MSFD) requires cost-benefit analysis of
measures to improve the state of marine waters.



specifically at impacts on recreation. An overview of early work is provided in Hanley ef al. (2003b).

Recreation demand values for improvements in coastal water quality are also reported in a wide range of

studies for UK (Hanley et al., 2003a), US (Poor and Breece, 2006), Australia (Rolfe and Gregg, 2012),

South Africa (Nahman and Rigby, 2008) and many developing countries (Mathieu ef al., 2003; Mwebaze

and MaclLeod, 2013). More broadly, Ahtiainen and Vanhatalo (2012) use meta-analysis to examine the

benefits of improved water quality in Europe and Ghermandi and Nunes (2013) derive a global map of

coastal recreation values, whilst Luisetti et a/. (2014) discuss the problems in estimating and aggregating

ecosystem service values in coastal environments. Paracchini et al. (2014) analyze, assess and discuss

outdoor recreation in the EU as an ecosystem service value, including water related recreation.

Previous studies of water quality valuation in the Baltic Sea have mainly used stated preference methods

(Markowska and Zylicz, 1999; Atkins et al., 2007; Eggert and Olsson, 2009; Kosenius, 2010; Ahtiainen et

al., 2014). Existing travel cost studies of the value of water quality improvements to the Baltic Sea are few

(Sandstrém, 1996; Soutukorva, 2005; Vesterinen et al., 2010), and there are no internationally comparable

estimates of water recreation values.

Sandstrom (1996) and Soutukorva (2005) both apply the random utility model to estimate the benefits of

improved water quality for Swedish seaside recreation and the Stockholm Archipelago respectively.

Vesterinen et al. (2010) apply a travel cost method combined with water clarity data on lake and seashore

recreation in Finland, focusing on individual’s home municipalities. However, our paper is the first to
provide comprehensive estimates of the recreational value of the Baltic Sea for all nine littoral countries.
The unique characteristic of our study is that the data were collected using identical surveys in nine
countries, thus providing an excellent opportunity for empirical analyses and cross-country comparisons

of recreation values.

The paper is structured as follows. Section 2 introduces the modeling approaches used in the study.
Section 3 describes design and implementation of the empirical study and data. The estimates of the
recreational value and changes resulting from improved water quality are presented in Section 4. The last

section provides discussion and conclusions.

2. Methods
Economic valuation of recreation benefits using the travel cost method (TCM)? is based on the simple

observation that the benefits to individuals of outdoor recreation opportunities are revealed in their

2 For a general overview of the method see Hanley and Barbier (2009).
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recreation behaviors — specifically, that they are willing to spend time and money to access a particular

site to spend recreational time there (Hotelling, 1947). The TCM treats the number of trips an individual

makes to a site as the quantity demanded, whilst the travel costs of the trip are treated as an approximation
of the price paid for each visit. These assumptions, coupled with assumptions about the separability of the
demand for recreation relative to the demand for other goods from which people derive utility, and weak
complementarity between utility from trips and travel expenditures, result in a demand function of the

following form (Freeman, 2003):
r=f(p.z), (1)

where r, is the number of trips taken by individual i to a given site during a given time period, p, is the

cost incurred in getting to a site (which usually consists of the cost of travel and opportunity cost of travel

time, Czajkowski et al., forthcoming), and z; is a vector of individual characteristics that are believed to

influence the number of trips an individual takes.

Since f () represents the demand function, consumer i ’s surplus associated with a trip can be calculated

as the following integral:

s, = j f(piizi)dpi ) (2)

P’

where p° is the trip cost and p; is the cost at which the number of trips by that individual goes to zero,

also called a ‘choke price’.

Since the number of visits an individual makes to a site is always an integer value, the standard approach
for modeling recreation demand is to apply count data models, namely Poisson and Negative Binomial
regressions or their generalizations. In the Poisson model, the probability that individual i takes k trips to
the site is given by:

k

A
P(y,zk)zﬁe"’l", (3)

where A, =exp(B'x;) and x, is a vector of individual characteristics. Even though Poisson regression

assumes equi-dispersion, ie., E(y,)=Var(y,)=4, uncommonly found in practice, this simple
specification still produces consistent parameter estimates. Nonetheless, models that allow for under- or
over-dispersion are often better fitted to the data. In a Negative Binomial regression the probability that

i ’th individual takes k trips to the site is given by:
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where « is the over-dispersion parameter and 4 =E(y,)=Var(y,)=4 +aA’ .

Finally, another improvement in modelling recreation demand results from taking into account the share

of respondents who take no trips to the site (Haab and McConnell, 1996). Instead of assuming that

recreation enters every individual’s utility function, i.e. interpreting no trips as a boundary solution of their
utility maximization problem, we now allow for some individuals who even at a zero price would not
consider a trip to the recreational site (so that a recreation trip to the Baltic Sea coast would not increase
their utility). This is made possible by applying a Zero-Inflated Poisson or Negative Binomial models,
where the probability that i ’th individual takes k trips is given as:

1-q(vu))R(y, =k)+a(v,) for k=0
””z“:ﬁrgdwﬁa&=m T o k0 @)

In this specification q(v'u,.) is the probability that individual i is a non-participant (meaning that
recreation at the site does not enter his utility function)® while P, (y, = k) is the probability of taking k>0

trips to the site conditional on being a participant. For models presented above, consumer’s surplus can be

calculated using formula (2) by substituting f(p,,z;) for E(y,|p,,z; ). In Poisson and Negative Binomial
models E ( Vv ) =A= exp(B'x,. ) while in Zero Inflated models
E(ylp,,z ):(1—q(v'u,. ))/1, :(1—q(v'u,. ))exp(B'x,.) . This leads to €S ,=—A/pB, for Poisson and
Negative Binomial and CS, =—(1—q(v'u,. ))/1, / B for Zero Inflated models, where .. is the estimated

coefficient associated with the travel cost.*

3 q() is usually assumed to be a cdf of normal or logistic distribution; u; is a vector of individual characteristics.

