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OIL AND MARINE DEBRIS

I. Forsman B., 2003. Socioekonomiska effekter av större oljepåslag. Förstudie med 
scenario. [Socioeconomic consequences of major oil spill accidents - Preliminary 
study including scenario]. SSPA Rapport nr 2003: 3294-1. Räddningsverket, Karl­
stad.

II. Forsman B., 2006. Socioekonomiska effekter av större oljepåslag - scenar­
iostudier för Halland, Skåne, Blekinge och Kalmar Län [Socioeconomic conse­
quences of major oil spill accidents - scenario studies for the provinces of Halland, 
Skåne, Blekinge and the county of Kalmarj. SSPA Rapport nr 2006: 4238-1. Rädd­
ningsverket, Karlstad, Sweden.

III. Forsman B., 2007. Socioekonomiska effekter av större oljepåslag - scenario­
studie för Stockholmsregionen [Socioeconomic consequences of major oil spill 
accidents - scenario study for the Stockholm region]. SSPA Rapport nr 2007: 
4478. Räddningsverket, Karlstad, Sweden.

Oil spill relates to supporting services such as e.g. habitats, biodiversity, biochemi­
cal cycling and resilience. It also relates to the provisioning of food, genetic and 
chemical resources and potentially the provisioning of space and waterways. Last 
but not least, oil spill causes deteriorations in cultural values, such as recreation 
and aesthetic values.
The following three reports present scenarios in which there is a major oil leakage 
accident along the Swedish coastlines. The author aims to investigate the different 
socioeconomic consequences for e.g. the tourist industry and the costs for cleaning. 
The report series does not investigate potential ecological effects.

Report I above presents a scenario in which 25 000 tonnes of oil leaks into the 
Baltic along the coast of Bohuslän in Southwestern Sweden, after a collision. 
100 000 cubic meters of oil, contaminated water and oil emulsion is taken care of 
offshore, and massive beach cleaning efforts are carried out.

The economic consequences are the following: The costs for direct cleaning efforts 
are estimated to approximately 33 - 44 MEUR2007 (300 - 400 MSEK2003). The 
turnover in the tourist industry in the area is reduced by 170 MEUR2007 (1 600 
MSEK2003) the first year. 4000 people in the industry are likely to become unem­
ployed. The fishing industry suffers from a 5 % reduction in profits, corresponding 
to approximately 5.5 MEUR2007 (50 MSEK2003), fish farms suffer from having to 
discard 10 % of the Swedish year production, corresponding to a reduced turnover 
by 1.6 MEUR2007 (15 MSEK2003). Recreational fishing in the area is reduced by 50 
%. Costs for increased medical/health-care are estimated to 1.6 MEUR2007 (15 
MSEK2003).
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Report II above presents four different scenarios for oil spill accidents in the prov­
inces of Halland, Skåne, Blekinge and the county of Kalmar. In total, these scenar­
ios represent a total of 30 000 tonnes of oil leak, of which 20 000 tonnes reaches 
the coastlines. 100 000 cubic meters oil, oil emulsion and contaminated water is 
taken care of along the beaches and offshore. The direct costs for cleaning are es­
timated to between 22 -38 MEUR2007 (200 and 350 MSEK2006), of which the coun­
ty of Kalmar is hardest struck.

The indirect effects for the tourism industry are estimated to 19 - 100 MEUR2007 
(175 - 930 MSEK2006), stated as decreased turnover. The effects are expected to be 
worst in the province of Halland. There are also effects in the real-estate market, 
where prices are expected to decrease. Costs for increased health care are estimated 
to 1.6 MEUR2007 (15 MSEK2006). Regarding fisheries, both recreational and indus­
trial fisheries are expected to be affected, giving a cost to society corresponding to 
1 and 2 MEUR2007 (9 and 18 MSEK2006) respectively.

Finally, report III above presents a scenario in which 30 000 tonnes of oil leaks into 
the sea in the Stockholm region, and 20 000 tonnes reach the beaches of the Stock­
holm archipelago. In total, as in the other scenarios, 100 000 cubic meters of oil, 
contaminated water and oil emulsion is taken care of on- and offshore. The costs 
for cleaning are estimated to 53 MEUR2007 (500 MSEK2007).

The resulting turnover reduction in the tourism industry is estimated to approxi­
mately 37 MEUR2007 (350 MSEK2007), where the communities of Värmdö and 
Haninge are most severely affected. The negative effects for recreational fisheries 
and industrial fisheries are estimated to 0.7 and 0.2 MEUR2007 (7 and 2 MSEK2007), 
respectively. Costs for increased health care are estimated to 1.6 MEUR2007 (15 
MSEK2007).

