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Abstract
The EU Water Framework Directive (WFD) requires coastal water quality to be classified
according to ecological indicators. In this paper, contingent valuation is used to estimate the
value of improving the water quality status according to this classification, investigating if
this type of holistic political-ecological measure can be related to and valued in monetary
terms by the general public. A web-based survey was conducted in two study areas on the
Swedish East and West coast. The paper focuses on eutrophication effects, such as bad water
clarity, a decrease of bladder wrack stands and algae mats. These water quality elements
affect recreational use of coastal areas.
Relating to recreational use, two other environmental attributes are addressed – algae blooms
and protection of marine areas in terms of e.g. restrictions for boat traffic. The restrictions
scenario is also holistic in terms of several imposed restrictions, as well as tightly linked with
existing policy.
Conducting valuation studies based on a policy-determined measure is beneficial for decisionmakers but also for research e.g. in terms of data availability. It is concluded that these
politically defined measures seem to work well as a basis for economic valuation. The
respondents are in general both able to understand and to put a monetary value to the
measures. This is an important first step, paving the ground for further studies. The monthly
mean household WTP between the years 2010 – 2029 ranges from 61 to 108 SEK for
improved water quality, from 54 to 84 SEK for less algae blooms and from 32 to 50 SEK for
less noise and littering. Regarding noise and littering in archipelago areas in Northern Europe,
this is to our knowledge the first WTP estimate that has been presented. The respondents from
the East coast region express relatively high mean WTP values compared to the respondents
on the West coast for all scenarios. The differences in mean WTP values between the study
areas, which are reflected in the transfer errors, indicate that even though the coasts are
similar in terms of use and environmental problems, and the respondents have many similar
characteristics, a point estimate benefit transfer between the two coasts is not recommended
unless high transfer errors are acceptable. WTP is affected by gender, membership of an
NGO, whether or not the respondent has children, whether or not the respondent has a foreign
background, frequency of visiting the area and whether or not the respondent uses a boat with
an engine effect of more than 10 hp while visiting the area.
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1. Introduction
Coastal zones are important environments for many species. The health of coastal zone
environments contributes to several valuable ecosystem goods and services, such as recreation
opportunities, food, and tourism, and a healthy coastal environment also possesses existence
values. Today there are severe threats to the environment in many coastal areas, such as
pollution, eutrophication and inadequate protection of sensitive habitats and areas. Securing
the values of ecosystem goods and services from the coastal environment is a well-recognized
policy task. There are several policy responses to the above issues, and two of them will be
addressed in this paper. 1) In Sweden, protected areas are being introduced, in which there are
several restrictions e.g. to boat traffic, noise and littering. 2) In the EU, the Water Framework
Directive (WFD) has been established. According to the WFD, coastal waters have to be
classified according to different indicators describing their ecological status, and the member
states are obliged to have achieved “good status” for all of their surface waters and
groundwater by 2015 (EC 2000). The law of certain member states (e.g. Sweden) requires
cost-benefit analyses to be performed in connection to programs of measures to achieve good
ecological status. Also the EU Marine Strategy Framework Directive will require economic
analyses.
Benefit estimates regarding environmental policy in coastal areas are thus needed.
However, a challenge to economists is to estimate benefits in a situation where the results of
the policy responses are described mainly not in single indicators, as is common in the
literature, but from the same “holistic” perspective that the policy responses imply. For
example changes in water quality as a whole rather than e.g. water transparency solely, and
changes in noise, boat traffic and littering altogether rather than these issues separately. A
crucial issue for valuation economists is whether this type of holistic political-ecological
measure can be related to, understood and valued in monetary terms by the general public.
That is, if the decision makers set up target indicators and policy actions mainly based on
ecological and regulative aspects – can this be linked to socioeconomics by an ordinary
valuation study? Do people in general relate to, understand and value what policy wants to
achieve, not as specific sub-indicators, but as a whole?
Investigating these two questions is the first aim of this paper. The questions are
important for several reasons connected to future valuation work. Compared to more
commonly performed single-indicator valuation studies, a holistic valuation approach
connected to actual policy and ecological science has three direct advantages. 1) The results
are directly usable for decision makers to evaluate policy decisions, e.g. as part of a cost2

benefit analysis, 2) the valuation results likely reflect more of the full value of policy actions1
and 3) the results are readily available for transfers to new areas, without having to make new
valuation studies, i.e. benefit transfers are possible. Related to the WFD, the status quo
ecological data, often needed in a transfer, is likely to be available due to the requirements of
the directive to examine the water quality in different areas. Further, Swedish EPA (2009)
concludes that it is important to connect “the economic measures to specific and scientifically
measurable ecological conditions, in order to know more precisely what’s valued” (p.38).
Further, they write: “Valuation should be used as a tool for making priorities between
different political targets, and this connection is crucial for having the results usable (p.38).
This paper fulfils these wishes and contributes with methodological information prior to new
valuation studies connected to the WFD, being one of the first of its kind (see related studies
below). This study also contributes to the literature concerning the value of the coastal
environment by using scenarios which are in line with the movement within policy towards
environmental quality objectives rather than traditional nutrient-reduction targets.
We have conducted two nearly identical survey-based valuation studies, using both the
Contingent Valuation (CV) method and the Choice Experiment (CE) method. However, only
the results from the CV analysis will be considered in this working paper. The second aim of
this paper is to present and compare the results from these studies in terms of both descriptive
statistics and mean Willingness to Pay (WTP) estimates. The surveys were conducted in 2009
in two coastal archipelago areas in Sweden, one on the East coast in the area between
Landsort and Södertälje near Stockholm, and one on the West coast in the areas around the
islands Orust and Tjörn near the city of Gothenburg (see map in Appendix I). An advantage is
that the present state of the environment, i.e. status quo, is known through assistance from
ecologists and through the implementation of the WFD in Sweden. We also use improvement
scenarios which are well-defined and ecologically realistic in the study areas. The mean WTP
estimates will provide an indication of the suitability to perform benefit transfers between the
study areas. After the valuation survey was performed, we conducted a follow-up study,
investigating issues such as the credibility of the scenarios and whether or not the respondents
found the scenarios easy to understand. The presentation and discussion of the results from
this follow-up study will help us to fulfill the first aim of the paper.
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For example actions to reduce effluents of nutrients are likely to affect several ecological indicators together,
such as water transparency, algae growth and vegetation. A valuation of one of these indicators separately would
thus just indicate a fraction of the economic effects of the nutrient reductions.
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Several valuation studies regarding water quality in Northern Europe have been made
before, but with some methodological differences from this study. Hanley et al. (2006) study
benefit transfer issues regarding water quality in river areas in Scotland. However, the formal
connection to policy (the WFD) in scenarios is only loosely defined in terms of the extent of
environmental change. The paper, though, indicates that the types of scenarios being used in
this paper, being holistic rather than single-indicator based, seems to work for valuation
within the WFD. Also Magnussen (1992) provides an indication that holistic measures seem
to be workable for valuation, as she estimates the WTP for improving water quality through
the implementation of the so-called North Sea Plan, which targeted at a 50 % reduction in
effluents of nutrients to the North Sea. Magnussen’s scenarios were described by using four
predetermined water quality classes relating to which activities are possible in the area (e.g.
the water is suitable for drinking, swimming, fishing and/or boating). These scenarios were
based on ecological expertise. Frykblom (1998) also uses this approach, estimating the WTP
of nutrient reductions to the Laholm Bay in Western Sweden. The scenarios in Magnussen
and Frykblom origin in a traditional nutrient-reduction target, rather than a target regarding
the ecological status. Relating back to the WFD status classification, Kosenius (2010) uses CE
to estimate the benefits from improving different attributes related to water quality in the Gulf
of Finland. However, the connection to the WFD is ex post rather than ex ante, since
subjective attribute levels have been placed within different objective water quality levels
after the valuation scenarios were constructed.
Also related to the WFD, Atkins & Burdon (2006) examine the benefits and costs of
reduced eutrophication of the Randers Fjord in Denmark. The study uses CV and the single
indicator “water transparency” to describe the water quality status, and does thus not obtain a
holistic eutrophication valuation. Other studies using water clarity as a single indicator for
eutrophication are Sandstrom (1996) Soutukorva (2001) and Söderqvist & Scharin (2000)
Eggert & Olsson (2009) use choice experiment to study the value of improved coastal
water quality in southwestern Sweden, measured by coastal cod stock level, bathing water
quality and biodiversity level. Bathing water quality is measured holistically in the sense that
it is connected to the EU Bathing Water Directive (EC 2006), which includes a number of
different sub-indicators such as levels of chemicals, oil, bacteria etc. in the water. The status
of the ecological system is however loosely linked to the different levels of bathing water
quality, and the biodiversity attribute uses only the levels low, medium and high with little
further definition. Also related to the Bathing Water Directive, Hanley et al. (2003) combine
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revealed and stated preference approaches to value coastal water quality improvements in
Scotland.
To our knowledge, there are previously no stated preferences valuation studies on noise
from boat traffic and/or littering in coastal areas in northern Europe.
The paper is organized as follows. Section 2 gives background information to the study
regarding the study areas and the ecological/economical problems. Section 3 presents the
valuation scenarios. Section 4 describes the survey. Section 5 presents the descriptive
statistics and the follow-up study. Section 6 presents and compares WTP estimates and in
Section 7, we conclude and discuss the results.

2. Background
Both of the study areas are widely used for recreation such as fishing, bathing, hiking and
boating, being close to Stockholm and Gothenburg, Sweden's two largest cities. The areas are
similar to each other in terms of use and many other respects (see also the descriptive
statistics): the areas have a mix of permanent residents and visitors and both areas face the
same kind of environmental problems and potential actions for improvement, such as an
introduction of protected areas and a reduction of nutrient effluents from e.g. sewage
treatment plants in the area. Both of these areas have also been subject to local ecological
research concerning eutrophication2, which allows for realistic action – effect scenarios.
The areas face three main kinds of ecological/economic problems: 1) eutrophication
effects, 2) decreasing fish populations and 3) littering and noise from e.g. speeding boats. Fish
populations will, however, not be addressed in this paper. Regarding eutrophication, this
affects recreation and biodiversity, recreation effects being the main subject for this paper.
High concentrations of nutrients cause e.g. decreased water clarity, decrease of bladder
wrack (Fucus vesiculosus) stands (Kautsky et al 1986), overgrowth with filamentous macro
algae and cyan bacterial blooms (Pihl et al 1996; Sundbäck el al 1996). These effects are a
nuisance to recreationists. Water clarity is measured in terms of sight depth, or "secchi depth".
The secchi depth decreases with increasing nutrient concentration, due to growth of
phytoplankton. The presence of bladder wrack is highly correlated with the secchi depth,
since it is dependent of light from the surface (Kautsky et al 1986). Also, high nutrient
concentrations lead to growth of filamentous macro algae, which compete with the bladder

2

C.f. the research programs SPICOSA (www.spicosa.eu), Himmerfjärden Eutrophication Study
(http://www2.ecology.su.se/dbHFJ/index.htm) and 8 Fjordar
(http://orust.se/vanstermeny/halsaochmiljo/naturvard/8fjordar.4.50ae254f10d97636107800095.html)
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wrack (Wallentinus 1984). The presence of bladder wrack stands is thus an indicator of good
water conditions with respect to eutrophication.
Relating to filamentous macro algae, a problem is heavy growth in some eutrofied areas
which causes algae mats to assemble in shallow bays and on beaches. These algae mats are
torn loose during storms and decompose quickly, which is a nuisance for recreationists. In
some areas on the west coast, this is a severe problem (c.f. Harlén & Zackrisson 2001). In the
East coast study area, however, the problem with algae mats is less severe. On the other hand,
the East coast study area has problems with cyan bacterial blooms, which the West coast does
not. These blooms are a natural phenomenon in the Baltic Sea, but the frequency and extent of
occurrence increases with increasing concentrations of nutrients. The algae blooms are toxic
and can be harmful not the least to children and animals. This affects the possibilities for
beach recreation in the east coast study area.
The EU has responded to these kinds of problems by introducing the WFD. According to
the directive, water areas except marine areas have to be classified according to a five-level
scale describing the ecological status – water quality – of the area. Since there are many
different types of aquatic environments in the EU, the formal requirements are set as to allow
“only a slight departure from the biological community which would be expected in
conditions of minimal anthropogenic impact” (EC 2010). This means that the requirements
for each status class vary both between countries and within countries. In Sweden, the
Environmental Protection Agency (Swedish EPA 2007) has developed norms for the status
classification according to different representative geographical areas, and we have used the
dependence on secchi depth, presence of bladder wrack and amount of overgrowth with
filamentous algae as descriptors to the respondents. We also used photos, representative for
each water quality class (see the questionnaires in Appendix II).
Cyan bacterial blooms are not included in this status classification, and general
eutrophication effects such as those above, related to the water quality classification, do not
always co-vary with cyan bacterial blooms. The reason for this is that different nutrients can
be involved in causing cyan bacterial blooms, and effects on the other water quality elements
described above (Elmgren & Larsson 2001).
Littering and noise from speeding boats in coastal areas are nuisances to visitors and
residents in the areas. In Sweden, county administrative boards have responded to this by
introducing protected areas, in which there are (non-legal) restrictions in the areas regarding
e.g. littering, boat traffic and different sources of noise. In principle, the same types of
restrictions apply in all protected areas, making this policy action a “standard” action. This
6

action is also a suggested means to fulfill the Swedish environmental targets concerning noise
in coastal areas, which is part of the general environmental quality objective “A Balanced
Marine Environment, Flourishing Coastal Areas and Archipelagos” (Regeringskansliet
2000).