The first line of formula 5 is the sum of the probability of being a non-participant and the probability of being a
participant and taking O trips.

# Consumer surplus resulting from a single trip to the site is CS, =—1/ DB -
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3. Description of the study and data

The dataset used in this study was obtained from a survey that was conducted simultaneously in all nine
countries around the Baltic Sea.> For Russia only the inhabitants of the two administrative regions
(Kaliningrad and Leningrad Oblast) on the coast of the Baltic Sea were surveyed. About 1,000
respondents in each country responded to the survey, leading to a sample of 9,127 observations (see

Ahtiainen et al., 2013, for more details about the survey).®

The questionnaire was developed in English by an international research team and subsequently translated
into national languages.” The final version consisted of five modules: (1) an introduction, including a
definition of the Baltic Sea; (2) questions about respondents’ connection to and general use of the Baltic
Sea and their place of residence; (3) details of their most recent visit to the sea; (4) attitudinal questions
and (5) questions concerning socio-demographic characteristics. The interviews were conducted in April-
June 2010 via telephone, or in Estonia, Latvia and Lithuania, via face-to-face interviews (because

telephone surveys in these countries did not allow for a representative sample).

The outcome variable used in our study is the number of recreational trips to the Baltic Sea an individual
has taken in the past 12 months (TRIPS).® Both one-day and overnight trips are included, as well as
different travel modes (car, public transport, walking, cycling). On average, some 55% of respondents
reported that they had taken no trips, which combined with a relatively high average number of trips for
those who had visited the Baltic Sea at least once indicates the appropriateness of the Zero Inflated
approach. This percentage of respondents with zero trips varied greatly across the nine countries, from
28% in Sweden to 93% in Russia. The travel distance facing each individual was approximated using
information about the distance between the respondent’s home (or other point of departure) and the

location visited, both of which were reported by the respondent. The travel cost (TC) was calculated as a

> These countries are Denmark, Estonia, Finland, Germany, Latvia, Lithuania, Poland, Russia and Sweden.

© All the supplements to this manuscript are available online at czaj.org. Translation of the original questionnaire,
dataset and software codes are provided under CC BY 4.0 license.

7 The translation of the questionnaire is available from the authors upon request or at:
http://www.stockholmresilience.org/download/18.5004bd9712b572e3de6800014 154/BalticSurvey_bakgrundsrappor

t_webb.pdfS

8 In the following analysis, we treated the Baltic Sea as a single site and estimated the corresponding welfare
measures for the Baltic Sea as a whole. Although it is possible that the respondents who made more than one trip
visited different sites, we only had data about their most recent trip and hence assumed that their all trips were the
same. However, to take the seasonality of trip types into account, if respondents made trips in both April-September
and October-March period, we randomized the period for which we asked about the details of their last trip.
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vehicle operating cost (which conservatively included petrol, oil and tyre use only’) and the opportunity

cost of the respondent’s leisure time!° for a return journey.!!

Other variables used in recreation demand function included the AGE of an individual, binary variables
for their education level (EDU; — primary education, EDU, — high school education, EDUs — vocational
education, and EDU, — higher education), gender (MALE), having an occupation related to the Baltic Sea
(BOCC), number of children in household (HHKIDS) and household monthly net income (in thousands of
EUR at PPP, HINC).

Finally, in order to take respondents’ perceptions of Baltic Sea water quality into account we included an
indicator variable ENVBN based on respondents’ answers to the following question: “In your opinion,
what is, on average, the status of the environment in the XXXish part of the Baltic Sea?” where XXX
referred to the relevant country, e.g. Danish. Answers were measured on a Likert scale from one to five,

with the scale ranging from “very bad” to “very good”.

Table 1 presents means and standard deviations (in square brackets) of the variables used in the analysis
that follows. While the distribution of some variables is relatively similar across countries (e.g., AGE,
MALE, HHKIDS, BOCC, ENVBN) other variables differ strongly. The mean number of recreational trips
to the Baltic Sea coast within the previous 12 month period ranges from 1.1 (Poland) to over 6 (Sweden).'?
There is also strong heterogeneity in the distribution of travel costs between countries. In Poland and
Germany the mean travel cost is over 200 EUR per trip whereas in Denmark, Latvia and Estonia it is less
than 50 EUR. This effect has two sources. Firstly, it is caused by the differences in country sizes — in
Poland and Germany the mean reported distance travelled is over 500 km, while in Estonia and Denmark
it is less than 100 km.!* Another source is the heterogeneity in the distribution of income between

countries, and thus in the estimated cost of travel time. Mean monthly net household income varies from

9 Average costs of petrol, oil and tires per country were calculated based on the guidelines provided by the AA
insurance company (http://www.theaa.ie/AA/Motoring-advice/Cost-of-motoring.aspx). All prices were converted to
EUR and corrected to take purchasing power parity (PPP) differences into account, using OECD data.