Hall K., 2000. Impacts of marine debris and oil. Economic and social costs to 
coastal communities. Technical report. Kommunenes Internasjonale Miljoorgani- 
sation (KIMO), Shetland, Scotland.

This report is also included in the Danish and the German country-reports, since 
there are results valid for these countries as well.

The report investigates the cost of marine debris and oil to coastal communities and 
organizations. Oil spill relates to supporting services such as e.g. habitats, biodiver­
sity, biochemical cycling and resilience. It also relates to the provisioning of food, 
genetic and chemical resources and potentially the provisioning of space and wa­
terways. Oil spill also causes deteriorations in cultural values, such as recreation 
and aesthetic values.
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The report is based on surveys on socio-economic consequences as a result of oil 
spill and marine debris in the UK, Ireland, Denmark, Sweden, Norway, the Nether­
lands and Germany, from which the authors have received data on direct clean-up 
costs for actual cases with marine debris and oil, as well as indirect effects on e.g. 
tourism.

Results specific for Sweden: Every summer since 1992, the Swedish west coast has 
been cleaned up from marine debris and oil. The coastline in this area is jagged, 
which makes cleaning more expensive than in other areas. In the province of Bo­
huslän, the beach cleaning costs were estimated to be at least 1.2 MEUR2007 (10 
MSEK1997) in the year 1997. In 1993, it was calculated that an oil spill event caused 
a 20 % reduction of the tourist income in the municipality of Sotenäs, correspond­
ing to 7.8 MEUR2007 (total income 24 MGBP1993). Regarding marine debris and 
fisheries, the total cost for fouled propellers, blocked intake pipes, damaged nets 
and destroyed catch is estimated to 0.74 MEUR2007 (6.2 MSEK1998) per year along 
the Swedish west coast.

Sanctuary M., Fejes J., 2006. What’s missing from measures of oil spill damages? 
A closer look at ecosystem valuation and policy responses. Archive number: 
U2032. IVL, Swedish Environmental Research Institute, Stockholm.

Oil spill relates to supporting services such as e.g. habitats, biodiversity, biochemi­
cal cycling and resilience. It also relates to the provisioning of food, genetic and 
chemical resources and potentially the provisioning of space and waterways. Last 
but not least, oil spill causes deteriorations in cultural values, such as recreation 
and aesthetic values. The study has three objectives. (1) To provide more knowl­
edge on the potential damages from oil spill, (2) to establish a basis for a better oil 
spill compensation regime, and (3) to suggest areas for improvement of the existing 
practice in Sweden, based on local Swedish experience.

The study has a broad perspective, providing summaries of cost estimations for a 
range of oil-spill accident cases. The cost measures include, in some cases, dimin­
ished recreational values, replacement costs for certain animal-species and property 
damage costs, whereas in some cases, the cost measures are narrower. The report 
includes cost estimations for the case of the Maltesian Alambra 2000 accident in 
the Port of Muuga in Tallin, Estonia, where 300 tonnes of heavy fuel oil leaked out, 
affecting also the Swedish islands of Fårö and Gotland and parts of the Stockholm 
archipelago.

Cost estimations for Sweden: Clean-up costs (a restoration cost measure) in Swe­
den were estimated to 491 000 EUR2008 (originally 647 500 USD2000). See also the 
Estonian country report for cost estimations related to Estonia.
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WINDMILL PARKS

Ek., K. (2002). Valuing the environmental impacts of wind power: a choice ex­
periment approach. Licentiate Thesis, Lulea University of Technology, Sweden. 
Weblink: epubl.ltu.se/1402-1757/2002/40/LTU-LIC-0240-SE.pdf

The article estimates willingness to pay for trade-offs between different attributes 
of windmills in Sweden, such as location, height, amount of noise etc. The valua­
tion method used is choice experiment, and the “changes” in the environment are 
thus hypothetical rather than factual. A postal survey was sent out in March 2002 
to 1000 randomly selected Swedish house owners. The response rate was 56 %.