3. Scenarios
Status quo regarding the attributes water quality, cyan bacterial blooms (east coast only) and
noise and littering were investigated in collaboration with ecologists with good knowledge of
the local conditions in our study areas. Regarding water quality, status quo differs between
bad, poor or moderate in different parts of the study areas, as described in the questionnaire
(Appendix II). Cyan bacterial blooms are, as pointed out above, not included in the status
classification. For this reason, improved water quality and less algae blooms are two separate
scenarios being valued separately. From a policy perspective, this makes sense since different
types of actions might be needed regarding these two issues. During the pre-testing phases, it
was also tested whether the general public sees these two attributes as separate, and a
conclusion from this was that it is possible to separate them as two different attributes, given
that information of the causes of the respective eutrophication effects are provided in the
questionnaire. Status quo was defined as high risk for one large scale bloom in the study area
every year. Regarding noise and littering, status quo was defined as no specific policy action
is taken against the problems.
The suggested policy actions against eutrophication effects and noise and littering were
developed considering the realism and the credibility among the respondents, with assistance
from ecologists and the county administrative boards in the counties of Stockholm and Västra
Götaland. As the eutrophication-targeting policy action, the scenario was defined as improved
technology in municipal sewage treatment plants. Regarding noise and littering, the scenario
was based on the introduction of protected areas in certain parts of the study areas, as
described in Appendix II. Three protected areas would be introduced on the west coast and
three on the east coast.
An implementation of these policy actions would imply a) two classes improvement in
water quality, or b) high risk for one large scale algae bloom (East coast only) every tenth
year instead of every year, or c) less noise and littering as described by the restrictions in the
protected areas. The scenarios are summarized in Table 1, below.
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Table 1. The valuation scenarios
Improved water quality

Less algae blooms

Less noise and littering

Status quo

Bad, poor or moderate

Risk for one large scale
algae bloom every year

No specific actions are
taken

When policy actions
are taken

Improvement with two classes

Risk for one large scale
algae bloom every tenth
year

Less noise and littering
according to restrictions

In each of the valuation scenarios, one of the attributes was changed and the other ones
remained at status quo. The financing of the proposed improvement projects was described by
a monthly fee to be collected from the citizens of the surrounding municipalities between the
years 2010 to 2029. The collected fee would support a government fund aimed at the
proposed plan of action for achieving the environmental improvements in the areas. The
proposed actions would be pursued if the benefits to the public would exceed the costs.

4. Survey
The survey method was a web-panel based survey in both study areas, conducted during the
fall of 2009. The survey was extensively pre-tested before the execution. Three focus group
studies were performed with 6-12 representatives from the general public in the study areas –
two on the East coast and one on the West coast. The main aims of these sessions were to a)
test the general idea, i.e. is it possible to grasp the “holistic” view on water quality in terms of
several indicators, and to understand the different components of the measure, b) see if some
important attribute seemed to be missing c) see if some of the proposed attributes seemed to
be too dominant or dominated compared to the others, d) see if the respondents found the
attributes correlated in any ways, and e) test question design and formulations regarding e.g.
provided information. Regarding a) – c), the conclusions were that no adaptations had to be
made in the questionnaires. Regarding d) we concluded that the questionnaire had to be
revised to explain the potentially different causes of bad water quality and algae blooms (see
page 6). Regarding e) a few minor changes had to be made. Pilot studies were then performed
with 129 respondents on the East coast and 176 respondents on the West coast. Before the
main studies, the questionnaires were then only slightly revised, since the pilot studies worked
out as predicted.
The panels, supplied by the survey company Norstat, consist of randomly selected adults
(18 years or older) who have agreed to participate in the panel, thus regularly getting queries
for surveys regarding different topics. The panelists are compensated for their efforts.
Regarding representativeness and selection issues, all kinds of survey methods are likely to
8

have their specific selection and representativeness problems, and web panels might for
example suffer from a) bias towards types of respondents who have internet access as well as
b) bias towards respondents who like/have time to respond to a lot of surveys. Problem a) is
not likely to be of great magnitude in Sweden, since a large share of the Swedish households
have internet access in their homes, but problem b) is a fact which one should bear in mind.
However, this problem is likely to exist in some extent also for other types of survey methods.
Regarding comparisons in the literature between different survey modes, Olsen (2009)
tests for survey mode effects in a CE setup and shows that WTP estimates in internet surveys
don’t differ significantly from mail surveys. Denscombe (2006) and Deutskens et al. (2006)
also make this conclusion. Lindhjem et al. (2008) compares, in a CV setup, in-person
interviews with an Internet survey and concludes that WTP estimates do not seem to differ
significantly between the two survey modes. As of potential effects from the compensation to
respondents, they also conclude that the compensation incentives do affect the number of
respondents and their response times, but do not affect what the respondents answer. Dennis
(2001) investigates the effect of responses from panel members vs. non-panel members and
concludes that the panel effects are minimal.
The East coast study consisted of three sampling groups: E1) panelists who live in the
southern parts of Stockholm county, aiming at users as well as (mostly) non users of the area,
(Non-locals), E2) panelists from the city of Södertälje, aiming at users and non users, with
extra focus on respondents with foreign backgrounds (results from this group will be
addressed in a separate paper), and E3) panelists who live very close to the water areas which
are studied, aiming at users (Locals). The West coast study consisted of two sampling groups:
W1) panelists who live in the western parts of Västra Götaland, including the city of
Gothenburg, aiming at users as well as (mostly) non-users (Non-locals), and W2) panelists
who live very close to the water areas which are studied, aiming at users (Locals).
The questionnaires consisted of five parts. In the first part we asked the respondents
about their familiarity with and usage of the areas. In this part of the questionnaire, the
respondents were also asked to mark on a map which parts of the study area they usually visit,
and this information could later be connected to data of the present local water quality in these
parts of the study areas. The second part of the questionnaire was attributed to the present
status of the coastal environment followed by questions about the respondents’ attitudes and
familiarity with environmental problems in the coastal environment. In the third part we
presented different actions for environmental improvements in the areas and the expected
results from these actions (see section 3). This was followed by CE questions and CV
9

questions. This paper, however, only presents the results from the contingent valuation. The
survey was concluded with socio-economic questions. The full versions of the questionnaires
can be found in Appendix II.
To capture both WTP and valuation uncertainty in a CV question this study applies the
‘interval open-ended’ (IOE) question (Håkansson 2008) where the respondents are asked to
express their WTP as any chosen interval. The IOE question is based on the idea that some
people can only state the value they give to a certain environmental change, within a range.
That is, it is assumed that the respondents only have one true point of valuation, but are not
always aware of the exact location of this point and can only place it within an interval (c.f.
Cameron and Hupport 1989; Hanemann et al. 1996; and Hanley et al. 2009). Figure 1
exemplifies a WTP question.3 Results from earlier studies support the idea that respondents
find it difficult to state their WTP as an exact amount (see, for instance, Håkansson 2008;
Vossler, and McKee 2006).
The interpretation of valuation uncertainty that the IOE question facilitates (i.e. the true
WTP lies within the revealed interval) is more straightforward compared to interpretations of
other question formats. For example, Ready, Whitehead, and Bloomquist (1995) have
presented a single-bounded question which allows the respondents to reveal their uncertainty
to a given single bid amount by choosing from six response categories: “definitely yes”,
“probably yes”, ”maybe yes”, “maybe no”, “probably no” and “definitely no”. However, it is
not clear how best to interpret the information acquired. Assume, for example, that some
respondents answer “probably yes” to the question of how certain they would be to pay 100
SEK for a project. Does this imply that the respondents would pay 75 SEK on average? Other
interpretations are possible, e.g. that there is a 25% chance that they would not pay anything.

3

Note that the IOE question allows the respondents that are certain regarding their WTP to express that by
revealing an interval with no width, such as “My household is willing to pay between 20 SEK and 20 SEK every
month between year 2010 and 2029”.

10

Question:
How much would your household be willing to pay for a change from today’s situation where there is a
high risk for one large scale algae bloom every year, to a situation where there is a high risk for one
large scale algae bloom every tenth year?

We know from previous studies that many people are uncertain regarding their willingness to pay, but
try to answer the question as good as you can (answer with an interval).

Answer:
My household is willing to pay between _______SEK and ______SEK every month between year 2010
and 2029 for this change.

Figure 1. Example of WTP question where the IOE question is applied

Both in the East coast and in the West coast survey, there was one version of the WTP
question for each scenario under investigation in the study area, where the question aimed to
capture the WTP for a change of that specific scenario (keeping all other scenarios at status
quo).

5. Descriptive statistics
In Table 2, for each region (East and West coast), we present the share of individuals (in
percent) who received the questionnaire, but never started to fill it in (Non-responses). The
table also presents the share of individuals who started to fill in the questionnaire, but never
completed it (Incompletes). Finally, the table presents the share of individuals who filled in
the whole questionnaire (Completes).
The results in Table 2 show that, independent of region, about 30 percent of the
individuals who received the questionnaire completed it. However, it is interesting to note the
big difference between the regions in the share of Incompletes, 15 percent on the East coast
vs. 4 percent on the West coast.
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Table 2. Response rates, percent
Non-responses

Incompletes

Completes

East coast

54.1 (1396)

14.8 (382)

31.1 (803)

West coast

68.1 (1243)

4.3(79)

27.5 (502)

Number of persons within parenthesis

A follow-up questionnaire was sent to 840 Completes, and to 203 Incompletes4. Six
statements were presented to the respondents in a randomized order: “The questionnaire was
complicated”, “The language was difficult”, “It was easy to understand the measures and
their results”, “The questionnaire was time-consuming”, “The measures and their results
seemed credible”, “I think that the results from the study will be used”. For each statement,
the respondents were asked to reveal to which degree they agreed with the statement. Table 3
presents the result from this follow up study.
In general, the results in Table 3 indicate that the respondents did not seem to find the
language difficult. Also, in general, the respondents do agree to the statement that the
questionnaire was complicated. This result seems to be more evident for the Incompletes.
Further, the results in Table 3 show that a higher proportion of the Incompletes, compared to
the Completes, do agree to the statement that the questionnaire was time consuming. The two
latter results could be explanations to why respondents in the Incomplete group did not finish
the valuation questionnaire. Note though the low number of respondents to the follow-up
survey among the Incompletes.
Nevertheless, the results in Table 3 show that, in general, the respondents agree with the
statement that it was easy to understand the scenarios and their effects as well as with the
statement that the scenarios and credible. Finally, in general, the respondents agree with the
statement that they think that the results will be used.

4

On the East coast, the response rates were 45% (N=392) and 30 % (N=192) for Completes and Incompletes,
respectively. The corresponding response rates on the West coast were 47 % (N=448) and 30 % (N=71).
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Table 3. Results from the follow-up study, percent

“The questionnaire was complicated”
All (446)
East coast (225)
West coast (221)
Completes (386)
Incompletes (60)

Totally disagree

Partly disagree

Partly agree

Totally agree

Do not know

14.3 (64)
12.8 (29)
15.8 (35)
14.8 (57)
11.3 (7)

24.6 (110)
22.0 (50)
27.1 (60)
25.6 (99)
17.7 (11)

39.7 (178)
42.7 (97)
36.7 (81)
41.7 (161)
27.4 (17)

11.2 (50)
11.9 (27)
10.4 (23)
9.8 (38)
19.4 (12)

10.3 (46)
10.6 (24)
10.0 (22)
8.0 (31)
24.2 (15)

“The language was difficult”
All (563)
East coast (342)
West coast (221)
Completes (486)
Incompletes (77)

Totally disagree

Partly disagree

Partly agree

Totally agree

Do not know

44.6 (200)
45.8 (104)
43.4 (96)
45.6 (176)
38.7 (24)

26.1 (117)
25.1 (57)
27.1 (60)
27.2 (105)
19.4 (12)

16.7 (75)
15.9 (36)
17.6 (39)
16.3 (63)
19.4 (12)

1.8 (8)
2.6 (6)
0.9 (2)
1.8 (7)
1.6 (1)

10.7 (48)
10.6 (24)
10.9 (24)
9.1 (35)
21.0 (13)

“It was easy to understand the measures and their results”
All (563)
East coast (342)
West coast (221)
Completes (486)
Incompletes (77)

Totally disagree

Partly disagree

Partly agree

Totally agree

Do not know

3.8 (17)
4.0 (9)
3.6 (8)
3.9 (15)
3.2 (2)

19.6 (88)
20.7 (47)
18.6 (41)
19.2 (74)
22.6 (14)

42.6 (191)
37.4 (85)
48.0 (106)
44.8 (173)
29.0 (18)

15.8 (71)
19.4 (44)
12.2 (27)
17.1 (66)
8.1 (5)

18.1 (81)
18.5 (42)
17.6 (39)
15.0 (58)
37.1 (23)

“The questionnaire was time-consuming”
All (563)
East coast (342)
West coast (221)
Completes (486)
Incompletes (77)

Totally disagree

Partly disagree

Partly agree

Totally agree

Do not know

6.3 (28)
5.7 (13)
6.8 (15)
5.4 (21)
11.3 (7)

12.7 (57)
13.2 (30)
12.2 (27)
13.2 (51)
9.7 (6)

43.5 (195)
38.8 (88)
48.4 (107)
45.9 (177)
29.0 (18)

26.1 (117)
30.4 (69)
21.7 (48)
25.4 (98)
30.6 (19)

11.4 (51)
11.9 (27)
10.9 (24)
10.1 (39)
19.4 (12)

“The measures and their results seemed credible”
All (563)
East coast (342)
West coast (221)
Completes (486)
Incompletes (77)

Totally disagree

Partly disagree

Partly agree

Totally agree

Do not know

2.7 (12)
3.5 (8)
1.8 (4)
2.6 (10)
3.2 (2)

6.9 (31)
5.7 (13)
8.1 (18)
7.5 (29)
3.2 (2)

48.2 (216)
45.4 (103)
51.1 (113)
49.5 (191)
40.3 (25)

18.3 (82)
18.9 (43)
17.6 (39)
18.9 (73)
14.5 (9)

23.9 (107)
26.4 (60)
21.3 (47)
21.5 (83)
38.7 (24)

“I think that the results from the study will be used”
Totally disagree

Partly disagree

All (563)
2.5 (11)
9.2 (41)
East coast (342)
2.6 (6)
8.4 (19)
West coast (221)
2.3 (5)
10.0 (22)
Completes (486)
2.6 (10)
10.1 (39)
Incompletes (77)
1.6 (1)
3.2 (2)
Number of respondents within parenthesis.
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Partly agree

Totally agree

Do not know

42.4 (190)
39.6 (90)
45.2 (100)
44.0 (170)
32.3 (20)

19.6 (88)
18.9 (43)
20.4 (45)
18.9 (73)
24.2 (15)

26.3 (118)
30.4 (69)
22.2 (49)
24.4 (94)
38.7 (24)

Table 4 displays descriptive statistics concerning general characteristics, such as age, gender,
education level, and household composition, and more specific characteristics, such as share
of respondents that are members of a green NGO (Non-Governmental Organization), share of
respondents that do not have any substitutes to the area of interest, and share of respondents
that have visited a place with a specific level of water quality within the area.
The general statistics presented in Table 4 reveal two interesting findings. First,
independent of group and region, about 60 percent of the respondents are women, while it is
about 50 percent for the general population in the study areas. Second, depending on group
and region, between 40 and 60 percent of the respondents have a university education. These
numbers are significantly higher than for the general population in the study areas, where
about 30 percent have a university education, ranging from 20-25 percent in some rural
municipalities to 40-45 percent in the urban areas of Stockholm and Gothenburg. That is, at a
first glance, gender and university education seem to have affected the probability to respond
or not among the individuals that received the questionnaire. However, these variables are
representative looking to the panel composition in the study areas.5
Consequently, gender and university education do not seem to have a notable effect on
the probability to respond to/complete the questionnaire among the individuals that received
it. It could be noted that Kosenius (2010) and Eggert and Olsson (2009) also have a relatively
high proportion of respondents with a university education. For example, 37 percent of the
respondents in Kosenius’ study have a university education, to compare with 14 percent for
the general population. Why this is the case has not been analyzed.
Regarding the more specific characteristics, one interesting result revealed in Table 4 is
that the share of respondents with one or more parent with a Finnish origin is significantly
higher in the East coast region, than in the West coast region. Further, Table 4 shows that
independent of group and region, about 25 percent of the respondents revealed that they have
no substitute (within a 20 minutes drive from their home) for the specific area. However,
when it comes to actually visiting the area, Locals visit (not unexpectedly) much more
frequently than Non-locals. Hence, it is not surprising that Locals, compared to Non-locals,
5

At the registration to the panel, some individuals did not reveal information regarding gender and education.
The following results are based on available information about the panel composition. On the West coast, 62
percent of the respondents were women, which can be compared to 64 percent in the panel. The corresponding
numbers for the East coast were 63 percent and 65 percent. Further, on the West coast, 53 percent of the
respondents had a university education, which can be compared to 52 percent in the panel. The corresponding
numbers for the East coast were 52 and 49 percent.
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have a higher experience with different levels of water quality within the region, as well as
with any of the locations that might become protected areas if the less noise and littering
scenario is implemented.
Note that the Locals in the East coast region have a significantly higher experience with
very low water quality compared to the Locals in the West coast region. The opposite
relationship holds for experience with moderate water quality.
This result is in some sense reasonable since the water quality level, in general (See
Appendix II), is lower in the East coast region than in the West coast region. Further, the
Locals in the East coast region has a significantly higher experience with locations that are
considered for protected areas, compared to the Locals in the West coast region.