10 The correct way of taking the opportunity cost of time has been debated in the literature, especially because is
likely to be heterogeneous (Czajkowski et al., forthcoming) and endogenous (Amoako-Tuffour and Martinez-
Espifieira, 2012). In this study we conservatively defined the opportunity cost of time as one-third of the average
hourly earnings in each country — a practice adopted in several previous studies, for example, Giirliik and Rehber
(2008), Egan et al. (2009) and Huhtala and Lankia (2012). Hourly earnings were estimated based on EUROSTAT or
OECD household sources of income data.

' Note that although some respondents could have used other means of transport, we uniformly used the cost of a car
journey as an approximation of the travel cost.

12 Standard deviations of the numbers of TRIPS are much larger than means for each country which indicates the
necessity of accounting for overdispersion in modelling.

13 In addition to descriptive statistics for the entire sample, provided in Table 1, Supplement A (available online)
presents descriptive statistics for respondents who made at least 1 recreational trip to the Baltic Sea.
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less than 750 EUR in Latvia and Lithuania, to over 3,200 EUR in Sweden. Finally, we note that the
comparison of respondents’ socio-demographic characteristics with relevant national statistics indicated
that the sample characteristics were reasonably close to national averages, with a slight over-

representation of female and older respondents in some countries.

4. The results — recreational value of the Baltic Sea

In order to calculate the annual recreational value of the Baltic Sea in its current condition (using
consumers’ surplus per visit estimates'#) we apply a Zero-Inflated Negative Binomial model that allows
the modeling of both the probability of non-participation (i.e., not being ‘in a market’ for the Baltic Sea
recreation) and over-dispersion in distribution of the number of trips. We found that this model
significantly outperformed simpler, more restrictive specifications.!® The results, along with the associated

marginal effects'®, are presented in Table 2.

All variables included in the model have a statistically significant effect on the dependent variable
(number of TRIPS). The differences in country-specific constants indicate that there is a strong
heterogeneity in terms of the average number of trips and the probability of non-participation,
respectively. For example, respondents from coastal regions of Russia have on average the highest

probability of non-participation, but at the same time they take more trips than respondents from most of

14 Consumer surplus is the correct economic measure of the net benefit to an individual of being able to access a
recreational site in a given condition. It is defined as the difference between the most an individual is willing to pay
for recreation minus the costs of the recreational activity to them.

15 Specifically, we compared between different specifications of different count data models (such as Poisson,
Negative Binomial of type 2 and Generalized Poisson of type 1, 2 and zero inflated models). We based our
comparisons on Wald or LR test for nested models and the Vuong test for non-nested models. We also tried to fit
more complicated models, such as the models with random parameters, but due to large differences the variables in
our multi-country dataset could exhibit we usually encountered problems with convergence and hence unreliable
results of such models.

16 Marginal effects for the i’th respondent in the count regression model were calculated as partial derivative of the
expected number of trips conditional on being a participant, i.e. OA / op,; =exp(B'x;) p; if j-th variable was
continuous, or (4 |x; =1)—(4 | x; =0) were X, is j-th variable for respondent 7, in the case j is a dummy variable.
Analogous calculations were made for non-participation model — 6d(y'z;) / Oy; =@(v'z;)y; for continuous variables
and (D(y'z,)| z,= 1)—(D(v'z,)| z,=0) for dummy variables, where ® and ¢ are standard normal cumulative and

probability functions respectively, since we used the probit model for estimating the participation equation. Marginal
effects presented in Table 2 are averaged over entire sample. Standard errors for marginal effects were simulated as
follows: firstly 10,000 draws from multivariate normal distribution were taken with mean equal to the estimates of
parameters and covariance matrix equal to the inverse Hessian. Secondly for every drawn vector we calculated mean
marginal effect in the sample. Reported standard errors are simply a standard deviation of these calculated means.
Significance levels are calculated with assumption that simulated mean marginal effects follow normal distribution.
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the other countries (amongst those people who participate), ceteris paribus.!” For an illustrative
comparison, in Estonia, people who do visit the Baltic Sea make fewer trips per year than in coastal
Russia, but the probability of non-participation is also lower. The heterogeneity between countries can
also be seen in the effect of travel cost on the number of trips. The demand functions differ significantly
between countries — the demand is the most price-elastic in Latvia, and the least price-elastic in Russia. It
is therefore reasonable to expect that the differences in per-visit consumer surplus estimates will be

substantial.

The estimates of coefficients for the remaining variables show that having an occupation related to the
Baltic Sea (BOCC), a higher income (HINC), although at a decreasing rate (HINC?), being a MALE and a
more favorable perception of the Baltic Sea water quality (ENVBN) increase the expected number of trips.
On the other hand, higher education levels, age, occupation related to the Baltic Sea, being a female
respondent and the number of children decrease the probability that a respondent would be a non-
participant for the Baltic Sea related recreation. As expected, respondents who consider the environment

of the Baltic Sea as being of a higher quality are more likely to participate in recreation there.'®