An interesting result: The average willingness to pay for electricity generated in 
windmills offshore rather than windmills onshore is estimated to 0.39 cent2008 per 
kWh (3.47 Swedish öre2002 1 ore = 0.01 SEK). This might be interpreted as the 
opportunity cost of building windmills along the coast rather than offshore (au­
thor’s own interpretation). The cost is in this case related to cultural ecosystem 
services, with reduced recreational and aesthetic values along the coastline, since 
the authors conclude that noise and visual impact are important determinants of the 
respondents’ utility. Another conclusion is that there is a positive willingness to 
pay for having small rather than large windmill parks onshore, but offshore this 
relation does not exist.

The article also tests for general attitudes towards wind power and different ex­
planatory variables.

Liljestam, A., Söderqvist, T., 2004. Ekonomisk värdering av miljöforändringar. En 
undersökning om vindkraftutbyggnad med scenariovärderingsmetoden (CVM) 
[Economic Valuation of Environmental Change: A Contingent Valuation Study of 
Windpower Development]. Report 5403, Swedish Environmental Protection Agency, 
Stockholm.

In the report, the authors investigate the value of alternative locations for windmill 
parks. The starting point is a contingent valuation mail-survey conducted with one 
representative per household (N=421) in the area of Björkön, south of Sundsvall on 
the Swedish east coast. The ecosystem services “reached” with this paper are re­
lated to cultural ecosystem services, with reduced recreational and aesthetic values 
along the coastline as a consequence of windmill parks.

Three scenarios are used in the survey. In scenario A, the starting point is a wind- 
mill park on land, with an alternative location 5 km offshore. In scenario B, the 
same starting point is used, but with an alternative location 25 km offshore. In 
scenario C, the starting point is a windmill park 5 km offshore, with an alternative
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location 25 km offshore, as in scenario B. For each scenario, the respondents are 
asked to state their willingness to pay for the alternative location.

The mean WTP is estimated to, respectively: 36 EUR2007 (323 SEK2004) (scenario 
A), 83 EUR2007 (750 SEK2004) (scenario B) and 75 EUR2007 (679 SEK2004) (scenario 
C). Aggregating to the whole sample (including the non-respondents) gives, under 
certain assumptions, a total WTP of 6 050 - 9 570 EUR2007 (55 000 - 87 000 
SEK2004) (scenario A), 18 480 ~ 26 070 EUR2007 (168 000 - 237 000 SEK2004) (sce­
nario B), and 12 870 - 21 560 EUR2007 (117 000 - 196 000 SEK2004) (scenario C).

The reasons for the respondents’ WTP are stated to be the negative effects from 
wind power on the view and the level of noise, a belief that the alternative sites 
would give rise to a higher power production, a desire to protect the nature of 
Björkön, and solidarity with neighbours living close to the windmill parks in the 
starting point.

OTHER/SEVERAL AREAS

Eggert H., and Olsson B., 2003. Heterogeneous Preferences for Marine Amenities: 
a Choice Experiment Applied to Water Quality. Working Paper, Department of 
Economics, Göteborg University, Sweden.

In the report, the benefits of improving coastal water quality in terms of bathing 
water quality, fishing possibilities and biodiversity levels are estimated, using a 
survey on inhabitants in the southwestern parts of Sweden. The ecosystem services 
valued are thus cultural/recreation and aesthetic values (and perhaps the legacy of 
nature), the provisioning of food, and the supporting service of diversity.

The survey was designed as a choice experiment study, concerning the coastal 
waters of the Swedish west coast, Skagerrak and Kattegatt. The sample (N=800, 
response rate 43 %) was randomly selected from the permanent population in the 
counties of Västra Götaland and Halland, and the survey was conducted in May 
2002. Apart from debriefing questions and background questions on socioeco­
nomic factors and habits of using the coastal area, the questionnaire consisted of 
choice experiments, in which the respondents could choose between different al­
ternatives for water quality improvements, relating to bathing water, fishing possi­
bilities and biodiversity, and a status quo alternative.

A multinomial logit model was then used to analyze the data. The marginal yearly 
WTP for avoidance of a reduction in biodiversity level is estimated to, in average, 
158 EUR2007 (1400 SEK2002), whereas the corresponding result for an improvement 
from the current level is estimated to 68 EUR2007 (600 SEK2002). Regarding bathing 
water quality, the average marginal yearly WTP for improvement is (also) esti­
mated to 68 EUR2007 (600 SEK2002). The average marginal yearly WTP for an im-
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provement of the cod stock is estimated 147 EUR2007 (1300 SEK2002). Aggregating 
to the population in the area (roughly one million inhabitants), and assuming zero 
WTP for non-respondents, the result is a marginal yearly WTP for either improving 
the cod stock or avoiding deterioration of marine biodiversity corresponding to 45 
- 70 MEUR2007 (400-700 MSEK2002). No aggregation is made for bathing water 
quality.