Table 4. Descriptive statistics for the different regions and groups
East coast
Locals
Age
48.06 (12.50)
Gender (woman=1)
0.57 (0.50)
University degree (yes/no)
0.40 (0.49)
Children in household
0.33(0.47)
(yes/no)
Parents with non-Swedish
0.15 (0.35)
origin (yes/no)
Parents from Finland
0.09 (0.49)
(yes/no)
NGO member (yes/no)
0.13 (0.34)
No substitutes (yes/no)
0.29 (0.45)
Have visited the area during 0.88 (0.33)
the last 5 years (yes/no)
Number of visits per year6
111.97 (140.41)
Have visited any of the
0.52 (0.50)
locations that might be
restricted (yes/no)
Have visited place with very 0.62 (0.49)
low water quality (yes/no)
Have visited place with low 0.33 (0.47)
water quality (yes/no)
Have visited place with very 0.26 (0.44)
moderate water quality
(yes/no)
Standard deviation within parenthesis.

West coast

Non-locals

Locals

Non-locals

41.15 (12.50)
0.67 (0.47)
0.53 (0.50)
0.35(0.48)

43.48 (11.11)

0.62 (0.49)
0.45 (0.50)
0.40 (0.49)

40.81 (11.30)
0.61 (0.49)
0.60 (0.49)
0.43 (0.50)

0.26 (0.42)

0.14 (0.35)

0.13 (0.33)

0.08 (0.27)

0.03 (0.16)

0.02 (0.16)

0.13 (0.34)
0.26 (0.44)
0.40 (0.49)

0.07 (0.26)
0.27 (0.45)
0.83 (0.38)

0.10 (0.30)
0.27 (0.43)
0.44 (0.50)

10.32 (30.17)
0.12 (0.32)

89.37 (126.90)
0.24 (0.43)

9.58 (26.21)
0.12 (0.33)

0.22 (0.42)

0.41 (0.49)

0.19 (0.39)

0.10 (0.31)

0.32 (0.47)

0.16 (0.36)

0.17 (0.38)

0.49 (0.50)

0.27 (0.44)

Table 5 presents statistics for activities undertaken by the respondents when spending time in
the study areas. It also presents statistics for where the respondents live when visiting the
areas. It is notable how similar many of the results are for the two regions and the different
6

The definition of “Number of visits per year” is the numbers of days per year that the respondent visits the area.
How long time the respondent spends in the area during a particular day does not matter.
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groups. However, in a couple of cases the results differ between the groups. First, Non-locals
in the West coast region go sailing much more frequently, and fishing much less frequently,
compared to the other groups. Secondly, Locals on the East coast drive a boat with more than
10 hp, and go ice-skating or skiing7 more frequently, compared to the other groups. Thirdly,
on the West coast it is more popular to go diving and visit relatives than on the East coast.
The reverse relationship holds for bird watching.
When it comes to differences between Locals and Non-locals, as expected, more of the
Locals state that they live in the study areas compared to Non-locals, while more of the Nonlocals own a summer house or visit relatives in the area. Further, the most popular activities
when visiting the area is to go swimming, sunbathing or walking (hiking, jogging). These
activities are more popular for Locals than for Non-locals. The same relationship holds for the
activities fishing and barbecuing.

Table 5. Descriptive statistics for activities and lodging when visiting the study areas
East coast
Locals
Sailing
0.14 (0.35)
Boat less than 10 hp
0.15 (0.36)
Boat more than 10 hp
0.35 (0.48)
Water mobile
0.01 (0.06)
Water skiing
0.03 (0.16)
Kayaking or rowing
0.18 (0.39)
Surfing
0.01 (0.11)
Swimming
0.83 (0.38)
Sun bathing
0.70 (0.46)
Walking
0.69 (0.46)
Bird watching
0.11 (0.32)
Diving
0.03 (0.32)
Barbecuing
0.38 (0.49)
Ice skating or skiing
0.18 (0.38)
Fishing
0.36 (0.48)
Other
0.14 (0.35)
Work
0.08 (0.27)
Visit relatives
0.14 (0.35)
Camping
0.07 (0.26)
Rent a cabin
0.01 (0.09)
Summer house
0.02 (0.15)
Residence
0.40 (0.49)
Visitors as a share of
0.88 (260)
total number of
respondents
(Number of visitors)
Standard deviation is within parenthesis.

West coast

Non-locals

Locals

Non-locals

0.15 (0.36)
0.13 (0.33)
0.18 (0.39)
0.02 (0.12)
0.02 (0.14)
0.14 (0.35)
0.02 (0.12)
0.69 (0.46)
0.59 (0.49)
0.54 (0.50)
0.08 (0.26)
0.04 (0.20)
0.28 (0.45)
0.05 (0.22)
0.27 (0.45)
0.09 (0.29)
0.04 (0.18)
0.27 (0.45)
0.09 (0.29)
0.05 (0.23)
0.11 (0.31)
0.04 (0.18)
0.40 (200)

0.13 (0.342)
0.16 (0.366)
0.16 (0.37)
0.00 (0.00)
0.02 (0.14)
0.13 (0.33)
0.01 (0.12)
0.85 (0.36)
0.76 (0.43)
0.60 (0.49)
0.03 (0.17)
0.11 (0.32)
0.31 (0.46)
0.04 (0.20)
0.32 (0.47)
0.08 (0.27)
0.14 (0.35)
0.29 (0.456)
0.04 (0.193)
0.01 (0.07)
0.04 (0.193)
0.30 (0.459)
0.83 (208)

0.31 (0.46)
0.11 (0.31)
0.15 (0.36)
0.01 (0.10)
0.03 (0.16)
0.07 (0.26)
0.01 (0.10)
0.67 (0.47)
0.56 (0.50)
0.48 (0.50)
0.01 (0.10)
0.12 (0.32)
0.24 (0.43)
0.01 (0.10)
0.14 (0.35)
0.05 (0.23)
0.02 (0.13)
0.53 (0.50)
0.08 (0.27)
0.11 (0.31)
0.12 (0.32)
0.00 (0.00)
0.44 (111)

7

It is not surprising that people go ice-skating or skiing more frequently on the East coast, compared to on the
West coast. This since it is quite rare with winters with a lot of snow and ice on the West coast.
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In Table 6 we present the share of respondents who are in favor of the different proposed
scenarios, i.e., improved water quality, less algae blooms, and less noise and littering, and
would be willing to pay for their implementations. For improved water quality (Table 6.a) it is
striking how similar the results are for the different groups and regions. Independent of group
and region, about 80 percent are willing to make a monetary contribution for improved water
quality, and about 20 percent are not willing.
However, Table 6.b and c show that for the scenarios less algae blooms and less noise
and littering there are differences between the groups in the share of respondents who would
be willing to pay for its implementation, and for less noise and littering, also between the two
study areas. First, Locals are more willing to make a monetary contribution than Non-locals.
Second, respondents on the West coast are more willing to make a monetary contribution for
less noise and littering, compared to the respondents on the East coast.
Relating to the three different scenarios, Table 6 shows that the respondents are most
likely to be willing to make a monetary contribution when it comes to improved water quality
and least likely to pay when it comes to less noise and littering. Further, the differences
between the scenarios are significant. For example, the shares of respondents who are willing
to pay among the Locals on the East coast are 79.8 %, 64.3 % and 43.4 % for improved water
quality, less algae blooms and less noise and littering, respectively.

Table 6. Willing or not willing to pay for the different scenarios depending on region and group, percent
a. Willing or not willing to pay for improved water quality
Group
East coast

Local
Non-local
West coast
Local
Non-local
Number of observations in parenthesis.

Yes (%)

No (%)

Total (%)

79.8 (237)
77.5 (392)
79.7 (200)
77.7 (195)

20.2 (60)
22.5 (114)
20.3 (51)
22.3 (56)

100.0 (297)
100.0 (506)
100.0 (251)
100.0 (251)

Yes (%)

No (%)

Total (%)

64.3 (191)
54.7 (277)

35.7 (106)
45.3 (229)

100.0 (297)
100.0 (506)

No (%)

Total (%)

56.6 (168)
61.7 (312)
47.4 (119)
57.4 (144)

100.0 (297)
100.0 (506)
100.0 (251)
100.0 (251)

b. Willing or not willing to pay for less algae blooms
Group
East coast

Local
Non-local
Number of observations within parenthesis.

c. Willing or not willing to pay for less noise and littering
Group
Yes (%)
East coast

Local
Non-local
West coast
Local
Non-local
Number of observations within parenthesis.

43.4 (129)
38.3 (194)
52.6 (132)
42.6 (107)
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Table 7 presents the share of protest answers for the different scenarios. An answer is
considered to be a protest answer if the respondent revealed that he/she did not want to pay
due to either that he/she thinks that it is wrong that he/she should have to pay or that she/he
thinks that the scenario does not seem to be realistic.

Table 7. Share of protest answers for the different scenarios.
Group

Improved water
quality

East coast

Local
0.06 (17)
Non-local
0.08 (38)
West coast
Local
0.08 (19)
Non-local
0.07 (18)
Number of observations within parenthesis.

Less algae
blooms

Less noise and
littering

0.07 (22)
0.10(52)
-

0.08 (25)
0.12 (59)
0.11 (27)
0.16 (41)

It can be seen in Table 6 and 7 that the respondents are not only less willing to pay for less
noise and littering, compared to other scenarios, but that there is also a tendency for the share
of protest answers to be higher regarding less noise and littering, compared to the other
scenarios, which might indicate that this is a sensitive issue.
In summary, the descriptive statistics presented show many similarities between the
different groups and regions. This is in line with our general hypothesis that the populations in
the two regions and their usages of the respective area are rather similar. Still, the presented
descriptive statistics also reveal significant differences for some variables, such as share of
individuals who received the questionnaire that completed it, and share of respondents who
have experience with different water quality levels. Also, the preferences, in terms of
willingness to make a monetary contribution to a scenario and share of protest answers, are in
general similar between the regions. However, respondents in the West coast region are more
in favor of less noise and littering compared to the respondents on the East coast.

6. WTP estimates
6.1 Mean WTP
The midpoint in each revealed interval in the IOE-question is used as the true WTP value
when estimating the mean WTP (mean WTPMP). That is, an interval’s midpoint is interpreted
as the true WTP value (e.g. Håkansson 2008; Hanley, Kriström, and Shogren 2009). Further,
if a respondent stated that he/she did not want to pay for a scenario, his/her WTP is set to
zero. Protest answers are excluded from the analysis.
18

By using the mid-point in the intervals as the true WTP value when estimating the mean
WTP, information about the valuation uncertainty that the respondents reveal through the IOE
question is not incorporated. Hence, it could be argued that the mean WTPMP value should be
complemented by upper and lower estimates. The mean WTP of the left and right ends of the
intervals revealed by responses to the IOE question, mean WTPL and mean WTPR,
respectively, can be interpreted as lower and upper bounds of the mean WTP, or as a kind of
confidence interval for the mean WTP (Håkansson 2008; Mahieu & Riera 2010).
In Table 8, the mean WTPMP for each of the different groups, for both regions, and for all
scenarios (see Table 1), are presented together with their respective mean WTPL and WTPR
estimates. Also, Table 8 displays mean WTP estimates which are obtained when both
observations with a WTP larger than zero (WTP>0) and observations with zero WTP are
included in the analysis (WTP=0). The reason to why all observations are included in the
analysis is that policy makers are likely to be interested in the general public’s monetary
preferences, rather than only in the preferences for those who have a positive WTP.
Let us first consider the estimates for the lower boundary (mean WTPL) and the upper
boundary (mean WTPR) for the WTP, i.e. the confidence interval for the mean WTP. The
results in Table 8 show that the mean WTP for improved water quality varies between 29 and
162 SEK/month depending on group and region. The corresponding numbers for less algae
blooms and less noise and littering are 27 and122 SEK/month and household, and 24 and 73
SEK/month and household, respectively.
Further, the results in Table 8 show that if the midpoint in a revealed interval is
interpreted as the true WTP, mean WTPMP, the mean WTP for improved water quality, varies
between 61and 108 SEK/month depending on group and region. The corresponding numbers
for less algae blooms and less noise and littering are 54 and 84 SEK/month and household,
and 32 and 50 SEK/month and household, respectively.