4.1. Welfare measures for the status quo and the simulated improvement scenario

We now turn to calculating the annual recreational value of the Baltic Sea in its current state based on the
estimation results presented in the previous section. We then simulate the changes in this aggregate annual
recreational value that would result from implementing a scenario of improvements in the perception of
environmental quality of the Baltic Sea, and predict the changes in recreational patterns and the associated
welfare measures in each country. Note that since travel behavior depends on perceived water quality

rather than actual quality (Adamowicz et al., 2003; Hynes et al., 2008), we use changes in the former in

17 In the Supplement B (available online) we present the results of models estimated for both regions of Russia
entering separately. We find that the respondents from the Kaliningrad region are more likely to participate in Baltic
Sea related recreation and they make much more trips than respondents from the Leningrad region, on average.
However, the mean distance and travel cost are relatively similar while the consumer surplus per trip was not
statistically different between these regions. The aggregated consumer surplus values are also relatively close,
despite the Leningrad region being more populated. We interpret these results as an indication that respondents’
preferences and the availability of coastal sites suitable for recreation can drive substantial differences between
recreation patterns of consumers even within the same country.

18 In addition, Supplement C to the manuscript (available online) provides the results of the separate models for each
country (negative binomial regression), to allow for additional between country comparisons of the model
parameters.



the simulations, rather than the latter. In practice, the two measures are likely to be spatially and

temporally correlated with each other (Artell et al., 2013)."°

The first row of Table 3 lists the adult population of each country.’®?! The second row reports the
predicted probability of participation (Pp) in the Baltic Sea recreation in each country.??* The probability

is the lowest for the citizens of coastal regions of Russia (about 12%) and the highest for the population of

Denmark, Sweden, Estonia and Germany (over 95%) followed by Poland, Latvia and Finland (over 90%).

The following four rows present the predicted probability of 0 trips ( p( Y, = 0)) and the predicted average

number of trips (/IPP ) , as well as the corresponding actual (observed) share of respondents who made no

trip and the average number of trips in each country. We note that the predicted and actual values are

relatively similar which may be an indication that our model is well-fitted.

Next, we report the average consumer surplus per trip in each country, using the trip cost as an indicator of
the price. The consumer surplus differs from 28 EUR in Latvia and 31 EUR in Denmark, to almost 80
EUR in Germany, Estonia and Finland, and 98 EUR in Sweden. The highest per trip consumer surplus
was observed for Russia, although due to relatively few Russian respondents reporting actually making a

recreational trip to the Baltic Sea these results are associated with large confidence intervals.*

The next section of Table 3 presents aggregated welfare measures, i.e. the annual recreational value of the
Baltic Sea for each country. These are a function of the population, participation rates, predicted number
of trips and individual consumer surplus resulting from each trip. The results show that the current annual
recreational benefits of the Baltic Sea are the largest for Germany (over 5.14 billion EUR) and Sweden

(4.43 billion EUR) and followed by Poland (2.07 billion EUR), Finland (1.04 billion EUR) and Denmark

1 We note that there is potential endogeneity between the perception of the environmental quality and whether
individuals choose it for recreation. On the other hand, respondents who visit the Baltic Sea might have a more
allowing perception to what a prohibitive quality may be, or may be visiting a place with a better-than-average
quality of the environment. Finally, the subjective perception of the water quality can depend on the type of activity
respondents participate in. Unfortunately, we did not have the necessary data to investigate the issue further in this
study.

20 For all countries except Russia coastal regions adult populations were calculated based on data from EUROSTAT.
Adults were assumed to be over 18 years old. For Russia data about whole population were obtained from Russian
Federal State Statistics Service.

21 All data in the Table refers to the year our data was collected, i.e. 2012.

22 The table presents the mean of respondent-specific participation probabilities rather than the participation
probability for sample averages of explanatory variables.

23 Note that it is possible to participate and still make 0 trips (i.e., being in a corner solution of the price being too
high, rather than not being “in the market” at all). This potential demand may exhibit in trips made years apart.

24 In addition, many of the Russian respondents made very distant trips, rather than trips to their domestic coast; their
average length of stay at the coast was also the longest.



(0.72 billion EUR). These results provide a valuable insight into the distribution of (recreational) benefits
of the Baltic Sea. Interestingly, they show that recreational value of the Baltic Sea is not necessarily

proportional to the population of a country.

Finally, we provide the results of a simulation scenario in which the (perception of) environmental quality
of the Baltic Sea improves. This simulation is based on predicting the mean partial effect of changing the
perceived water quality of the Baltic Sea. We calculated the partial effect for every individual in the
sample as:

OE(y; Ix;,u, , ’ ’ ’
G(ENVBN ) =(1—CD(V y; ))EXp(B X; )ﬂENVBN _¢(V ui)eXp(B xi)}/ENVBN' (4)

The model is non-linear and so the partial effect depends on all the other variables as well as on ENVBN
itself — for this reason we calculated the partial effect for each individual in the sample and averaged it
over each country, as suggested by e.g., Greene (2011). The average partial effect may be interpreted as
proxy for the change in the average expected number of trips to the Baltic Sea (presented in fifth row of
Table 3.) when perception of its water quality increases by a value corresponding to one Likert scale unit.
Of course this value may be a poor approximation of the partial effect for each individual as it is strongly

non-linear, but it allows for a universal comparison of these effects between the countries.