Franzén F., Soutukorva Å., Söderqvist T., 2006. Skagerraks miljö i samhällseko­
nomisk belysning [The Skagerrak environment from a socioeconomic perspective], 
Enveco Miljöekonomi, Forum Skagerrak II. Stockholm.
Weblink: www.forumskagerrak.com.

The report focuses on the socioeconomical perspective of the environmental situa­
tion in Skagerrak. More narrowly, the report aims to describe the socioeconomic 
effects in the area, related to decreases in coastal fishery, eutrophication, oil spill, 
marine debris and contaminants. The related ecosystem services are mainly recrea­
tion and aesthetic values and the provision of food. In many cases, the authors use 
benefit transfers for the estimations. Below, the methods and the results for each of 
the problem areas are summarized.

Coastal fisheries
In the area, the cod population shows dramatically decreasing trends. Two case 
studies are made; one which examines the possible benefits and costs of measures 
to increase the cod population in the area, and one which investigates what the 
economic consequences would be, if the cod population along the Norwegian Ska­
gerrak coast would decrease in the same drastic way as the population in Sweden. 
Only the first case study will be subject for this summary.

In the former case, two scenarios for cod moratoriums are specified: one in which 
no cod-fisheries are permitted in the Kattegatt-Skagerrak area, and one in which 
there is a unilateral Swedish cod-moratorium. In order to calculate the benefits of a 
cod moratorium, the authors use benefit transfers from studies such as e.g. Olsson 
(2004) and Eggert & Olsson (2004), which present the WTP for an increased cod­
stock. The benefit transfer, made through population size in the area, results in a 
willingness to pay for a moratorium, which leads to an increase in the cod stock to 
the 1974 level, corresponding to 27 - 152 MEUR2007 (254 - 1430 MSEK2007). For a 
unilateral Swedish cod moratorium, the cost is estimated to 0.25 - 0.81 MEUR2007 
(2.4 - 7.6 MSEK2007) per year, using information about total profits in the Swedish 
cod-fishery industry (24 - 76 MSEK2007), and the information that approximately 
10 % of the cod catches in Sweden are made in the Kattegatt-Skagerrak area. The 
costs of the bilateral scenario are estimated to 2.5 - 6.0 MEUR2007 (23.3 - 56.4 
MSEK2007) per year, using the same method for cost calculation in Denmark as for 
Sweden, and adding the results.
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With these costs and benefits, the authors conclude that such a bilateral moratorium 
would be economically feasible if the 1974 cod population could be reached in the 
area within 4.5 to 61 years through the moratorium. The authors also argue that 
profit-loss is a more relevant measure of costs than income-loss, since income-loss 
as a measure does not consider the fact that, when not fishing; a lot of operating 
costs don’t exist anymore.

Eutrophication
Some of the eutrophication effects in Skagerrak are toxic algal blooms, water tur­
bidity, more widespread distribution of filamentous algae, decrease in eelgrass 
meadows (see e.g. Paulsen 2007 in this report for the economic effects of such a 
decrease) and an increased tendency to oxygen shortage episodes. In the report, the 
authors point at different example studies valuing the benefits of “getting rid of’ 
these problems. They also make a benefit transfer, through population size in the 
area, estimating the total willingness to pay for a decrease in nitrogen loads, based 
on a meta-study by Hökby and Söderqvist (2003). Below (table SE.2) are the re­
sults for the county of Västra Götaland.

Table SE.2. Total yearly WTP (MEUR2007 [MSEK2007]) for all adults 
(N=1 140 million) in Västra Götaland for different reductions 
of nitrogen load to Skagerrak.
Reduction in nitrogen load 
(tonnes per year)

Yearly WTP

10 000 77 (725)
25 000 117 (1 108)
50 000 162 (1 532)
100 000 223 (2 106)
110 000 234 (2 202)

Using data on costs for nitrogen reduction, obtained from the decision support 
system Nest (www.mare.su.se), the authors conclude that a 10 % reduction of ni­
trogen loads accomplished locally is likely to be economically motivated. A 50 % 
reduction is probably only motivated if it is accomplished through measures in 
several Baltic Sea and North Sea countries, which would lower the costs for the 
reduction (and also give benefits in other countries). However, the authors argue 
that the local perspective should not be forgotten in similar discussions.