Table 8. Mean willingness to pay estimates (SEK/month and household)
a. Mean willingness to pay for improved water quality, WTP =>0

East
coast

Group

mean WTPL

mean WTPMP

mean WTPR

Local*

54.08

107.89

161.70

(45.01-63.14)

(92.52-123.50)

(138.48-184.92)

45.44

92.63

141.85

(37.92-52.96)

(81.46-103.80)

(124.78-158.94)

Nonlocal*
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West
coast

Local

Nonlocal**

34.24

71.13

117.69

(26.52-41.97)

(59.98-82.27)

(97.50-137.87)

28.71

61.08

101.87

(21.35-36.07)

(50.82-71.34)

(82.87-120.95)

b. Mean willingness to pay for less algae blooms, WTP =>0

East
coast

Group

mean WTPL

mean WTPMP

mean WTPR

Local*

45.43

83.50

121.59

(36.37-54.49)

(68.84-98.17))

(100.10-143.07)

27.22

53.63

82.19

(21.10-33.33)

(45.27-62.00)

(69.27-95.10)

Nonlocal*

c. Mean willingness to pay for less noise and littering, WTP =>0
East
coast

Group

mean WTPL

mean WTPMP

mean WTPR

Local*

26.53

49.89

73.25

(19.89-22.19)

(38.52-61.27)

(56.08-90.42)

19.04

39.88

60.72

(14.48-23.612)

(31.57-48.20)

(48.21-73.23)

21.46

43.04

64.23

(14.41-28.51)

(31.99-54.08)

(48.42-80.03)

23.58

32.44

50.61

(9.97-37.17)

(23.51-41.37)

(35.95-65.26)

Nonlocal*
West
coast

Local

Nonlocal**

95 percent confidence interval is presented within brackets
* One “extreme” observation8 is excluded from the analysis.
** Two “extreme” observations are excluded from the analysis.

The results in Table 8 do give us strong indications of differences in monetary preferences
between groups within the same region as well as between groups in the different regions.
However, the results do not clearly reveal whether these differences are statistically
significant or not. Let us examine the differences in monetary preferences, for the different
8

“Extreme” observations refer to values that are far higher than all other stated values in a sample. Since such
values deviate so much, it could be argued that they represent opinions rather than true WTP. However, it is
difficult to justify why the extreme values should be less true than other stated preferences.

20

scenarios in the two regions in conjunction with groups more closely. Table 9 presents the
different mean WTPMP estimates, and the level of significance of a t-test between the different
means.

Table 9 Mean WTP (SEK/month and household) by scenario, region, and group (WTP=>0)

mean
WTP

East
coast

Less algae blooms

Less noise and littering

East coast

West coast

East coast

East coast

Local Nonlocal
108
93

Local

Local

-

Nonlocal

West
coast

Local

Less
algae
blooms
East coast

Improved water
quality

Local

Improved water quality

Nonlocal

71

Nonlocal
61

84

Nonlocal
54

***

***

**

**

***
-

50

Nonlocal
40

43

Nonlocal
32

***

***

***

***

***

-

***

***

***

***

***

-

**

**

***

***

***

***

-

-

***

**

***

***

***

***

***

***

-

-

-

**

-

-

**

-

-

Local
Nonlocal

East
coast

Nonlocal

Local

Local

-

West
coast

Less noise and
littering

Local

Local

West coast

***Statistically significant at 1 per cent level, **statistically significant at 5 percent level, *statistically
significant at 10 per cent level, -Non-significant at 10 per cent level

The results in Table 9 can be interpreted in many different ways. However, the main results in
the table can be summarized in three major findings.
Major finding 1
The groups in the East coast region express relatively high mean WTP values compared to the
groups in the West coast region.
The groups in the East coast region express significantly higher mean WTP values for both
improved water quality and less noise and littering, compared to the groups in the West coast
region. This is despite the fact that the respondents on the East coast are also asked for their
WTP for less algae blooms. Also, in the case of less noise and littering, the respondents in the
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West coast region were most likely to be willing to make any monetary contribution to this
scenario compared to the respondents in the East coast region (See Table 6). Still, the mean
WTP estimates were higher for the East coast than for the West coast.
Furthermore, it can be noted that the Locals group in the East coast region expresses a
higher mean WTP value (108 SEK/month) for improved water quality compared to all the
other groups for the different scenarios in the two regions. In contrast, the Non-locals group in
the West coast area expresses a lower mean WTP value (32 SEK/month) for less noise and
littering compared to all other groups for the different scenarios in the two areas.

Major finding 2
The mean WTP values for improved water quality (and for less algae blooms) are
considerably higher compared to the mean WTP values for less noise and littering.
More specifically, the Locals/Non-locals group in the West coast region expresses a high
mean WTP value for improved water quality compared to the mean WTP value that the
Locals /Non-locals group in the West coast region expresses for less noise and littering. The
same result holds for the East coast region.
Further, the Locals/Non-locals group in the East coast region expresses a relatively low
mean WTP value for less algae blooms compared to the mean WTP value that the Locals
/Non-locals group expresses for improved water quality. In contrast, the Locals/Non-locals
group in the East coast region expresses a relatively high mean WTP value for less frequent
algae blooms compared to the mean WTP value that the Locals /Non-locals group expresses
for less noise and littering. One explanation to the relatively low WTP for less noise and
littering might be that some respondents experience that they have something to lose from an
introduction of a protected area. For example, although the respondents might in general be in
favor of less noise, they might dislike speed restrictions for their own motor boats.

Major finding 3
The Locals group in the East coast region expresses a significantly higher mean WTP for less
algae blooms than the Non-locals group.
That is, for all other comparisons between groups (Locals and Non-locals) for the same
scenario and within the same region, no significant differences in mean WTP values are
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found. Note that, in all cases, the results in Table 8 indicate that the mean WTP value for the
Locals group for a specific scenario and region is higher than the corresponding mean WTP
value for the Non-locals group. However, in the end those differences cannot be shown to be
statistically significant.

6.2 Value transfer validity test
Even though the mean WTP estimates for a scenario in two different areas can be shown to be
statistically different, this does not necessarily mean that a benefit transfer cannot be
recommended between the areas. That is, the mean WTP estimate in one of the areas (study
site) could be used as an approximation for the mean WTP estimate in the other area (policy
site). How large an “acceptable” transfer error could be depends on the policy context. In
some cases a rather large transfer error could probably be acceptable.9
In general, the greater the similarity between the policy site and the study site, the smaller
is the expected error. To test for the validity of a value transfer, the transfer error (TE) is
calculated as the percent difference between the transferred estimate from the study site
(WTPS) and the policy site estimate (WTPP):
TE =

WTPS − WTPP
WTPP

(1)

In Table 10, the TE between different groups, for a given scenario, is presented. For example,
the results in Table 10a show that if the mean WTP value for the Locals group for improved
water quality on the West coast (study site) is transferred to the Locals group for the same
improvement on the East coast (policy site) the transfer error is 34 percent. On the other hand,
if the mean WTP value for the Locals group for improved water quality on the East coast
(study site) is transferred to the Locals group for the same improvement on the West coast
(policy site) the transfer error is 52 percent.

9

For instance, assume that it costs 2.0 million Swedish kronor to establish and maintain a protected area on the
West coast and a valuation study show that a similar project on the East coast is valued to 6.0 million Swedish
kronor. In such a case the transfer error of transferring the estimated value for the new protected area on the East
coast to the new area on the West coast can be very large and still it can be correctly concluded that the benefit
of a new protected area on the West coast is larger than the cost. However, assume instead that the valuation
study on the East coast had come up with a value of 2.2 million Swedish kronor. In such a case, the acceptable
transfer error is low since the risk of drawing the wrong conclusion regarding whether or not the benefits
exceeds the costs of the project, is high.
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Table 10. Transfer error by scenario, region, and group
a. Improved water quality
Study site
East coast
Local

West coast East coast

Policy site

mean WTP

West coast

Non-local

Local

Non-local

108

93

71

61

-

0.14

0.34

0.44

Non-local

0.16

-

0.24

0.34

Local

0.52

0.31

-

0.14

Non-local

0.77

0.52

0.16

-

Local

b. Less frequent algae blooms
Study site
East coast

Non-local

mean WTP
East coast

Policy site

Local
84

54

_

0.36

0.56

_

Local
Non-local

c. Less noise and littering
Study site
East coast

West coast

Local

West coast East coast

Policy site

mean WTP
Local

Non-local
50

_

Local

Non-local

40

43

32

0.20

0.14

0.36

0.08

0.20

Non-local

0.25 _

Local

0.16

0.07 _

Non-local

0.56

0.25

0.26
0.34 _
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Due to the relatively large differences in mean WTP values between the East and West coast
for improved water quality, the transfer errors for this scenario are rather large (from 24 to 77
percent) (Table 10a). However, within a region, the transfer errors are rather small between
the Locals and the Non-locals group (from 14 to 16 percent).
In contrast, the results in Table 10b (less algae blooms) show large transfer errors between the
groups on the East coast, i.e. within the region. If the mean WTP from the Locals group is
transferred to the Non-locals group the transfer error is 56 percent, while the transfer error is
36 percent if the transfer is done in the opposite direction.
For less noise and littering (Table 10c), the transfer errors between the groups within a region
varies between 20 to 34 percent. That is, the errors are larger than for improved water quality,
but smaller than for less algae blooms.
When it comes to transfer errors between the West and East coast, the transfer errors are
smaller for less noise and littering than for improved water quality in all comparisons
between the same groups. For example, a transfer from the Locals group on the West coast to
the Locals group on the East coast for less noise and littering generates a 14 percent transfer
error, while the same transfer for improved water quality generates a 34 percent transfer error.
In summary, the results in Table 10 show that, despite the similarities between the two study
areas, the transfer errors can be large, both within a region and between the regions. Still, the
magnitude of the transfer errors varies between the scenarios.

6.3 WTP functions
In order to investigate which characteristics influence the size of the WTP, two different
approaches are applied for estimating WTP functions for each scenario. The first approach is
to use the mid-point in each revealed interval as the true WTP value and then WTP functions
are obtained by an ordinary least square (OLS) regression.
This analysis does not reflect our uncertainty concerning the nature of the exact values
within each interval. The second approach is based on the idea that any point in a revealed
interval could be the true WTP value.
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When there is no access to exact values, i.e. there only exist data on ranges that contains
these values, so called interval regression can be applied to estimate functions that explain the
driving forces behind the size of these exact values. As shown by Mahieu & Riera (2010)
interval regression is suitable for estimating WTP functions for interval (IOE) data. The
output looks very much like the output from an OLS regression. However, the analysis does
not provide adjusted r-square. Instead other comparable measures of fit can be estimated. The
measure applied in our analysis is the McKelvey-Zavoina pseudo r-square.
More observations normally give more robust models. Hence, when estimating WTP
functions, we chose to fuse the Locals and Non-locals groups on the West coast and the East
coast, respectively. There are potential problems with fusing the groups. First, by fusing the
groups we measure an average effect on the WTP for two groups. However, when analyzing
the two groups separately we did not get suspicious regarding that the effect for some
variables varied significantly between the groups (and hence we have not included interaction
variables in the models). Secondly, fusing the two groups for each region might cause
problems if we want to upscale the results to a whole region. Still, the purpose with these
models is to investigate the driving forces behind WTP, however when estimating total WTP
values these issues have to be taken into account.
In Table 11, 12, and 13 we present the results from estimation of valuation functions on
those who stated a positive WTP for implementing the scenarios improved water quality, less
algae blooms, and less noise and littering, respectively. For each scenario, one valuation
function estimated with OLS regression and one valuation function estimated with interval
regression is presented for the two regions.
When analyzing the data for the fused groups we introduced a dummy for group (Locals
or Non-locals). As presented in Table 9, a simple t-test shows that the null hypothesis that the
mean WTP for improved water quality is the same for the Locals and Non-locals group, on
both the East coast and the West coast, cannot be rejected within a 90 percent confidence
interval. This also holds for less noise and littering. Hence, as expected, the group dummy is
not significant in any WTP model for these scenarios and is therefore excluded from the final
models. A t- test for less algae blooms on the East coast shows that the null hypothesis that
the mean WTP is the same for the groups Locals and Non-locals can be rejected within a 90
percent confidence interval (See Table 9). In this case the group dummy is significant in the
WTP models (see Table 12).
Independent of whether OLS regression or interval regression is applied the size of WTP
for the different scenarios, given that it is positive to start with, is not well explained. One
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explanation is that the results are very sensitive to relatively high WTP values. Also, even
though there is a benefit of using the IOE question, since it captures valuation uncertainty, one
trade-off might be that it gets harder for the researcher to get information about what drives
the willingness to pay (compared to when the respondents are forced to state their willingness
to pay as a point, rather than as an interval).
Independent of region, the results in Table 11 and 12 show that for improved water
quality and less frequent algae blooms, people who do not visit the area of interest more than
15 times per year (low frequency), have a significantly lower WTP on average than others.
This characteristic has a negative sign also for less noise and littering but is not significant
(the variable is not included in the models). This result is expected, since users are often
shown to have a higher WTP than non-users. However, it is worth noticing that other
variables related to number of visits such as visited the area during the last five years (yes/no)
or having access to substitutes within a twenty minutes car drive (yes/no) cannot be shown to
contribute to explaining what drives the WTP. The same holds for the variables being a
resident or owning a cabin in the area (yes/no). What seems to matter is simply whether the
respondents visit the area frequently or not.
The results in Table 11-13 also show that, independent of scenario and region, members
of any environmental NGO have a significantly higher WTP on average than others. Being a
woman has a significant negative influence on the WTP. Having children is another
characteristic that has a negative influence on the WTP, but it is only significant for the
scenario improved water quality (the variable is not included in the other models, see Table
12 and 13).
For the West coast region, having a non-Swedish origin (background) has a significant
negative impact on the WTP. The question is then why this variable is significant on the West
coast and not on the East coast. One plausible explanation is that the size of the WTP depends
on the country of origin, i.e., differences in culture influence the WTP. For example, a large
share of the respondents with a non-Swedish origin in the East coast region has a Finnish
background, compared to the West coast region (See Table 4). Finally, for less noise and
littering, driving a motor boat with more than 10 hp while visiting the area has a significant
negative impact on the WTP. This is independent of region. This result is expected, since this
type of boating would be subject to restrictions in the less noise and littering scenario.
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Table 11 WTP-functions for improved water quality10
a. OLS regression
East coast

West coast

low frequency (yes/no)

-18.35 (11.14)*

-16.23*

NGO (yes/no)

43.41 (14.59)***

17.56 (14.69)

gender (woman=1)

-23.59 (10.79)**

5.03 (8.87)

children (yes/no)

-12.42 (11.80)

-15.74 *

background (yes/no)

-6.83 (12.67)