The last two rows of Table 3 present the predicted total consumer surplus associated with the
improvement scenario, as well as its relative change in comparison with the status quo. Such an
improvement, associated with a one-step increase in the perceived water quality in the Baltic Sea, would
result in the predicted annual recreational welfare increase of 1.96 billion EUR. This benefit would be
unevenly distributed between the countries — the relative improvement varies from 7.47% to 18.14%
between countries. Interestingly, it is the highest for the inhabitants of the coastal regions of Russia (who
were also, on average, the most critical about the environmental condition of the Baltic Sea). In
comparison with the stated preference studies of improved water quality in the Baltic Sea, the aggregate

welfare estimate is somewhat lower. A recent contingent valuation study estimated the aggregate benefits

of reduced eutrophication at 3.6 billion EUR per year in the nine countries (Ahtiainen et al., 2014). We
note, however, that it is inherently difficult to compare benefits that result from different valuation
methods or even across identical stated valuation methods if these do not value the same change in
environmental quality or quantity. Contingent valuation studies often include both use and non-use values
of a change in the quality or quantity of an environmental good whereas the travel cost method estimates
only include use values for those who currently access the good. In addition, in the specification of the
environmental change and the water quality measure differed (perceived environmental quality versus the

actual eutrophication status measured on a quantitative scale).
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5. Summary and conclusions

This paper applies the individual travel cost method to estimate the annual recreational value of the Baltic
Sea in its current condition for the populations in all nine littoral countries. We find that the total annual
recreation benefits from the Baltic Sea are close to 15 billion EUR, of which over one third accrues to
Germany (5.14 billion EUR), followed by Sweden (4.43 billion EUR), Poland (2.07 billion EUR), Finland
(1.04 billion EUR), coastal regions of Russia (0.94 billion), Denmark (0.72 billion EUR), and the Baltic
States — Lithuania, Estonia and Latvia (0.15, 0.11 and 0.19 billion EUR, respectively). These differences
between the countries stem from differences in the average consumer surplus of a single recreational trip,
how common and how frequent visiting the Baltic Sea in each country is, and the population of each

country.

Looking at average consumer surplus of a single trip, we find an average benefit across the nine countries
of approximately 85 EUR with above average values of access in coastal Russia and Sweden. The next
highest per trip values can be found in Finland (81 EUR) and Germany (77 EUR). The average consumer
surplus of a Baltic Sea trip in Poland is close to 71 EUR, while in Denmark it is 31 EUR.? The Estonian
single trip value is the highest of the Baltic States (78 EUR), followed by Lithuania (53 EUR) and Latvia
(28 EUR).*

The differences in the average CS per trip can result from differences in respondents’ preferences and
cultural backgrounds, and differences in the availability of substitute sites (e.g., lakes and rivers, the North
Sea for Germany and Denmark).?’ It could also be revealing to account for the differences in the kinds of
trips respondents made — since our goal here was to estimate mean welfare measures per country, we did
not explicitly account for the differences in trip characteristics. Such an analysis could be an interesting
extension — one could expect that the highly ‘valuable’ Russian, Swedish, Finnish, German, Polish or

Estonian trips are different than e.g., Danish, Lithuanian or Latvian trips. Indeed, we found that while the

25 Per trip CS reported for Denmark is relatively low, while the frequency of visits — amongst the highest. This is
likely due to the short distance to the coast (the average includes numerous short trips, with lower per trip value).

26 Similar differences between Estonia on the one hand, and Latvia and Lithuania on the other have been reported by
Ahtiainen et al. (2014), where annual mean WTP per person for reducing eutrophication according to the Baltic Sea
Action Plan in Estonia was at the same level as in Germany (24 EUR and 25 EUR respectively) and much larger than
in the other Baltic States.

27 While values for non-market goods may be sensitive to cultural variations, Hynes et al. (2013) found in a recent
benefit transfer study that once differences in income levels were accounted for, the differences in cultural
dimensions between study and policy sites actually had little impact on the magnitude of transfer estimates.
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average length of stay at the coast per Russian trip was close to 30 days, and the Germans, Poles and
Estonians stayed at the coast for about 2 weeks on average, Danes, Latvians and Lithuanians stayed for
less than a week. Additional differences are visible in the monthly distribution of trips and the kinds of

recreational activities respondents were involved in (Ahtiainen et al., 2013). Moreover, we do not control

for differences in on-site time costs, which is likely to vary across countries and between types of trip
within each country. Since it is natural to expect a different consumer surplus from a 2-week stay at the
coast in the summer compared with a 2-hour walk with a dog, the differences in the average CS per
country may not be that surprising. They do, however, illustrate what the average welfare gain per trip is,
and hence allow us to calculate the aggregated recreational benefits that the Baltic Sea coast provides to

each country.

Our study also found substantial heterogeneity across countries with respect to the willingness to
undertake trips to the Baltic Sea coast. At one extreme, 93% of the coastal Russian sample report having
made no trips during the previous 12 months, and at the other extreme, only about 29% of Swedish
respondents reported not having been to the coast during the past year. We also find significant differences
within one country such as Russia, where respondents from the Kaliningrad region undertake significantly
many more trips per year than in the Saint Petersburg region, although travel costs, travel distance (to the
nearest shore) and consumer surplus per trip are similar. This indicates that respondents’ preferences and
availability of coastal sites suitable for recreation are important determinants of the value of access to the

Baltic Sea.