Oil spills
The area is likely to be sensitive to oil spill, since there are many sensitive ecosys­
tems in the area, and the distance to the shore is obviously short, which constitutes 
a great risk of costly damage to the coast. In the report, the authors present three
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scenarios on oil spill. Using a cost-model for oil cleanup by Etkin (2000), the 
(cleanup) costs for each scenario is calculated. Note that these costs include Swe­
den, Denmark as well as Norway. Table SE.3 summarizes the scenarios and the 
costs. Note that the costs below only include direct cleanup costs, and that, hence, 
no secondary effects on fisheries, tourism industry etc. are considered. (In the arti­
cles by Forsman (2003, 2006 and 2007), referred to in this report, these secondary 
effects are expected to be substantive.)

Table SE.3. Oil spill scenarios and the related costs (MEUR2007 [MSEK2007])

Scenario Cleanup costs
135 minor spills (1 tonne each) per year 0.14-0.48(1.3-4.5) 

per year
One oil spill of 50 000 tonnes heavy fuel oil 39 (367)
Medium size oil spill, 400 tonnes heavy fuel oil 4.9 (46)

Marine debris
The report refers to Västkuststiftelsen (2005), who estimated the costs for cleaning 
beaches in Bohuslän from debris in 2004 to 1.2 MEUR2007 (10.7 MSEK2004). Add­
ing costs to the fishing-industry, as reported in Hall (2000), caused by fouled pro­
pellers, blocked intake pipes, damaged nets and destroyed catch (0.74 MEUR2007 
[6.2 MSEK1998]), the cost for marine debris in Bohuslän can be estimated to 1.94 
MEUR2007. This is likely to be an underestimation, since it doesn’t include indirect 
economic effects of debris, such as effects in the tourism industry.

Contaminants
The report refers to studies made on costs and benefits of remediating contami­
nated sediments at three Norwegian Skagerrak ports. No estimations are made for 
the Swedish parts of the Skagerrak. The authors argue that more studies on the 
costs and benefits of specific toxic-pollutant-reducing programmes are desirable, 
since benefit transfers regarding this area are uncertain by nature.

Paulsen S., 2007. Topics on the ecological economics of coastal zones; linking 
land uses, marine eutrophication, and fisheries. Doctoral thesis, Swedish Univer­
sity of Agricultural Sciences (SLU), Uppsala. ISSN 1652-6880. ISBN 978-91-576- 
7372-5.

The thesis consists of four different papers: I. Paulsen S.S., “Valuation of coastal 
habitats sustaining plaice fisheries”. II. Paulsen S.S. “Economic impacts of coastal 
habitat change on eel fisheries: A fishermen’s knowledge based survey”, III. Paul­
sen S.S. “Investment in wetlands for pollution abatement under uncertainty”, and 
IV. Stål J., Paulsen S., Pihl L., Rönnbäck P., Söderqvist T., Wennhage H. ”Coastal 
habitat support to fish and fisheries on the Swedish west coast”.
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Papers I and II present direct valuations of the marine ecosystem services in the 
Baltic Sea, and will be subjects for this summary. The related ecosystem service 
for these papers is provision of food.

In paper I, ecological changes in shallow soft bottoms along the Swedish west 
coast are valued, in terms of their impact on plaice fisheries in Kattegatt and Ska­
gerrak. These bottoms are important nursery grounds for many species, including 
plaice. Due to marine eutrophication, these areas are getting covered by filamen­
tous algae, which reduce the habitat quality, having a negative effect on plaice 
recruitment.

The author bases paper I on two models; one ecological, linking the quality of the 
habitat to changes in the plaice population, and one economic dynamic optimiza­
tion model linking fish recruitment with fisheries profits over time.
The result is that the presence of algal mats on the Swedish west coast could reduce 
profits in the plaice-fishing industry in the area with 30 - 40 %, corresponding to 

1 002 - 1 677 MEUR2007 (7.6 - 12.5 billion DKK2007) over the time period (55 
years) chosen, depending on the plaice recruitment level and the discount rate used 
in the simulation.

In paper II, the author links a (probably anthropogenic) decrease of eelgrass mead­
ows (60 % decrease since the 1980s) on shallow bottoms along the Swedish west 
coast to profit-loss in the eel-fisheries industry, concluding that habitat loss has a 
significantly negative effect on eel catches and profits. A total mail/telephone sur­
vey was applied to the active eel-fishermen in the counties of Bohuslän and Hal­
land along the coast, which corresponds to a sample of 106 eel fishermen. The 
response rate was 61.5 %. In the survey, questions were among other things posed 
on general information about fishing activity and on the respondents’ own ecologi­
cal experience regarding seagrass meadows and how this affects eel-catches and 
the efforts needed to catch eel.