-33.23 (12.52)***

constant

149.42 (13.58)***

100.97***

NOBS
627
388
standard error of estimate
127.59
83.83
ANOVA
0.00
0.01
Adjusted r-square
0.03
0.03
legend: coefficient/(standard error) *** p<0.01 ** p<0.05 * <0.10

b. Interval regression
East coast

West coast

-17.51 (7.76)**
-6.46 (7.33)
low frequency (yes/no)
30.90 (10.33)***
29.88 (12.22)**
NGO (yes/no)
-17.63
(7.49)**
-4.94 (7.34)
gender (woman=1)
-10.72 (8.17)
-16.59 (7.23)**
children (yes/no)
background (yes/no)
-7.78 (8.70)
-25.89 (10.23)***
Constant
121.56 (9.48)***
81.98 (7.81)***
NOBS
627
388
standard error of estimate
83.43
66.11
log-likelihood
-1129.35
-686.89
chi-squared
27.09
20.31
pro>chi-squared
0.00
0.00
pseudo r-squared
0.05
0.06
legend: coefficient/(standard error) *** p<0.01 ** p<0.05 * <0.10

Table 12 WTP-functions for less algae blooms
a. OLS regression
low frequency (yes/no)

-17.03 (12.82)

NGO (yes/no)

41.59 (14.60)***

gender (woman=1)

-18.47 (11.27)*

local (yes/no)

21.12 (12.47)*

Constant

109.44 (15.31)***

NOBS
standard error of estimate
ANOVA

467
114.50
0.00

10

Often the variable income is included in the WTP function, however, in this study, this variable did not
contribute to explain the WTP.
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Adjusted r-square
0.04
legend: coefficient/(standard error) *** p<0.01 ** p<0.05 * <0.10

b. Interval regression
low frequency (yes/no)
-12.28 (8.88)*
NGO (yes/no)
28.95 (10.27)***
gender (woman=1)
-12.11 (10.27)
local (yes/no)
-9.89 (4.31)**
Constant
115.24 (10.11)***
NOBS
467
standard error of estimate
75.34
log-likelihood
-881.68
chi-squared
25.71
pro>chi-squared
0.00
pseudo r-squared
0.06
legend: coefficient/(standard error) *** p<0.01 ** p<0.05 * <0.10

Table 13 WTP-functions for less noise and littering
a. OLS regression
East coast

West coast

NGO (yes/no)

45.44 (17.73)**

-12.25 (18.54)

gender (woman=1)

-28.97 (13.75)**

-20.85 (12.07)*

background (yes/no)

13.09 (16.39)

-33.12 (16.00)**

boat more than 10 hk (yes/no)

-15.62 (16.64)

-33.19 (17.50)*

Constant

109.80 (12.29)***

93.54 (10.56)***

NOBS
323
236
standard error of estimate
114.97
90.07
ANOVA
0.02
0.04
Adjusted r-square
0.03
0.03
legend: coefficient/(standard error) *** p<0.01 ** p<0.05 * <0.10

b. Interval regression
East coast

West coast

NGO (yes/no)
30.57 (12.14)**
-1.19 (12.67)
gender (woman=1)
-23.20 (9.30)**
-20.84 (8.35)**
background (yes/no)
1.01 (11.18)
-21.93 (10.93)**
boat more than 10 hk (yes/no) -9.62 (11.19)
-19.12 (11.90)*
Constant
89.59 (8.40)***
75.95 (7.36)***
NOBS
323
236
standard error of estimate
74.22
59.32
log-likelihood
-638.12
-460.41
chi-squared
13.60
11.72
pro>chi-squared
0.00
0.01
pseudo r-squared
0.05
0.05
legend: coefficient/(standard error) *** p<0.01 ** p<0.05 * <0.10

29

7. Conclusions and discussion
In this paper we use Contingent Valuation to estimate the value to Swedish households of
three different future scenarios: improved water quality, less algae-blooms and less noise and
littering (See Table 1 for a description of the scenarios). A web-based survey was conducted
in two Swedish study areas, one on the East coast and one on the West coast. To be able to
capture both use and non-use values, we sampled individuals living very close to the water
areas (Locals) as well as individuals living further away (Non-locals).
The monthly mean household WTP between the years 2010 – 2029 ranges from 61 to
108 SEK for improved water quality , from 54 to 84 SEK for less algae blooms (this
scenario was only valid for the East coast), and from 32 to 50 SEK for less noise and
littering. Regarding valuation studies on noise and littering in archipelago areas in Northern
Europe, this is to our knowledge the first WTP estimate that has been presented. Regarding
valuation studies on water quality and algae blooms, other studies have been made, but as
mentioned in the introduction, these are not directly comparable to the estimates in this study
for different reasons.
For all scenarios, the results show differences in WTP between the West coast and the East
coast region. The Locals and Non-locals groups in the East coast region express relatively
high mean WTP values compared to the groups in the West coast region. This could indicate
that the respondents’ experience of different water quality levels affects their stated WTP
(even though it is not significant in the WTP functions) since the water quality on the East
coast is generally lower than on the West coast. The same argument could be applied
regarding the implementation of protected areas that would lead to less noise and littering.
The Locals group in the East coast region has a significantly higher experience with locations
which are considered for protection, compared to the Locals group in the West coast region.
Hence, the familiarity with the site might influence preferences.
The sometimes rather large differences in mean WTP values, both within and between
the regions, are reflected in the transfer errors. That is, despite that the coasts are similar in
terms of use and environmental problems, and the respondents have many similar
characteristics, the transfer errors between the coasts are shown to be large in many cases.
For the improved water quality scenario the transfer errors vary from 24 to 77 percent, while
the corresponding numbers for the less noise and littering scenario are 8 to 56 percent. In all
cases, a transfer from one specific group on one coast, to another specific group on the other
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coast (For example, a transfer from the Locals group in the West coast region, to the Locals
group in the East coast region.), generates a higher transfer error for the improved water
quality scenario than for the less noise and littering scenario.
Concerning differences within a region, the Locals group has a statistically significantly
higher mean WTP for the less algae blooms scenario than the Non-locals group. For other
comparisons between the Locals and Non-locals groups for the same scenario and within the
same region, no significant differences in WTP can be found. Looking at the transfer errors,
as expected, the transfer errors within the same region are largest for the less algae blooms
scenario (from 36 to 56 percent), this while the transfer errors within the same region varies
from 20 to 34 percent for the less noise and littering scenario, and from 14 to 16 percent for
the improved water quality scenario.
In general, the literature on benefit transfer presents transfer errors of between 20 to 40
percent (Navrud 2007). In this perspective our results are rather acceptable. Still, our results
indicate that a point value transfer that concerns water quality or noise and littering between
two marine areas that seems to be very similar, might generate large transfer errors. This in
turn indicates that a point value transfer between two marine areas that are less similar can
generate even bigger transfer errors. In summary, our results point toward, that if not a large
transfer error is acceptable, a point value transfer should not be used even in cases where the
areas seems to be very similar.
Different characteristics that might influence monetary preferences were investigated, but
the size of WTP for the different scenarios is not well explained. People who do not visit the
areas of concern more than 15 times per year have a significantly lower WTP than others.
This result indicates that frequent users have a higher WTP than non-frequent users. Whether
a respondent has visited the area of interest or not is on the other hand not significant in any
model; neither is the access to substitute sites.
Independent of region and scenario, the results show that members of an environmental
organization have a significantly higher WTP than others. This is in line with the results from
many previous valuation studies on environmental goods and services (c.f. Loomis et. al 2000
and Broberg & Brännlund 2008).
Gender seems to influence the WTP since women have a significantly lower WTP in our
models. The conclusions regarding gender effects on WTP in the literature are diverse. For
example, Brown & Taylor (2000) conclude that men have statistically larger stated values
than women. On the other hand, Berrens et. al (1997) found the opposite result. Having
children is another characteristic that has a negative impact on WTP, but the variable is only
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significant in the model for water quality improvement. Again, the conclusions in the
literature are diverse (c.f. Kosenius 2010. Morrison et. al 2002, Dupont 2004). Arguments for
why the presence of children in the household would affect the WTP for environmental goods
in a positive way, is the concern about health and safety issues surrounding environmental
quality and bequest and option use motives. On the other hand, different time constraints
could lower WTP values for individuals with low amount of leisure time, such as women with
children, since it would affect use values (Dupont 2004).
Concerning the West coast survey, respondents with a non-Swedish background have a
significantly lower WTP while the same result was not found on the East coast. A possible
explanation for this might be that the size of WTP depends on the country of origin. A large
share of the respondents with a non-Swedish origin on the East coast stem from Finland
compared to the respondents on the West coast. Thus one might argue that the Swedes and
Finns have similar preferences since they have much in common being neighboring countries.
Regarding the less noise and littering scenario, we find that driving a motor boat with
more than 10 hp within the coastal area has a significant negative impact on WTP and this is
true for both regions.
Since the models give us relatively little information about the determinants of the size of
WTP for the different scenarios, a functional benefit transfer cannot be recommended
between the two coast regions.
Let us now go back to the questions posed in the introduction: “if the decision makers set
up target indicators and policy actions mainly based on ecological and regulative aspects –
can this be linked to socioeconomics by an ordinary valuation study? Do people in general
relate to, understand and value what policy wants to achieve, not as specific sub-indicators,
but as a whole? “
The findings in this paper do not provide a clear yes or no answer to these questions.
First, as explained above, the explanatory power of the models was weak. A next focus of
attention will be to examine whether choice experiment provides better explanatory power to
the WTP for the different scenarios. Second, the process of developing valuation scenarios
which are linked both to policy and ecology has been successful. This is an important first
step, paving the ground for further studies using policy-determined measures. The valuation
scenarios were thoroughly tested on focus groups and the participants seemed to understand
the scenarios and be able to attach a monetary value to them. These results, in themselves, are
promising for future valuation work. As mentioned in the introduction, a holistic valuation
approach like this one has advantages, since the valuation results likely reflect more of the full
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value of policy action when the scenarios are not based on one single indicator. Another
advantage is that the results are directly usable for decision makers, since the scenarios
themselves stem from actual policy.
Third, still, this approach is not necessarily unproblematic. In both regions, there was a
group of people who started to fill in the questionnaire without finishing, Incompletes. This
implies that there might be a trade-off between describing a realistic holistic scenario without
imposing a too complex burden upon respondents which might discourage them from
answering the survey. The results from the follow up study do show that, both those who
completed the survey, Completes, and the Incompletes group, did find the questionnaire to be
complicated. Moreover, this result seemed to be more evident for the Incompletes group.
Also, a higher proportion in the Incompletes group, compared to the Completes group, did
find the questionnaire to be time consuming. These two results could be explanations to why
some respondents did not complete the valuation questionnaire.
However, the results from the follow up study also show that, in general, both the
Completes group and the Incompletes group found it easy to understand the measures and
their effects. In general, they also found the scenarios credible and they think that the results
will be used. These findings provide a good indication of that people do relate to and
understand what policy wants to achieve, not as specific sub-indicators, but as a whole. This
is a promising result for future valuation studies applying a holistic, policy anchored,
approach on the scenarios.

33

References
Atkins, J. P. & Burdon, D. (2006). An initial economic evaluation of water quality
improvements in the Randers Fjord, Denmark, Marina Pollution Bulletin. 53 (1-4), pp. 195204.
Berrens, R. P, Bohara, A. K & Kerkvliet, J. (1997) A randomized response approach to
dichotomous choice contingent valuation, American journal of agricultural economics. 79 (1),
pp. 252-266.
Broberg, T. & Brännlund, R. (2008) On the value of preserving the four large predators in
Sweden: a regional stratified contingent valuation analysis, Journal of Environmental
Management. 88, pp. 1066–1077.
Brown, K. M & Taylor, L. O. (2000) Do as you say, say as you do: evidence on gender
differences in actual and stated contributions to public goods. Journal of economic behavior&
organization. 43 (1) pp. 127-139.
Cameron, T. & Hupport, D. (1989) OLS versus ML estimation of non-market resource values
with payment card interval data, Journal of Environmental and Economic Management. 17,
pp. 230–246.
Dennis J.M. (2001) Are internet panels creating professional respondents? A study of panel
effects, Marketing Research. 13 (2), pp. 34-38.
Denscombe M. (2006) Web-based questionnaires and the mode effect, an evaluation based on
completion rates and data contents of near-identical questionnaires delivered in different
modes, Social Science Computer Review. 24 (2), pp. 246-254.
Deutskens E., (2006) An assessment of equivalence between online and mail surveys in
service research, Journal of Service Research. 8 (4), pp. 346-355.
Dupont, D P. (2004) Do children matter? An examination of gender differences in
environmental valuation. Ecological Economics, pp. 273-286.

34

European Commission (2000) Directive 2000/60/EC of the European Parliament and of the
Council establishing a framework for the Community action in the field of water policy.
European Commission (2006) Directive 2006/7/EC of the European parliament and of the
council of 15 February 2006 concerning the management of bathing water quality and
repealing Directive 76/160/EEC.
European Commission (2010). Introduction to the new EU water framework directive.
Webpage: http://ec.europa.eu/environment/water/water-framework/info/intro_en.htm. (201003-24).
Eggert, H. & Olsson, B. (2009) Valuing multi-attribute marine water quality, Marine Policy.
33, pp. 201-206.
Elmgren, R. & Larsson, U. (2001) Eutrophication in the Baltic Sea area: integrated coastal
management issues. In: von Bodungen, B. & R.K. Turner, Eds. Science and Integrated
Coastal Management. Berlin: Dahlem University Press. pp. 15-35.
Frykblom P. (1998) Halved emissions of nutrients, what are the benefits? – A contingent
valuation survey applied to Laholm bay. In: Questions in the contingent valuation method –
five essays, doctoral thesis, Agraria 100, Department of Economics, Swedish University of
Agricultural Sciences (SLU), Uppsala, Sweden.
Hanemann, M., Kriström, B. & Chuan-Zhong, L. (1996) non-valuation under preference
uncertainty: econometric models and estimation, CUDARE Working Paper Series, 794,
Department of Agricultural and Resource Economics and Policy, University of California at
Berkeley.
Hanley, N., Bell, D. & Alvarez-Farizo, B. (2003) Valuing the benefits of coastal water quality
improvements using contingent and real behaviour, Environmental and Resource Economics.
24 (3), pp. 273-285.