Although some people report not having made a trip during the past 12 months, some may still be willing
to undertake trips in the future, whereas others may never wish to visit the Baltic Sea, for example because
they prefer other forms of recreation. We found that explicitly accounting for consumers’ non-
participation significantly improved the robustness of the statistical approach used to model recreational
values. Age, being a female, a lower education level, having children and an occupation related to the
Baltic Sea all significantly increase the probability of being ‘in the market’ for the Baltic Sea recreation.
On the other hand, the trip frequency is increased with higher income, being a male and (understandably)

holding a more favorable perception of water quality of the sea. Similar effects have also been found in

the Finnish travel cost study by Vesterinen et al. (2010).

In addition to providing an overview of the current distribution of recreation benefits, we conducted a
simulation indicating a substantial increase in benefits (1.96 billion EUR per year) if the perceived water
quality was improved. In absolute terms, largest gains are found in Germany, Sweden, coastal Russia and

Poland, while the relative change in consumer surplus is largest in coastal Russia. Such results on the
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benefits of improved water quality can be a valuable input into cost-benefit analyses which deal with the
distribution of costs and benefits in the Baltic Sea countries (see e.g., Elofsson, 2010; Ahlvik et al., 2014;
Hasler et al., 2014; Hyytidinen ef al., 2014; Wulff et al., 2014).28

In our study, the welfare change is estimated for a perceived increase in water quality. Although using
perceived water quality change is appropriate as people’s behavior is based on perceptions, we

acknowledge that it might be difficult to link this to actual changes in water quality. Artell ez al. (2013)

have shown, however, that at least in the case of Finland, roughly half of the respondents assessed water
quality similarly to the scientifically measured quality. We note that additional research on the linkage
between the subjective perceptions and ecologically based scientific measurements and targets of water

quality is needed across different cultural backgrounds.

We began this paper with the observation that the Baltic Sea has aspects of a common property resource.
Pollution inputs from individual countries reduce utility for residents of many nations, and there is no
legal basis for restricting the inputs of countries from multiple jurisdictions. This, along with variations in
the costs of actions to reduce nutrient pollution, implies a need for international cooperation. Barrett
(2006) has noted that one factor which determines the likelihood of effective international agreements on
actions to improve common property resources (including the global commons) is how the benefits and
costs of actions are distributed across potential collaborators. International cooperation between the nine
littoral countries to improve water quality in the Baltic Sea is already ongoing through the Baltic Sea
Action Plan under HELCOM. However, the initiatives of the Action Plan are not based on the distribution
of costs and benefits of enhancing water quality across the countries. Our analysis shows that the benefits
of water quality improvements are very different across countries. Hence, depending on how the costs of
actions to reduce nutrient pollution are distributed across the Baltic states, there may be significant

barriers to achieving further international agreements on cleaning up the Baltic Sea.

28 Additionally, encouraged by one of the reviewers of this paper, we conducted a similar simulation while
controlling for the differences in the average distance to the coast in each country. These results are available in
Supplement D (available online). We found that controlling for distance differences leads to much higher benefits in
Germany, Poland and coastal Russia, while reducing the benefits in all the other countries, with Sweden, Denmark
and Finland population being the best off by their populations living close to the coast.
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Table 1. Descriptive

statistics of the explanatory variables (standard deviations in square

brackets)
. . . . . Russia
Denmark  Estonia Finland  Germany Latvia Lithuania Poland Sweden
(coastal)
TRIPS 5.96 1.82 3.95 1.21 2.64 1.66 1.11 0.46 6.42
(number) [15.44] [5.62] [19.78] [10.69] [7.16] [5.77] [8.45] [2.44] [13.13]
DIST 93.55 89.77 171.53 565.13 115.21 247.06 461.21 397.00 135.62
(distance, km) [96.12] [87.49]  [149.85]  [248.90]  [100.08]  [113.57] [215.43] [226.72]  [146.47]
TIME 2.89 2.65 5.71 7.13 2.78 3.38 7.93 5.05 4.80
(travel time, hours) [3.11] [2.73] [10.29] [3.01] [2.46] [1.51] [3.86] [3.03] [5.30]
TRIPS =0 0.37 0.40 0.49 0.75 0.53 0.65 0.69 0.93 0.28
(share of respondents) [0.48] [0.49] [0.50] [0.42] [0.49] [0.47] [0.46] [0.25] [0.45]
e 37.45 38.34 81.81 203.5 49.70 107.1 201.8 136.2 63.74
(travel cost, EUR) [37.89] [37.28] [92.06] [87.61] [43.18] [49.00] [93.84] [77.53] [64.41]
TC km 18.66 29.33 39.59 141.72 41.71 98.17 176.61 113.41 28.64
(vehicle %‘I’j’%mg oSt 119.17] [28.59] [34.59] [62.44] [36.23] [45.13] [82.52] [64.79] [30.93]
TC time 18.79 9.01 42.21 61.81 7.99 8.95 25.15 22.80 35.09
(opportunity cost, EUR)  [20.26] [9.30] [76.10] [26.07] [7.07] [4.00] [12.24] [13.71] [38.74]
AGE 51.30 44.62 50.84 48.82 44.64 48.04 50.65 39.75 54.28
(years) [15.46] [16.57] [17.16] [14.84] [16.82] [17.92] [15.90] [13.50] [17.69]
EDU: 0.13 0.16 0.17 0.26 0.19 0.26 0.05 0.01 0.24
(share S’Cﬁz‘;}g’“ls"ry [0.34] [0.36] [0.38] [0.44] [0.39] [0.43] [0.22] [0.10] [0.42]
EDU> 0.08 0.04 0.35 0.18 0.23 0.27 0.53 0.24 0.25
(share — high school) [0.27] [0.21] [0.47] [0.39] [0.42] [0.44] [0.49] [0.42] [0.43]
EDU; 0.22 0.58 0.16 0.47 0.33 0.26 0.04 0.23 0.13
(share — vocational
education) [0.41] [0.49] [0.36] [0.49] [0.47] [0.44] [0.21] [0.42] [0.33]
EDUs 0.55 0.20 0.31 0.07 0.22 0.19 0.36 0.50 0.37
(share — university
education) [0.49] [0.40] [0.46] [0.26] [0.41] [0.39] [0.48] [0.50] [0.48]
MALE 0.51 0.43 0.52 0.49 0.52 0.46 0.68 0.49 0.55
(share) [0.49] [0.49] [0.49] [0.50] [0.49] [0.49] [0.46] [0.50] [0.49]
BOCC 0.06 0.08 0.08 0.04 0.06 0.03 0.06 0.06 0.08
(share of respondents
having an occupation [0.25] [0.28] [0.27] [0.20] [0.24] [0.17] [0.24] [0.24] [0.27]
related to the Baltic Sea)
HHKIDS 0.68 0.53 0.62 0.49 0.57 0.47 0.54 0.89 0.50
(number of kids in the
houschold) [1.02] [0.81] [1.15] [0.88] [0.95] [0.81] [0.91] [0.88] [0.88]
HINC 2.43 1.24 2.24 2.16 0.73 0.68 1.27 1.25 3.22
(household income
EUR/month ) [1.05] [0.67] [1.01] [0.99] [0.33] [0.36] [0.91] [0.68] [1.31]
ENVBN 3.39 2.94 2.79 3.62 3.20 2.94 3.18 2.61 3.11
(perception of water
quality, mean score) [0.84] [0.69] [0.81] [0.82] [0.82] [0.86] [1.44] [1.02] [0.82]
Observations 982 970 996 995 1051 1024 1004 936 935
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Table 2. Estimation results of the zero inflated negative binomial model of the annual
number of recreational trips to the Baltic Sea coast