The conclusion is that eel fishery is negatively affected in three ways because of 
the eelgrass meadow decreases: the catches are reduced, more working time is 
needed to catch eel, and the costs for operating are higher. In total, these three ef­
fects cause profit reductions in the industry corresponding to 0.70 MEUR2007 (6.4 
MSEK2005). These costs are comparable in importance with the effects of e.g. seal 
damage and cormorant predation, and larger than the damage costs caused by crabs 
or fouling of gears.
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International studies

The following articles/reports have results valid for all Baltic Sea countries. Here 
you will find the summaries. In each of the country-reports, these studies will be 
referred to, regarding the results in the specific country.

Gren I-M., 1999. Value of Land as a Pollutant Sink for International Waters. Eco­
logical Economics 30:419-431.

The paper analyzes the values of a marginal change in the area of land as a pollut­
ant sink under different contexts and objects regarding decision-making: (interna­
tionally) coordinated versus non-coordinated choices of pollutant abatement choic­
es, and maximization of net benefits versus minimization of costs for pollutant 
abatement. The author concludes that the value of a marginal change in the area of 
pollutant sinks, using coordinated policies, is always higher or equal to the corre­
sponding value using uncoordinated (national) policies. When costs are minimized, 
the value of a marginal change in the area of pollutant sinks depends on whether 
the country has relatively high or low nutrient-abatement cost options available. 
Assuming a linear relation between nitrogen reductions and benefits, the marginal 
benefit in each Baltic Sea country is calculated, using data from Söderqvist (1996) 
and Markowska & Zylicz (199938) [two articles which were also used for the re­

sults in Turner et al. 1999, above].

38 A previous version of this paper was available in 1996 as a working paper.

Relevant results for Sweden: For Sweden, this calculation gives a marginal benefit 
of nitrogen reduction of 4.44 and 2.23 EUR2007 (37.2 and 18.6 SEK1999) for north­
ern and southern Sweden, respectively.

Markowska A., Zylicz T., 1999. Costing an International Public Good: The Case of 
the Baltic Sea. Ecological Economics 30: 301-16.

The article addresses the question of how to optimize Baltic-wide eutrophication- 
abatement programmes with respect to benefits and costs in different regions (the 
specific ecosystem services that are valued are not explicitly specified). The au­
thors use a series of contingent valuation studies performed in Sweden, Poland and 
Lithuania for obtaining national aggregate willingness to pay results. In order to 
obtain estimations of willingness to pay in the other Baltic Sea countries, benefit 
transfer was used, where the results from the Swedish study was taken as represen­
tative for the Western Europe market economies, the results from the Lithuanian 
study was taken as representative for the former Soviet Union republics, and the 
results from Poland was assumed to be valid for Poland only.
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The Chandler-Tulkens model of cost-sharing is used to determining a hypothetical 
allocation of costs for nutrient-reductions across the Baltic Sea countries. This 
application is based on data on national abatement costs as well as estimations of 
national willingness to pay for less eutrophication. One conclusion from the paper 
is that Sweden, Denmark and Poland are the largest beneficiaries of the 1992 Hel­
sinki Convention for joint nutrient abatement efforts, since Swedes and Danes have 
a high willingness to pay for less eutrophication, and since the population in Poland 
is large.

The authors also calculate hypothetical money transfers required to motivate coun­
tries to participate in the Joint Comprehensive (environmental action) Programme, 
JCP.

Results for Sweden: The average Swede’s willingness to pay for reduced eutrophi­
cation in the Baltic Sea is estimated to 197 EUR2007 (252 USD1995) per year, which 
corresponds to an aggregate of 1 261 MEUR2007 (1 615 MUSD1995) per year.

Turner, R. K., Georgiou S., Gren I-M., Wulff F., Barrett S., Söderqvist T., Bateman 
I.J., Folke C., Langaas S., Zylicz T., Mäler K-G., Markowska A., 1999. Managing 
nutrient fluxes and pollution in the Baltic: an interdisciplinary simulation study. 
Ecological Economics 30, 333 - 352.