35

Hanley, N., Colombo, S., Tinch, D., Black, A. & Aftab, A. (2006) Estimating the benefits of
water quality improvements under the Water Framework Directive: are benefits transferable?,
European Review of Agricultural Economics. 33 (3) , pp. 391-413.
Hanley, N., Kriström, B. & Shogren, J. (2009) Coherent arbitrariness: On value uncertainty
for environmental goods, Land Economics 85(1), pp. 41-50.
Harlén, A. & Zackrisson, A-C. (2001) Ekonomisk analys av algskörd och användning av
fintrådiga alger, Länsstyrelsen Västra Götaland rapport 2001:42, Göteborg.
Håkansson, C. (2008) A new valuation question: Analysis of and insights from
interval open-ended data in contingent valuation, Environmental and Resource Economics.
39, pp. 175–188.
Kautsky, N., Kautsky, H., Kautsky, U. & Waern, M. (1986) Decreased depth penetration of
Fucus vesiculosus (L.) since 198´s indicates eutrophication of the Baltic Sea, Marine Ecology.
28, pp. 1-8.
Kosenius, A. K. (2010) Heterogeneous preferences for water quality attributes: The case of
eutrophication of the Gulf of Finland, Baltic Sea, Ecological Economics. 69(3), pp. 528-538.
Lindhjem H. & Navrud S. (2008) Internet CV surveys – a cheap, fast way to get large
samples of biased values?, MPRA Paper 11469, University Library of Munich, Germany.
Loomis, J., Kent, P., Strange, L., Fausch, K. & Covich, A. (2000) Measuring the total
economic value of restoring ecosystem services in an impaired river basin: Results from a
contingent valuation survey, Ecological Economics. 33, pp. 103-117.
Magnussen K. (1992) Valuation of reduced water pollution using the Contingent Valuation
method – testing for mental accounts and amenity misspecification. In Navrud S., (ed) Pricing
the European Environment. Scandinavian University Press, Oxford University Press (Oslo,
New York)

36

Mahieu, P. & P. Riera (2010) Estimating the valuation function with interval
open-ended data: A parametric approach, University of Rouen.
Morrison, M., Bennett, J., Blamey. R. & Louviere, J. (2002) Choice modeling and tests of
benefit transfer, American journal of agricultural economics. 84 (1), pp. 161-170.

Navrud, S. (2007) Practical tools for benefit transfer in Denmark – guidelines and examples.
Report to the Danish Environmental Protection Agency, Copenhagen.
Olsen, S.B. (2009) Choosing between internet and mail survey modes for choice experiment
surveys considering non-market goods, Environmental and Resource Economics. 44 (4), pp.
591-610.
Pihl, L., Magnusson, G., Isaksson, I. & Wallentinus, I. (1996) Distribution and growth
dynamics of ephemeral macroalgae in shallow bays on the Swedish west coast, Journal of Sea
Research. 35, pp. 169-180.
Ready, R.C., Whitehead, J. C. & Blomquist, G. C. (1995) Contingent valuation when
respondents are ambivalent, Journal of Environmental Economics and Management. 29(2), pp
181-196.
Regeringskansliet (2000) The Swedish Environmental Objectives – interim targets and action
strategies. Gov. Bill 2000/01:130.
Sandstrom M. (1996). Recreational benefits from improved water quality: A random utility
model of Swedish seaside recreation. Working paper series in economics and finance,
Working paper No. 121, August 1996, Stockholm School of economics, Sweden.
Sundbäck, K., Carlsson, L., Nilsson, C., Jönsson,B., Wulff, A. & Odmark, S. (1996)
Response of benthic microbial mats to drifting green algal mats, Aquatic Micro Ecology. 10,
pp. 195-208.

37

Soutukorva, Å. (2001) A random utility model of recreation in the Stockholm archipelago.
Beijer International Institute of Ecological Economics, Discussion paper 135. The Royal
Swedish Academy of Sciences, Stockholm.
Swedish EPA (2007). Status, potential och kvalitetskrav för sjöar, vattendrag, kustvatten och
vatten i övergångszon. En handbok om hur kvalitetskrav i ytvattenförekomster kan bestämmas
och följas upp. Naturvårdsverket handbok 2007:4, Utgåva 1.
Swedish EPA (2009) The Economic value of ecosystem services provided by the Baltic Sea
and Skagerrak – Existing information and gaps of knowledge. SEPA Report 5874.
Stockholm, Sweden.
Söderqvist T., Scharin H. (2000) The regional willingness to pay for a reduced eutrophication
in the Stockholm archipelago. Discussion paper No. 128, Beijer International Institute of
Ecological Economics, The Royal Swedish Academy of Sciences, Stockholm.
Wallentinus, I . (1984) Comparison of nutrient uptake rates for Baltic macro algae with
different thallus morphologies, Marine Biology. 80, pp. 215-225.
Vossler, C. A. & Michael, M. (2006) Induced-value tests of contingent valuation elicitation
mechanisms, Environmental

38

Appendix I. The study areas

East coast study area

West coast study area
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Appendix II. The English translation of the survey versions
The English translation of the survey version for the east coast
An improved coast- and archipelago environment – what does it mean to you?
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Hello! You have, together with approximately 1500 other inhabitants of the southern part of
the county of Stockholm and the eastern parts of the county of Södermanland, been chosen to
get this survey. The survey is, among other things, about what it means to you to have a coastand archipelago environment that is cleaner with less noise.
The survey is aimed at the water areas between Södertälje and Landsort. Even if you don’t
usually visit these areas, it is important that we get your answers to the questions in the
survey.
The survey is part of a research project lead by the Swedish University of Agricultural
Sciences and financed by the Environmental Protection Agency. You can read more about the
research project on the following webpage: http://plusminus.slu.se. Here, the results of the
survey will be published. The results will also be spread to e.g. authorities and decisionmakers.
Please observe!
Many of the questions in the survey are about the water areas between Södertälje and
Landsort, see map. But the survey is also for you who don’t know or don’t usually visit these
areas – your answers are of equal importance for us!
If any of the questions is hard to answer exactly, try to answer with an approximation. With
“the area” we mean the water areas between Södertälje and Landsort and its beaches. When
you answer the questions regarding your visits to the area, please have the last 5 years in
mind.

1. Do you sometimes visit the area? (yes/no)
2. How many of the days in a year do you usually visit the area, at least for a while? Answer
with an interval, days per year. Approximately____to_____days
3. Did you visit the area during your childhood?
-

Yes, more frequently than nowadays
Yes, about as often as nowadays
Yes, but less frequently than nowadays
No

4. What parts of the area do you usually visit? Mark on the MAP which water areas and/or
beaches you visit by making one or several clicks at these places.
If you chose the wrong part of the area by accident and want to restart the question, click here.
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5. What do you do when you visit the area? Choose one or several alternatives.
Work/Be in the residence where I live permanently/Be in an own holiday cottage/Visit
relatives or friends/Be in a rented cottage/visit a camping (in e.g. caravan or tent)/Sail/Use
motor boat with an engine effect of less than 10hp/Use motor boat with an engine effect of
10hp or more/Use jet-ski/Water-ski/Row or paddle/Windsurf or surf/Bathe/Sunbathe/Walk,
hike or jog/Watch birds/Dive or snorkel/Barbecue/Ice-skate or ski/Go fishing/Other activity,
state which:___________
Questions 6-9 were only showed to respondents who stated that they usually fish in the area
6. What equipment do you use when fishing in the area? (Choose one or two alternatives)
-

Hand-held equipment (e.g. fishing rod, hand-line)
Other equipment than hand-held (e.g. net, cage, hoop net)

7. What type of fishing do you consider yourself to mainly practice?
-

Leisure fishing
Commercial fishing

8. What type of leisure fishing do you consider yourself to mainly practice?
-

Recreational fishing
Sport fishing
Fishing to fulfill the needs of your household

9. For how many of the days in a year do you usually go fishing in the area, at least during a
while? Answer with an interval, days per year. Approximately____to_____days
10. Are there any other water areas in the vicinity (less than approximately 20 minutes further
off by car) except the waters between Södertälje and Landsort that you visit or could equally
well visit?
-

No
Yes, 1-2 areas
Yes, 3-5 areas
Yes, more than 5 areas

THE COASTAL ENVIRONMENT TODAY
Read on the following pages about the present situation in the coastal environment regarding:
-

Turbid water
Algae blooms
Noise and littering

After each description follows a question to be answered.
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FACTS ABOUT SIGHT DEPTH
The sight depth is measured during the summer. A white disc is lowered into the water, and the depth at
which it is no longer visible is registered. The perceived sight depth when bathing etc. can though differ from
this result.

Turbid water:
Turbid water implies that the sight depth is low. In turbid water, the living conditions for the
bladder wrack decrease. Large stands of bladder wrack are thus a sign of good water quality.
Turbid water is caused by large effluents of the nutrients Nitrogen and Phosphorus.
The water quality can be divided into five classes, depending on, among other things, the
sight depth and the amount of bladder wrack.
Below, you see examples of what the water looks like at different status classes. In the boxes
below each picture, the requirements for each status class are described more thoroughly. You
will need this info later on in order to proceed with the survey. The water quality status
classes are called very low, low, moderate, good and very good.
VERY LOW:
Sight depth max 2 meters. Bladder wrack does not exist at all, or very rarely. On the other
hand, fine-threaded green algae are common.
LOW:
Sight depth 2-4 meters. Bladder wrack might exist on very shallow water, very sparsely, or
not at all. Fine-threaded green algae are common.
MODERATE:
Sight depth 4-6 meters. Sparse bladder wrack stands from a depth of 0,5 to 2-3 meters.
Different fine-threaded algae grow on the bladder wrack. From the surface to a few meters
down, green algae are dominant.
GOOD:
Sight depth 6-8 meters. Bladder wrack forms dense populations from a depth of 0,5 to 2-3
meters. Some brown algae grow on the bladder wrack.
VERY GOOD:
Sight depth more than 8 meters. Bladder wrack forms very dense populations from a depth of
0,5 to 3-4 meters.
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The present water quality between Södertälje and Landsort:
On the map, the present water quality is shown in different parts of the area. “Mycket låg
vattenkvalitet” = very low (red color), “Låg vattenkvalitet” = low (orange color) and “Måttlig
vattenkvalitet” = moderate (yellow color), respectively.
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11. Have you experienced turbid water in the coastal environment? Choose one or several
alternatives:
-

Yes, in the waters between Landsort and Södertälje
Yes, somewhere else along the Swedish coast
Yes, along some other coast than the Swedish
No

Algae blooms
High concentrations of nutrients lead to blooms of blue-green algae (also called cyan
bacterial). Some algae-blooms emerge in the archipelago and other in the open sea. The winds
can make them drift to the beaches. Algae blooms are unpleasant when bathing, and can also
cause nuisances such as itches. Some algae blooms cause toxins which are harmful to fish and
other aquatic animals. They can also be harmful to pets.
The present situation in the waters between Södertälje and Landsort: Each summer, there is a
high risk for ONE large scale algae bloom. Whether or not an algae bloom is striking the area
47

between Södertälje and Landsort depends on many factors which are unpredictable. Among
other things, the temperature and the winds affect this. Picture: Algae bloom at Rangstabadet,
Sorunda.
12. Have you experienced algae blooms in the coastal environment?
Choose one or several alternatives.
-

Yes, in the waters between Landsort and Södertälje
Yes, somewhere else along the Swedish coast
Yes, along some other coast than the Swedish
No

Noise and littering
Some people experience that for example motor boats cause a lot of noise in the coastal
environment and that people litter too much in the water and on the beaches.
The present situation between Södertälje and Landsort: The authorities have not taken any
specific actions to reduce noise and littering in these water areas.
13. Have you, experienced noise and littering in the coastal environment? Choose one or
several alternatives.
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-

Yes, in the waters between Landsort and Södertälje
Yes, somewhere else along the Swedish coast
Yes, along some other coast than the Swedish
No

Your attitude to the coastal environment
14. How important do you think the coastal- and marine environment is, in comparison to
other societal issues such as healthcare, childcare, education and the job market?
-

Much more important
More important
As important
Less important
Much less important
Don’t know

15. Do you follow what is being reported about the environmental situation in the Swedish
coastal and marine areas? Choose one or two answers
-

Yes, through membership of an environmental organization
Yes, through other means, namely _____________
No

16. Rank the following environmental improvements in the waters between Södertälje and
Landsort by their relative importance to you. Write 1 in front of the improvement that is the
most important to you, 2 in front of the second most important, and so on.
__ Greater sight depth and thereby more bladder wrack
__ Fewer algae blooms
__ Less noise
__ Less littering
__ Larger fish populations
__ Preserved beach protection
__ Other, namely _______
__ Other, namely _______
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WHAT IS YOUR POSITION TOWARDS ACTIONS FOR A BETTER
ENVIRONMENT?
With help of different actions it is possible to improve the coastal environment in the waters
between Södertälje and Landsort. Bellow two possible actions are presented that we want you
to consider: (1) decrease the emissions of nutrients and (2) implementing protected areas.
Later we will ask you to reveal whether you think it is worth to pay for the outcomes of these
actions or not.
Action 1: Decrease emissions of nutrients
The problems with low water clarity and algae blooms can decrease if emissions of nutrients
decrease. The waters between Södertälje and Landsort is very affected by emissions from for
example the sewage treatment plant in Himmelfjärden, which is a big sewage plant that takes
care of sewage from approximately 250 000 people.
Assume that in 2010, with the help of for example new technology, will be possible to
decrease the emissions of nutrients from the sewage plant in Himmelfjärden as well as from
other sewage plants the affects the water between Södertälje and Landsort.
For the water quality the action can given one of the following RESULT:
•
•
•

Like today: No change from current water quality condition.
Better water quality: A water quality improvement with one class in every part of the
area.
Much better water quality: A water quality improvement with two classes in every part
of the area.