Count regression — Non-participation regression —
negative binomial probit
coefficient marginal effect coefficient marginal effect
Variable (s.e.) (s.e.) (s.e.) (s.e.)
1.9878 *** 15.5317 *** -2.8536 k¥* -0.1913 **
Denmark
(0.07006) (1.3044) (0.3777) (0.0761)
. 0.7751 *** 3.3723 *¥** -1.6212 kxk -0.1364 ***
Estonia
(0.0614) (0.3905) (0.3477) (0.0508)
. 1.5547 *** 10.0336 *** -1.7009 *** -0.1403 ***
Finland
(0.0571) (0.7412) (0.2927) (0.0473)
1.5764 *** 11.1152 *** -1.8427 k¥* -0.1524 ***
Germany
(0.0779) (1.0924) (0.3755) (0.0553)
. 1.7411 *** 12.9051 *** -1.2584 kx* -0.1113  *%**
Latvia
(0.0796) (1.2955) (0.3186) (0.0419)
. . 2.0602 *** 19.2002 *** -0.5540 * -0.0511 *
Lithuania
(0.1252) (2.7941) (0.2893) (0.0303)
1.6054 *** 11.5342 *** -1.5749 kx* -0.1341 ***
Poland
(0.0638) (0.9523) (0.3316) (0.0480)
. 1.3829 *** 8.5203 *** 2.5233 H** 0.4506 ***
Russia
(0.2729) (3.0730) (0.2619) (0.0961)
1.8214 *** 12.6051 *** -3.1023  kxk -0.2011 ***
Sweden
(0.0895) (1.3395) (0.3678) (0.0754)
- kksk i sksksk
TCohumart 0.0318 0.0948 i i
(0.0008) (0.0039)
- skksk i skokosk
TCoummia 0.0127 0.0380 ) )
(0.0010) (0.0031)
- skeksk i skokosk
TCrimund 0.0124 0.0370 ) )
(0.0004) (0.0015)
- kksk i sksksk
TCoermany 0.0129 0.0384 i i
(0.0002) (0.0013)
- kksk i sksksk
TCrania 0.0353 0.1053 i i
(0.0014) (0.0055)
- skeksk i skokosk
TChimania 0.0190 0.0567 ) )
(0.0012) (0.0040)
- skeksk i skokosk
TCrutont 0.0140 0.0417 i i
(0.0005) (0.0019)
_ sk ok ~ skk
TCrussis 0.0035 0.0104 i i
(0.0012) (0.0038)
_ sk ok ~ skk
TCoueden 0.0102 0.0305 i i
(0.0006) (0.0023)
sk sskok _ L | ke
ENVBN 0.0726 0.2171 0.0903 0.0088
(0.0184) (0.0557) (0.0304) (0.0042)
MALE 0.0694 ** 0.2066 ** 0.2850 *#* 0.0279 **
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(0.0307) (0.0908) (0.0583) (0.0110)
skekok skskosk
HINC 0.1805 0.5396 i i
(0.0321) (0.0979)
- *k - k%
HINC? 0.0132 0.0395 i i
(0.0055) (0.0164)
- dkok - skekosk
HHKIDS i i 0.2477 0.0242
(0.0548) (0.0094)
- skeksk _ skksk
AGE i i 0.4752 0.0433
(0.1226) (0.0097)
skskok sk
AGE? i i 0.0947 0.0095
(0.0132) (0.0038)
- dkok - skekosk
EDU> i i 0.6938 0.0657
(0.1143) (0.0232)
- dkok - skekosk
EDUs i i 0.7958 0.0749
(0.1155) (0.0265)
_ sk ~ otk
EDUs i i 1.1835 0.1006
(0.1188) (0.0370)
skskok skskeosk - skskok - 3k
BOCC 0.3062 1.0438 0.5248 0.0470
(0.0542) (0.2112) (0.1167) (0.0183)
skskok
a 2.4807
(0.0434)
Log-likelihood 133.896.71
(constant only)
Log-likelihood -13,463.95
AIC/n 3.0374
McFadden’s pseudo-R? 0.6028
n (observations) 8,893
k (parameters) 42
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Table 3. Descriptive statistics of the number of trips and the associated welfare measures for the