The article reports costs and benefits of a general 50 % reduction of nitrogen and 
phosphorus loads in the Baltic Sea (the specific ecosystem services that are valued 
are thus not explicitly specified). For the benefit/valuation part of the article, the 
authors refer to two WTP studies that are presented in Georgiou et al. (1995), 
which were carried out in Sweden and Poland. The results from these two studies 
are then extrapolated to comprise the whole Baltic Sea area population.

The two studies that are referred to are contingent valuation-studies, performed 
through mail questionnaire surveys. They thus include both use- and non-use val­
ues. The results are extrapolated in the following way: The WTP-estimations are 
adjusted for Gross domestic product, and the average yearly WTP in Sweden is 
taken as representative for Finland, Germany, Norway and Sweden. For Estonia, 
Latvia, Lithuania, Poland and Russia, the average yearly WTP in Poland is taken as 
representative. The average WTP-results are then multiplied by the adult popula­
tion in each country, which gives the total basin-wide WTP estimate 8 300 
MEUR2007 per year, or 4 500 MEUR2007 per year if non-respondents’ WTP are 
assumed to be zero rather than equal to the average respondent WTP (69 310 
MSEK1995 and 37 892 MSEK1995 respectively).

The authors conclude that most countries would gain economically from a 50 % 
reduction of nitrogen and phosphorus loads in the Baltic Sea.
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Benefit estimations for Sweden: The corresponding WTPestimations for Sweden is 
2 500 MEUR2007 per year, or 1 400 MEUR2007 per year if non-respondents’ WTP 
are assumed to be zero (20 723 MSEK1995 resp. 11 591 MSEK1905).

Conclusions

In Sweden, most of the valuation studies focus on topics connected to eutrophica­
tion and the value of cultural services such as recreation and aesthetic values. Few 
of the eutrophication studies are related to supportive services, s.a. resilience and 
habitats. No studies are found, that relate to valuation of atmospheric regulation. 
Regarding the valuation of provisioning services, there is one study (Paulsen, 
2007) that links eutrophication directly to the values of the provisioning of fish. 
This link might be of high importance, since the (somewhat measured) losses in 
recreational values from eutrophication are likely to constitute only a subset of the 
full value-loss. The other way around; given that the (somewhat measured) recrea­
tional benefits of nutrient reduction are correctly estimated, these benefits don’t 
present the whole picture. In order to get closer to the full value of nutrient reduc­
tion in the Baltic Sea, the potential benefits from fisheries should be further inves­
tigated.

Within the sector of recreational values of less eutrophication, both contingent 
valuation methods and indirect approaches have been used. There are, however, 
few studies that pinpoint marginal benefits of reducing nitrogen and phosphorus 
loads. More accurate studies relating to this would be of high importance for deci­
sion-making, since marginal costs for reducing nitrogen and phosphorus loads are 
more thoroughly described in the literature.

The Swedish literature regarding oil spills, from Räddningsverket, makes a contri­
bution to the valuation of different cultural and in some respect also provisioning 
services, by setting up scenarios of (not “yet” occurred) oil spill accidents in differ­
ent regions. For these scenarios, potential socioeconomic consequences are pre­
sented, and in some cases quantified. The links between further biological conse­
quences of oil-spill and the values of ecosystem services are, though, not investi­
gated in the Swedish literature. According to the results from Garpe (2008), oil 
spill might cause negative consequences for the values of supportive ecosystem 
services, such as diversity, habitat and resilience. In order to, for example, be able 
to more correctly use fines as a method to reduce oil spill risks to an “efficient 
level” (with respect to costs of reducing risks and the costs of accidents), these 
potential consequences should be examined more thoroughly.

In the Swedish media, there has been a lot said about the risks with alien species in 
the Baltic. In Gren et al. (2007), the authors conclude that the estimated costs of
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impacts on biodiversity are their least reliable estimates for this issue, while the 
effects related to human and animal health impact are more reliable. In order to go 
through with more precise valuation studies related to this topic, the next step has 
probably to be taken by biologists rather than economists, in order to gain better 
knowledge of ecosystem effects.

Regarding the Swedish benefits of a cleaner Baltic Sea, with respect to physical 
garbage (“marine debris”), more has to be done. Only two studies on this topic 
were found (Hall,2000 and Franzén et al., 2006). In Hall (2000), benefit estima­
tions were made through the damage costs caused by debris to fisheries (fouled 
propellers, congested nets etc.). In Franzén et al. (2006), the estimations are made 
through beach cleaning costs in Bohuslän on the Swedish west coast. It is con­
cluded that the costs for beach cleaning in this area (approx. 1.1 MEUR or 10 
MSEK per year) is likely to be an underestimation of the true costs of marine de­
bris. The authors suggest more research on this topic, preferably through a primary 
study of the public willingness to pay for cleaner coasts, not the least since more 
information on this might be an important component in a cost-benefit analysis. 
The contribution of this literature review is a reinforcement of that suggestion, 
since just one more report has been found on the values of less marine debris dur­
ing this project.