50

51

What will happen if actions are taken for improving the water quality?
On the map, ones more, we present the current water quality in different parts of the area
(“Mycket låg vattenkvalitet” = very low, “Låg vattenkvalitet” = low, and “Måttlig
vattenkvalitet” = moderate, respectively) and what will happen if the actions to improve the
water quality with one and two classes, respectively, are undertaken.
Current water quality in different parts of the area:
VERY LOW
Sight depth, maximum 2 meters. Bladder wracks do not exist or only to a very limited extent.
In contrast, filamentous macroalgae are common.
LOW
Sight depth, approximately between 2 to 4 meters. Bladder wracks can exist in very shallow
waters, but grow sparse. Filamentous macroalgae are common.
MODERATE
Sight depth, approximately between 4 to 6 meters. Sparse stands of bladder wracks on 0.5 to
2-3 meters depth. The bladder wracks have overgrowth with filamentous macroalgae and
from the surface to a couple of meters depth green algae dominates.
If actions are taken to improve the water quality with one class:
LOW
Sight depth, approximately between 2 to 4 meters. Bladder wracks can exist in very shallow
waters, but grow sparse. Filamentous macroalgae are common.
MODERATE
Sight depth, approximately between 4 to 6 meters. Sparse stands of bladder wracks from 0.5
to 2-3 meters depth. The bladder wracks have overgrowth with filamentous macroalgae and
from the surface to a couple of meters depth green algae dominates.
GOOD
Sight depth, approximately between 6 to 8 meters. Bladder wracks forms belts from 0.5 to 2-3
meters depth. The bladder wracks have owergrowht with brown algae.
If actions are taken to improve the water quality with two classes:
MODERATE
Sight depth, approximately between 4 to 6 meters. Sparse stands of bladder wracks from 0.5
to 2-3 meters depth. The bladder wracks have overgrowth with filamentous macroalgae and
from the surface to a couple of meters depth green algae dominates.
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GOOD
Sight depth, approximately between 6 to 8 meters. Bladder wracks forms belts from 0.5 to 2-3
meters depth. The bladder wracks have owergrowht with brown algae.
VERY GOOD
Sight dept, larger than 8 meters. Bladder wracks form thick belts from 0.5 to 3-4 meters
depth.
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Action 1, Decrease emissions of nutrients
Regarding algae blooms we can expect the action to have one of the following effects:
•
•
•

Like today: No change from current situation, i.e. high risk for one large scale algae
bloom every Summer.
Every third Summer: High risk for one large scale algae bloom every third Summer.
Every tenth Summer: High risk for one large scale algae bloom every tenth Summer.

Facts about sight depth and algae blooms: Blue green algae/cyan bacteria have the ability to
some extent to compensate for reductions in emissions of nutrients by using the nitrogen in
the atmosphere. Because of this, it is not certaion that we can achieve improved sight depth
and less algae blooms at the same time.
Also assume the following:
•
•
•

The actions will start to get an effect after 1-3 years.
The results of the actions will mainly be in the waters between Södertälje and
Landsort. The effects of the actions in other marine areas will be very small.
If no actions are undertaken the situation will remain as today.

Action 2, Introduction of protected areas
In a protected area the visiters are encouraged to:
a.
b.
c.
d.
e.
f.
g.
h.

Keep low speed, maximum 5 knots.
Use the engine as little as possible and avoid leaving the engine running.
Not drive jolly boats or rubber boats with outboard engine (if not necessary).
Avoid to drive jet-skiis or to do other noisy water activities.
Not play loud music.
Not cause swells for anchored boats or for people that are swimming.
Not litter.
Not discharge sewage into the water.

In connection to that the protected areas are established, collection points for recycling
will be set out. Also, possibilities to take care of sewage will be arranged.
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Assume that in 2010 it is possible to introduce three protected areas in the waters between
Södertälje and Landsort at the locations marked on the MAP.
Three protected areas are introduced (marked in red).
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Regarding noise and littering one of the following situations can take place:
•
•

Like today: The protected areas will not be introduced and there will therefore not be
less noise and littering in the area. The situation will basically be the same as today.
Less noise and littering: The protected areas will be introduced and hence there will be
less noise and littering in the area. The protected areas will be working according to
plan after 1-3 years

17. What is your position towards introducing the three protected areas as presented on the
map?
-

Very positive
Positive
Do not know/have not yet decided
Negative
Very negative

Financing of decresed emissions and protected areas (action 1 and 2)
Assume that the actions will be financed by the inhabitants in Stockholm county and
Södermanland county during the years 2010-2029. The money will be collected through a fee
to a public fund. The money will be earmarked for these actions. The actions will be carried
out if the benefits of doing so can be estimated to be larger than the costs.
How would you choose between different alternatives?
Above we presented how the actions can give different results in the waters between
Södertälje and Landsort. On the following six pages you will be asked to choose between
three different alternatives (A, B and C). Alternative A is always equal to the current
situation, that is, no fee and no actions. Alternative B and C consists of different results of the
actions and a fee that your household would have to pay every month between 2010 and 2029.
-

-

-

You should imagine that you have the possibility to choose between these alternative.
Mark the alternative that you would choose.
You should make the six chooses independently of each other. For example, when you
make choice number 2, you should not compare it with choice number 1.
When you make your choices, assume that nothing else changes, besides the changes
that are presented in the alternatives. That is, do only consider the changes that are
presented to you.
We have used a special method for varying the size of the fee and the results in the
alternatives. Sometimes the size of the fee may vary in a way that you consider to be
unrealistic. Even if this is the case, we ask you to choose alternative based on the fees
presented in the alternatives. In this manner you help us to understand what you value
and what you find important.
Experience from earlier studies show that people sometimes tend to answer one thing,
but in reality they would act differently. For example, some people might state that
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they are willing to pay a lower amount than they are actually willing to pay, for
example 0 SEK. We believe that one reason for this behavior is that some people
might think that they have the right to good water quality. Other people might state
that they are willing to pay a higher amount than they are actually willing to pay. We
do not want you to think in this manner when you answer our questions. We want you
to reveal your true willingness to pay. There are probably other reasons to why some
people do not reveal their true willingness to pay. If you have any thoughts regarding
this issue, please, write them in the end of the questionnaire.
The respondents were presented six choice questions each. An example of such a
question follows below
18. Which of the alternatives below would you choose? If you want to see the pictures of the
different water qualities again klick Here.
Alternative 1A
Like today
Water quality
Like today
Algae blooms
Noise and littering Like today
0 SEK/month
Cost
-

Alternative 1B
Like today
Every 10th summer
Like today
20 SEK/month

Alternative 1C
1 class improvement
Like today
Less noise and littering
100 SEK/month

I would choose alternative 1A
I would choose alternative 1B
I would choose alternative 1C

Four scenarios
In the following you will be presented four different scenarios for environmental
improvements in the area. After each scenario you will be asked to answer two
questions.
Scenario 1
2 classes improvement
Water quality
Like today
Algae blooms
Noise and littering Like today
24. If scenario 1 would become real, would if affect your frequency of visits to the area
compared to your answer to question 1: “About 25-45 days per year”?
-

Yes, I would visit the area more often.
Yes, I would visit the area more seldom.
No, it would not affect my number of visits.
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25. How many more days, compared to your previous answer (about 25-30 days per year)
would you visit the area if scenario 1 became real? Answer with an interval, number of more
days per year. Approximately____to_____days
26. Would you be willing to pay for measures that will lead to scenario 1? (Yes/no)
27. How much would you be willing to pay for measures that will lead to scenario 1? We
know from previous surveys that many are unsure about their willingness to pay, but please
try to respond as well as you can (answer with an interval). SEK per month to be payed by
my household during the years 2010-2029 that will lead to scenario 1. Between____and____
Scenario 2
Like today
Water quality
Every 10th summer
Algae blooms
Noise and littering Like today
28. If scenario 2 would become real, would if affect your frequency of visits to the area
compared to your answer to question 1? “About 25-45 days per year”.
-

Yes, I would visit the area more often.
Yes, I would visit the area more seldom.
No, it would not affect my number of visits.

29. How many more days, compared to your previous answer (about 25-30 days per year)
would you visit the area if scenario 2 became real? Answer with an interval, number of more
days per year. Approximately____to_____days
30. Would you be willing to pay for measures that will lead to scenario 2? (Yes/no)
31. How much would you be willing to pay for measures that will lead to scenario 2? We
know from previous surveys that many are unsure about their willingness to pay, but please
try to respond as well as you can (answer with an interval). SEK per month to be payed by
my household during the years 2010-2029 that will lead to scenario 2. Between____and____
Scenario 3
Like today
Water quality
Like today
Algae blooms
Noise and littering Less noise and littering
32. If scenario 3 would become real, would if affect your frequency of visits to the area
compared to your answer to question 1? “About 25-45 days per year”.
-

Yes, I would visit the area more often.
Yes, I would visit the area more seldom.
No, it would not affect my number of visits.
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33. How many more days, compared to your previous answer (about 25-30 days per year)
would you visit the area if scenario 3 became real? Answer with an interval, number of more
days per year. Approximately____to_____days
34. Would you be willing to pay for measures that will lead to scenario 3? (Yes/no)
35. How much would you be willing to pay for measures that will lead to scenario 3? We
know from previous surveys that many are unsure about their willingness to pay, but please
try to respond as well as you can (answer with an interval). SEK per month to be payed by
my household during the years 2010-2029 that will lead to scenario 3. Between____and____
Scenario 4
2 classes improvement
Water quality
Every 10th summer
Algae blooms
Noise and littering Less noise and littering
36. If scenario 4 would become real, would if affect your frequency of visits to the area
compared to your answer to question 1? “About 25-45 days per year”.
-

Yes, I would visit the area more often.
Yes, I would visit the area more seldom.
No, it would not affect my number of visits.

37. How many more days, compared to your previous answer (about 25-30 days per year)
would you visit the area if scenario 4 became real? Answer with an interval, number of more
days per year. Approximately____to_____days
38. Would you be willing to pay for measures that will lead to scenario 4? (Yes/no)
39. How much would you be willing to pay for measures that will lead to scenario 4? We
know from previous surveys that many are unsure about their willingness to pay, but please
try to respond as well as you can (answer with an interval). SEK per month to be payed by
my household during the years 2010-2029 that will lead to scenario 4. Between____and____
40. Refer to your previous responses in the survey. Were you willing or not willing to pay for
reduced pollution and/or the implementation of protected areas?
-

I was always willing to pay.
I was never willing to pay.
I was willing to pay in some cases but not in other cases.

41. Why were you willing to pay for these measures? Mark the responses that suites you the
best.
-

My own nature- and recreation experiences in the water areas.
Other people, now living, can enjoy the water areas.
For the sake of the coastal environment.
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-

Future generations can be able to enjoy the water areas.
The coastal environment is a supplier of food.
Other motives, namely____

42. Why were you not willing to pay for these measures? Mark the responses that suites you
the best.
-

There is no need for protected areas
The current water quality level is acceptable
The current situation regarding algal blooms is acceptable
It is wrong that I should have to pay
The measures do not seem believable
The costs should be covered by existing taxes
I cannot afford to pay
The water areas of the study are of no interest to me
I have received too little information
Other motives, namely___

Concluding general questions
43. State your gender
-

Female
Male

44. What year were you born?
45. In what country were you born?
-

Sweden
Another country, namely___

46. In what country was your mother born?
-

Sweden
Another country, namely___

47. In what country was your father born?
-

Sweden
Another country, namely___

48. Where do you live today?
-

In the countryside or in a district with less than 200 residents
In a district with 200-10000 inhabitants
In a district with 10001-50000 inhabitants
In a district with 50001-180000 inhabitants
In the municipality of Stockholm
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49. How many people live in your household?
-

Number of children 0-12 years old___
Number of adolescents 13-17 years old___
Number of adults, 18 years or older (don’t forget to include yourself!)___

50. What is your highest level of education?
-

Compulsory school
Vocational training
High school
University

51. Approximately what is your household’s total income per month after taxes? Include all
sources of income including child benefits, unemployment benefits, study allowances,
pensions etc. Write the amount or mark a box. N.B if the household consists of more than one
adult. Be sure to specify the household’s total income and not just your own. Write the
amount or chose one of the pre-specified answers.
-

Write___
Less than SEK 10000.
10 000 – 19 999 SEK
20 000 – 29 999 SEK
30 000 – 39 999 SEK
40 000 – 49 999 SEK
50 000 – 59 999 SEK
60 000 – 69 999 SEK
70 000 – 79 999 SEK
80 000 SEK or more

52. If you have any comments or suggestions, please write them here.

61

The English translation of the survey version for the west coast
An improved coast- and archipelago environment – what does it mean to you?
Hello! You have, together with approximately 500 other inhabitants of the county of Västra
Götaland been chosen to get this survey. The survey is, among other things, about what it
means to you to have a coast- and archipelago environment that is cleaner with less noise.
The survey is aimed at the water areas inside of Orust and Tjörn. Even if you don’t usually
visit these areas, it is important that we get your answers to the questions in the survey.
The survey is a part of a research project lead by the Swedish University of Agricultural
Sciences and financed by the Environmental Protection Agency. You can read more about the
research project on the following webpage: http://plusminus.slu.se. Here, the results of the
survey will be published. The results will also be spread to e.g. authorities and decisionmakers.
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An improved coast- and archipelago environment – what does it mean to you?
Please observe!
Many of the questions in the survey are about the water areas inside of Orust and Tjörnt, see
map. But the survey is also for you who don’t know or don’t usually visit these areas – your
answers are of equal importance for us!
If any of the questions is hard to answer exactly, try to answer with an approximation.
•
•

With “the area” we mean the water areas inside of Orust and Tjörn and its beaches.
When you answer the questions regarding your visits the area, please have the last 5
years in mind.

1. Do you sometimes visit the area? (yes/no)
2. How many of the days in a year do you usually visit the area, at least for a while? Answer
with an interval, days per year. Approximately____to_____days
3. Did you visit the area during your childhood?
-

Yes, more frequently than nowadays
Yes, about as often as nowadays
Yes, but less frequently than nowadays
No

4. What parts of the area do you usually visit? Mark on the MAP which water areas and/or
beaches you visit by making one or several clicks at these places.
If you chose the wrong part of the area by accident and want to restart the question, click here.
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The number of scenarios (the less algal blooms scenario was not included) and the water
quality scenario was described differently.