simulated improvement scenario3?

current situation and the

Russia
Denmark Estonia Finland Germany Latvia Lithuania Poland Sweden Total
(coastal)

Adult population 4.2668 1.0493 42146 67.2119 1.6319 2.3476 30.5180 6.0306 7.3794 124.6502
(millions)
Predicted probability 0.9874 0.9602 0.9068 0.9510 0.9184 0.7512 0.9319 0.1286 0.9722 0.9034
of participation [0.0501] [0.0855] [0.1787] [0.0972] [0.1495] [0.2840] [0.1279] [0.0902] [0.0918] [0.0620]
Predicted probability 0.4262 0.5341 0.5038 0.7141 0.5951 0.6815 0.7518 0.9251 0.3699 0.6925
of 0 trips [0.1823] [0.0982] [0.1660] [0.1694] [0.2198] [0.1777] [0.1861] [0.0533] [0.1174] [0.1027]
Reported share of 0 0.3768 0.4072 0.4980 0.7598 0.5366 0.6563 0.6952 0.9316 0.2866 0.6945
trips [0.4848] [0.4915] [0.5002] [0.4274] [0.4988] [0.4751] [0.4605] [0.2525] [0.4524] [0.2596]
Predicted average no. 5.4436 1.8561 3.1501 1.0144 2.3892 1.5742 0.9755 0.4237 6.2414 1.5452
of trips [3.9056] [0.8710] [2.1511] [1.4167] [2.2257] [2.1828] [1.6659] [0.3457] [3.3469] [0.9028]
Reported average no. 5.9644 1.8289 3.9548 1.2171 2.6422 1.6621 1.1195 0.4647 6.4214 1.7522
of trips [15.4424] [5.6251] [19.785] [10.694] [7.1686] [5.7720] [8.4515] [2.4404] [13.1368] [6.2373]
Average consumer 31.4763%** 78.5992%** 80.6823%%* 77.6064%** 28.3449%** 52.5731%%* 71.5118%** 288.1049%** 97.9854%** 84.9217%%*

surplus of a single
trip (EUR)

(29.878-33.068)  (67.060-90.248)

(75.942-85.454)

(74.856-80.337)  (26.074-30.610)

(46.273-58.866)

(66.532-76.539)

(89.051-489.530)

(85.977-109.91)

(75.054-94.849)

Welfare measures — current situation

Total consumer
surplus (billion EUR)

0.722 1%+
(0.626-0.809)

0.1495%%*
(0.115-0.180)

1.0427%%*
(0.772-1.212)

5.1423 %% 0.1079%** 0.1915%**
(3.909-5.837)  (0.081-0.129)  (0.119-0.260)

2.0664%**
(1.495-2.463)

0.9436%**
(0.078-3.167)

4.4328%**

(3.550-5.266)

14.79927%%%*
(11.301-18.029)

Welfare measures — simulated scenario

Partial effect of
ENVBN?

Total simulated
consumer surplus
(billion EUR)

Absolute change of
the total consumer
surplus (billion EUR)

Relative change of
the total consumer
surplus (%)

0.4030%** 0.1425%%* 0.2490%**
(0.205-0.604)  (0.076-0.208)  (0.133-0.367)
0.7762%%+ 0.1612%%* 1.1274%%x

(0.674-0.874)  (0.125-0.194)  (0.842-1.312)

0.0540 0.0117 0.0844

+7.47% +7.84% +8.10%

0.0790%** 0.1889%** 0.142] %+
(0.041-0.118)  (0.102-0.278)  (0.080-0.209)
5.5544% %% 0.1167%%* 0.2091%%*

(4.268-6.346) (0.089-0.139) (0.132-0.280)

0.4106 0.0087 0.0175

+7.99% +8.07% +9.13%

0.0767%**
(0.039-0.116)
2.2340%%*

(1.635-2.678)

0.1670

+8.09%

0.0988**
(0.015-0.254)
1.1152%%*

(0.098-3.653)

0.1710

+18.14%

0.4665%**

(0.241-0.698)

4.7701%**

(3.837-5.667)

0.3361

+7.59%

0.1223 %+
(0.065-0.181)
16.0647%%*

(12.289-19.666)

1.9687

+8.84%

38 95% confidence intervals provided in round, standard deviations in square brackets.
39 Average change in the number of trips per person resulting from a unit change in the 5-level perception of the status of the Baltic Sea environment.
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