The benefits of reduced marine pollution of hazardous substances in the Baltic Sea, 
is also an area where further research is recommended. To our knowledge, there 
are no reports directly related to this in Sweden. This is an important area, since 
hazardous substances in the Baltic Sea might have consequences for supportive, 
regulating, provisioning and cultural ecosystem services. The existence of hazard­
ous substances in food is also, obviously, a potential problem. Although outside the 
framework of this project, we have the feeling that there are also very few studies 
related to the costs of reducing the effluents of hazardous substances into the Baltic 
Sea. In order to make cost-benefit analyses, this could be an important area for 
further research. For the case of PCB, Pedersen et al. (2004), could be a starting 
point for further studies, since this report connects amounts of PCB with health 
effects (e.g. section D4).

The welfare loss from physical damage has been investigated by Ek (2002) and 
Liljestam & Söderqvist (2004). These articles focus on the willingness to pay for 
different locations of windmill parks. The results rely on choice experi- 
ment/contingent valuations, and thus they might not reflect the potential biologi- 
cal/ecosystem effects of different locations if scientists know more about these 
effects than people in general do. It is therefore suggested that these studies are 
followed up by studies using different valuation approaches, in cooperation with 
marine biologists.

Regarding cultural heritage, there seems to be a knowledge gap on the potential 
value of preserving “fishery-villages” along the coastlines. Coastal fisheries are
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declining in Sweden, and potentially important cultural heritage values might be 
lost if the activities related to fisheries in these villages decrease or disappear. More 
research on these values (and the related values for recreation, aesthetics, the im­
portance for the tourism industry etc.) are recommended for decision-making in 
fishery politics.

Last but not least; after having gone through the Swedish valuation studies related 
to the Baltic Sea, there seems to be a huge knowledge gap in the areas of valuing 
regulating services, such as e.g. atmospheric regulation, pollution control and eu­
trophication mitigation (see also Garpe, 2008). Table SE.4 summarizes the conclu­
sions in terms of the ecosystem services specified in Garpe (2008).
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Table SE.4. Summary of conclusions in relation to ecosystem services.
Supportive 
services

S1 Biochemical cycling Five studies (the oil spill studies). However, this 
link is very weak.

S2 Primary production No studies found
S3 Food web dynamics No studies found
S4 Diversity Six studies, of which five provide a very weak 

link. One study values diversity with choice ex­
periment

S5 Habitat Five oil spill studies and two direct studies, linking 
habitat to profits in the fishery industries

S6 Resilience A very weak link through the five oil spill studies. 
One study focuses on unwanted resilience.

Regulating 
services

R1 Atmospheric regulation No studies found
R2 Regulation of local climate No studies found
R3 Sediment retention No studies found
R4 Biological regulation No studies found
R5 Pollution control No studies found
R6 Eutrophication mitigation No studies found

Provisioning 
services

P1 Food Nine studies. One of the most described areas 
regarding valuation in Sweden.

P2 Inedible resources One study (the one on alien species)
P3 Genetic resources One study, very loose link
P4 Chemical resources Five studies (the oil spill studies). This link is very 

indirect, and the chemical consequences of oil 
spill is not described.

P5 Ornamental resources No studies found
P6 Energy No studies were found which value the Baltic sea 

as an energy provider.
P7 Space & waterways No studies found

Cultural ser­
vices

C1 Recreation Well described in many of the studies. Most 
valuation studies in Sweden focus on recrea­
tional- and aesthetic values. However, little is 
known on the marginal effects of reduced nutrient 
loads

C2 Aesthetic value Well described in many of the studies. Most 
valuation studies in Sweden focus on recrea­
tional- and aesthetic values. However, little is 
known on the marginal effects of reduced nutrient 
loads

C3 Science & education No studies found
C4 Cultural heritage No studies found. More research is recom­

mended relating to these values of “fishery vil­
lages” along the Swedish coastlines.

C5 Inspiration No studies found
C6 The legacy of nature Loosely linked to the recreation value studies (if 

some of the stated WTP in contingent valuation 
studies relates to this type of service.
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