5. What do you do when you visit the area? Choose one or several alternatives.
(Work/Be in the residence where I live permanently/Be in an own holiday cottage/Visit
relatives or friends/Be in a rented cottage/visit a camping (in e.g. caravan or tent)/Sail/Use
motor boat with an engine effect of less than 10hp/Use motor boat with an engine effect of
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10hp or more/Use jet-ski/Water-ski/Row or paddle/Windsurf or surf/Bathe/Sunbathe/Walk,
hike or jog/Watch birds/Dive or snorkel/Barbecue/Ice-skate or ski/Go fishing/Other activity,
state which:___________
Questions 6-9 were only showed to respondents who stated that they usually fish in the area
6. What equipment do you use when fishing in the area? Choose one or two alternatives
-

Hand-held equipment (e.g. fishing rod, hand-line)
Other equipment than hand-held (e.g. net, cage, hoop net)

7. What type of fishing do you consider yourself to mainly practice?
-

Leisure fishing
Commercial fishing

8. What type of leisure fishing do you consider yourself to mainly practice?
-

Recreational fishing
Sport fishing
Fishing to fulfill the needs of your household

9. For how many of the days in a year do you usually go fishing in the area, at least during a
while? Answer with an interval, days per year. Approximately____to_____days
10. Are there any other water areas in the vicinity (less than approximately 20 minutes further
off by car) except the waters inside Orust and Tjörn that you visit or could equally well visit?
-

No
Yes, 1-2 areas
Yes, 3-5 areas
Yes, more than 5 areas

THE COASTAL ENVIRONMENT TODAY
Read on the following pages about the present situation in the coastal environment regarding:
-

Reduced fish populations
Turbid water and algae mats
Noise and littering

After each description follows a question to be answered.
Reduced fish populations
The present situation for the waters inside of Orust and Tjörn: Populations of popular species
such as plaice and cod have diminished during the last decades, among other things as an
effect of general environmental pressures and overfishing.
11. Have you experienced reduced fish populations? Choose one or several alternatives:
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-

Yes, in the waters inside of Orust and Tjörn
Yes, somewhere else along the Swedish coast
Yes, along some other coast than the Swedish
No

Turbid water and algae mats
Turbid water means that the sight depth is low. In combination with turbid water, algae mats
may be common on sea beds and along the beaches, which among other things affects the
possibility to fish and bathe. Picture: Algae mats in shallow bays.
Algae mats are caused by fine-threaded algae which grow on the bottom of shallow bays. The
presence of fine-threaded algae is favored by human’s effluents of nutrients, and therefore the
algae mats become more common and more abundant when there are much effluents.
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Turbid water and algae mats are caused by large effluents of the nutrients Nitrogen and
Phosphorus. In more turbid water, bladder wrack and eelgrass has worse living conditions.
Large stands of bladder wrack and eelgrass are thus signs of good water quality.
The water quality can be divided into five classes, depending on, among other things, the
sight depth and the amount of algae mats.
Below, you see examples of what the water looks like at different status classes. In the boxes
below each picture, the requirements for each status class are described more thoroughly. You
will need this info later on in order to proceed with the survey. The water quality status
classes are called very low, low, moderate, good and very good.
VERY LOW:
Sight depth max 2,5 meters. Bladder wrack does not exist at all, or very rarely. The
environment is very poor in species. Drifting algae mats are common.
LOW:
Sight depth 2,5-3,5 meters. Bladder wrack might exist on very shallow water, very sparsely,
or not at all. Drifting algae mats can be common.
MODERATE:
Sight depth 3,5-5 meters. Sparse bladder wrack stands from a depth of 0,5 to 2-3 meters.
Different fine-threaded algae grow on the bladder wrack. Drifting algae mats are uncommon.
GOOD:
Sight depth 5-6,5 meters. Bladder wrack forms dense populations. Some brown algae might
grow on the bladder wrack. There are no algae mats.
VERY GOOD:
Sight depth more than 6,5 meters. Bladder wrack forms dense populations. No growth of finethreaded algae on the bladder wrack. There are no drifting algae mats.
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The present water quality inside Orust and Tjörn:
On the map, the present water quality is shown in some example areas. “Mycket låg
vattenkvalitet” = Very low (red color),”Låg vattenkvalitet” = low (orange color) and”Måttlig
vattenkvalitet” = moderate (yellow color), respectively.
12. Have you experienced turbid water in the coastal environment? Choose one or several
alternatives:
-

Yes, in the waters inside Orust and Tjörn
Yes, somewhere else along the Swedish coast
Yes, along some other coast than the Swedish
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-

No

Noise and littering
Some people experience that for example motor boats cause a lot of noise in the coastal
environment and that people litter too much in the water and on the beaches.
The present situation inside Orust and Tjörn: The authorities have not taken any specific
actions to reduce noise and littering in these water areas.
13. Have you experienced noise and littering in the coastal environment? Choose one or
several alternatives.
-

Yes, in the waters inside Orust and Tjörn
Yes, somewhere else along the Swedish coast
Yes, along some other coast than the Swedish
No

Your attitude to the coastal environment
14. How important do you think the coastal- and marine environment is, in comparison to
other societal issues such as healthcare, childcare, education and the job market?
-

Much more important
More important
As important
Less important
Much less important
Don’t know

15. Do you follow what is being reported about the environmental situation in the Swedish
coastal and marine areas? Choose one or two answers
-

Yes, through membership of an environmental organization
Yes, through other means, namely _____________
No

16. Rank the following environmental improvements in the waters inside of Orust and Tjörn
by their relative importance to you. Write 1 in front of the improvement that is the most
important to you, 2 in front of the second most important, and so on.
-

Greater sight depth
Less algae mats
Less noise
Less littering
Larger fish populations
Preserved beach protection
Other, namely _______
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-

Other, namely _______

What is your position towards actions for a better environment?
With help of different actions it is possible to improve the coastal environment in the waters
inside Orust and Tjörn. Below three possible actions are presented that we want you to
consider: (1) regulating fishing (2) decrease the emissions of nutrients and (3) implementing
protected areas. You will be asked to evaluate different actions for regulating fishing.
Regarding decreased emissions of nutrients and protected areas, you will be asked to evaluate
the results from possible actions and whether it is worth the cost of implementing them.
Action 1: Regulated fishing
The fish stocks are expected to recover if actions are made to regulate the fishing. These
actions could be of various kinds, but they would affect both anglers and professional
fishermen.
17. What do you think about the following statements? (Very negative / Negative / Do not
know / Have not yet decided / Positive / Very positive)
-

Fishing should not be allowed during certain periods of the year
Fishing should not be allowed in certain areas
Fishing with some equipment should not be allowed
Fishing quotas (only allowed to catch a certain amount of fish per day/week)
Fishing fee (fee for sport fishing, recreational angling and fishing for household use
only)

Action 2: Reduced emission of nutrients
Problems with water clarity and algae mats can decrease if the emissions of nutrients are
reduced. The waters inside of Orust and Tjörn are very affected by emissions from example
sewage plants owned by the municipalities in the area.
Assume that in 2010 with for example new technology will be possible to reduce the
emissions from the municipalities’’ sewage plants in the waters inside of Orust and Tjörn.
For water quality, actions will lead to one of the following RESULTS:
•
•
•

Like today: No difference from the current situation.
Improved water quality: The water quality is improved with one class in every part of
the area.
Very improved water quality: The water quality is improved with two classes in every
part of the area.
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What happens if actions for improving the water quality are implemented?
Here are pictures presented, ones more, that show the water quality in some example areas.
To the right of the map the requirements for each status class are described.
Present water quality at different places in the area:
VERY LOW (red)
Sight depth max 2,5 meters. Bladder wrack does not exist at all, or very rarely. The
environment is very poor in species. Drifting algae mats are common.
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LOW (orange)
Sight depth 2,5-3,5 meters. Bladder wrack might exist on very shallow water, very sparsely,
or not at all. Drifting algae mats can be common.
MODERATE (yellow)
Sight depth 3,5-5 meters. Sparse bladder wrack stands from a depth of 0,5 to 2-3 meters.
Different fine-threaded algae grow on the bladder wrack. Drifting algae mats are uncommon.
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Action 3: Introduction of protected areas
Assume that in 2010 it is possible to introduce three protected areas in the waters inside of
Orust and Tjörn at the locations marked on the MAP.
Three protected areas are introduced (marked in red).
Regarding noise and littering one of the following situations can take place:
•
•

Like today: The protected areas will not be introduced and there will therefore not be
less noise and littering in the area. The situation will basically be the same as today.
Less noise and littering: The protected areas will be introduced and hence there will be
less noise and littering in the area. The protected areas will be working according to
plan after 1-3 years

18. What is your position towards introducing the three protected areas as presented on the
map?
-

Very positive
Positive
Do not know/have not yet decided
Negative
Very negative

Financing of decresed emissions and protected areas (action 2 and 3)
Assume that the actions will be financed by the inhabitants in the county of Västra Götaland
during the years 2010-2029. The money will be collected through a fee to a public fund. The
money will be earmarked for these actions. The actions will be carried out if the benefits of
doing so can be estimated to be larger than the costs.
How would you choose between different alternatives?
Above we presented how the actions can give different results in the waters inside Orust and
Tjörn. On the following six pages you will be asked to choose between three different
alternatives (A, B and C). Alternative A is always equal to the current situation, that is, no fee
and no actions. Alternative B and C consist of different results of the actions and a fee that
your household would have to pay every month between 2010 and 2029.
-

-

You should imagine that you have the possibility to choose between these alternative.
Mark the alternative that you would choose.
You should make the six chooses independently of each other. For example, when you
make choice number 2, you should not compare it with choice number 1.
When you make your choices, assume that nothing else changes, besides the changes
that are presented in the alternatives. That is, do only consider the changes that are
presented to you.
We have used a special method for varying the size of the fee and the results in the
alternatives. Sometimes the size of the fee may vary in a way that you consider to be
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-

unrealistic. Even if this is the case, we ask you to choose alternative based on the fees
presented in the alternatives. In this manner you help us to understand what you value
and what you find important.
Experience from earlier studies show that people sometimes tend to answer one thing,
but in reality they would act differently. For example, some people might state that
they are willing to pay a lower amount than they are actually willing to pay, for
example 0 SEK. We believe that one reason for this behavior is that some people
might think that they have the right to good water quality. Other people might state
that they are willing to pay a higher amount than they are actually willing to pay. We
do not want you to think in this manner when you answer our questions. We want you
to reveal your true willingness to pay. There are probably other reasons to why some
people do not reveal their true willingness to pay. If you have any thoughts regarding
this issue, please, write them in the end of the questionnaire.

The respondents were presented seven choice questions each. An example of such a
question follows below
19. Which of the alternatives below would you choose? If you want to see the pictures of the
different water qualities again klick Here.
Alternative 1A
Like today
Water quality
Noise and littering Like today
0 SEK/month
Cost
-

Alternative 1B
2 classes improvement
Like today
20 SEK/month

Alternative 1C
Like today
Less noise and littering
100 SEK/month

I would choose alternative 1A
I would choose alternative 1B
I would choose alternative 1C

Three scenarios
In the following you will be presented four different scenarios for environmental
improvements in the area. After each scenario you will be asked to answer two
questions.
Scenario 1
2 classes improvement
Water quality
Noise and littering Like today
26. If scenario 1 would become real, would if affect your frequency of visits to the area
compared to your answer to question 1: “About 25-45 days per year”?
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-

Yes, I would visit the area more often.
Yes, I would visit the area more seldom.
No, it would not affect my number of visits.

27. How many more days, compared to your previous answer (about 25-30 days per year)
would you visit the area if scenario 1 became real? Answer with an interval, number of more
days per year. Approximately____to____days
28. Would you be willing to pay for measures that will lead to scenario 1? (Yes/no)
29. How much would you be willing to pay for measures that will lead to scenario 1? We
know from previous surveys that many are unsure about their willingness to pay, but please
try to respond as well as you can (answer with an interval). SEK per month to be payed by
my household during the years 2010-2029 that will lead to scenario 1. Between____and____
Scenario 2
Like today
Water quality
Noise and littering Less noise and littering
30. If scenario 2 would become real, would if affect your frequency of visits to the area
compared to your answer to question 1? “About 25-45 days per year”.
-

Yes, I would visit the area more often.
Yes, I would visit the area more seldom.
No, it would not affect my number of visits.

31. How many more days, compared to your previous answer (about 25-30 days per year)
would you visit the area if scenario 2 became real? Answer with an interval, number of more
days per year. Approximately____to____days
32. Would you be willing to pay for measures that will lead to scenario 2? (Yes/no)
33. How much would you be willing to pay for measures that will lead to scenario 2? We
know from previous surveys that many are unsure about their willingness to pay, but please
try to respond as well as you can (answer with an interval). SEK per month to be payed by
my household during the years 2010-2029 that will lead to scenario 2. Between____and____
Scenario 3
2 classes improvement
Water quality
Noise and littering Less noise and littering
34. If scenario 3 would become real, would if affect your frequency of visits to the area
compared to your answer to question 1? “About 25-45 days per year”.
-

Yes, I would visit the area more often.
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-

Yes, I would visit the area more seldom.
No, it would not affect my number of visits.

35. How many more days, compared to your previous answer (about 25-30 days per year)
would you visit the area if scenario 3 became real? Answer with an interval, number of more
days per year. Approximately____to____days
36. Would you be willing to pay for measures that will lead to scenario 3? (Yes/no)
37. How much would you be willing to pay for measures that will lead to scenario 3? We
know from previous surveys that many are unsure about their willingness to pay, but please
try to respond as well as you can (answer with an interval). SEK per month to be payed by
my household during the years 2010-2029 that will lead to scenario 3. Between____and____
38. Refer to your previous responses in the survey. Were you willing or not willing to pay for
reduced pollution and/or the implementation of protected areas?
-

I was always willing to pay.
I was never willing to pay.
I was willing to pay in some cases but not in other cases.

39. Why were you willing to pay for these measures? Mark the responses that suites you the
best.
-

My own nature- and recreation experiences in the water areas.
Other people, now living, can enjoy the water areas.
For the sake of the coastal environment.
Future generations can be able to enjoy the water areas.
The coastal environment is a supplier of food.
Other motives, namely____

40. Why were you not willing to pay for these measures? Mark the responses that suites you
the best.
-

There is no need for protected areas
The current water quality level is acceptable
The current situation regarding algal blooms is acceptable
It is wrong that I should have to pay
The measures do not seem believable
The costs should be covered by existing taxes
I cannot afford to pay
The water areas of the study are of no interest to me
I have received too little information
Other motives, namely___
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Concluding general questions
41. State your gender
-

Female
Male

42. What year were you born?
43. In what country were you born?
-

Sweden
Another country, namely___

44. In what country was your mother born?
-

Sweden
Another country, namely___

45. In what country was your father born?
-

Sweden
Another country, namely___

46. Where do you live today?
-

In the countryside or in a district with less than 200 residents
In a district with 200-10000 inhabitants
In a district with 10001-50000 inhabitants
In a district with 50001-180000 inhabitants
In the municipality of Gothenburg

47. How many people live in your household?
-

Number of children 0-12 years old___
Number of adolescents 13-17 years old___
Number of adults, 18 years or older (don’t forget to include yourself!)___

48. What is your highest level of education?
-

Compulsory school
Vocational training
High school
University

49. Approximately what is your household’s total income per month after taxes? Include all
sources of income including child benefits, unemployment benefits, study allowances,
pensions etc. Write the amount or mark a box. N.B if the household consists of more than one
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adult. Be sure to specify the household’s total income and not just your own. Write the
amount or chose one of the pre-specified answers.
-

Write___
Less than SEK 10000.
10 000 – 19 999 SEK
20 000 – 29 999 SEK
30 000 – 39 999 SEK
40 000 – 49 999 SEK
50 000 – 59 999 SEK
60 000 – 69 999 SEK
70 000 – 79 999 SEK
80 000 SEK or more

50. If you have any comments or suggestions, please write them here.
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