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Introduction 

This report is one of the background reports on the socio-economic analysis working package (WP5) 

of the GES-REG
1
 project. The aim of the WP5 is to contribute to the development of coordinated, 

cost-effective and socio-economically efficient programmes of policy measures for reaching GES 

(Good Environmental Status) in the central and north-eastern sub-basins of the Baltic Sea. 

The report is part of WP.5 task WT.5.3 (cost of degradation analysis), under which several tasks 

were performed including conducting valuation studies in Latvia and Estonia. The report describes 

the main results of the first Estonian valuation study (“EST-Apollo”). The study also contributes to 

WT.5.5 of the package – capacity building. During the valuation process we learned to use a new 

valuation method as well as new statistical and choice-experiment related programs (i.e. STATA, 

NLOGIT and NGENE). 

The valuation study contributes to the processes of Estonian Marine Spatial Planning as well as to 

the implementation of the Marine Strategy Framework Directive by estimating the monetary values 

of the Baltic Sea ecosystem services and by providing an additional information base for cost-

effectiveness and cost-benefit analysis to be conducted for the programme of measures within the 

Marine Strategy Framework Directive. 

The report starts with the description of background information relative to study and the aims of 

the study (Section 1). Section 2 describes the adopted approach and methodology including survey 

design. Section 3 presents the results of data analysis including willingness to pay estimates. 

                                                           
1
 The project “Good Environmental Status through REGional coordination and capacity building” (2011-2013) 

of the Central Baltic INTERREG IV A Programme. 
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1. Background information and policy context 

European climate and energy policies require the reduction of member states’ dependency on fossil 

fuels and increase of their share of renewables in energy consumption. In order to meet the national 

requirements of policies, the wind energy is usually subsidised, and therefore there is an interest for 

wind energy producers to build wind parks in European countries, including Estonia. Due to the 

resistance of local people, who tend to oppose the establishment of wind parks in the vicinity of 

residential areas, there is a growing interest in Estonia to build wind parks off-shore, farther from 

inhabited areas. 

Currently, there are no operating off-shore wind parks in Estonia. On the one hand, the installation 

of off-shore wind energy parks would contribute to Estonian energy security and potentially reduce 

the environmental impacts caused by the usage of oil shale for energy production in Estonia. On the 

other hand, the installation of off-shore wind parks causes negative impacts on the marine 

environment, although the knowledge about these impacts is limited. 

The “EST-Apollo” valuation study addresses this conflict and tries to elicit the attitudes of people 

towards the development of the off-shore wind parks as an alternative to the conservation of the 

marine areas. For this purpose the particular case study was selected – shallow areas north-west of 

Hiiumaa island. A wind energy developer is planning to construct wind energy parks there (Figure 1), 

but at the same time these shoals are known as valuable marine habitats to be preserved by 

environmental protection measures. 

 

 
Figure 1. Planned locations of off-shore wind energy parks on Hiiumaa shoals 
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The Hiiumaa shoals case is an example 

of the conflict between environmental 

protection and interests of “green 

economy” – producers of wind power. 

In 2011 the Environmental Impact 

Assessment (EIA) was performed in 

order to identify the potential effects 

of establishment of an off-shore wind 

park in the shallow areas North-West 

of Hiiumaa. The EIA identified the 

main values of sites and pointed out 

that Hiiumaa shoals are (see Box 1 and 

Box 2): 

- valuable bottom habitats 

(reefs and sandbanks) and; 

- important feeding, foraging 

and overwintering areas for a 

number of birds, including the 

Long-tailed Duck, which uses 

shoals for overwintering and 

whose numbers are 

decreasing in the Baltic Sea; 

- important for fishes, marine 

mammals etc. 

 

Although the EIA has pointed out 

several important values of the 

shoals, the report did not 

eliminate the possibility of wind 

park construction and gave several 

recommendations of how to 

mitigate potential negative 

impacts on the environment. 

After the EIA results and the 

producer’s plans for the park 

became public, the proposal to 

take the Apollo shoal under 

protection, based on its value to 

the Long-tailed Duck, was 

submitted by one of the Estonian 

environmental organisations. In 

the case that the proposal was 

Box 1. ENVIRONMENTAL VALUES OF THE SHOALS 
 (as presented in the questionnaire) 

 

BIRDS 

 

The shoals and the diversity of wildlife in these habitats are perfect for 

birds foraging, because there is more food available on the shoals. In 

addition, the shoals are usually ice-free in the winter and thus, 

migrating birds can use the areas for their staging and overwintering. 

As a result, the Hiiumaa shoals are a good habitat for at least ten 

different species of birds, e.g., the Long-tailed Duck, Common Scoter, 

Common Eider, Herring and Little Gull. 

The most important shoal from the birds’ perspective is the Apollo 

shoal, where seven out of ten species of birds using the Hiiumaa shoals 

can be found, including the highest numbers of Long-tailed Ducks. 

The Long-tailed Duck comes to the Baltic Sea for overwintering from 

northern Russia and stays in the areas of the Gulf of Finland, Gulf of 

Riga, Northern and Southern Baltic Proper. It is the most numerous 

wintering water bird in Estonia, especially in North Estonia and the 

ice-free waters of Hiiumaa and Saaremaa.  

During the period 1993-2007, the number of wintering Long-tailed 

Ducks in the Baltic Sea region decreased by 65%, which is why it is 

important to protect their wintering habitats. Therefore, it was also 

proposed that the Apollo shoal could be developed differently from the 

Western shoal, in order to protect its bottom and bird habitats. 

Box 2. ENVIRONMENTAL VALUES OF THE SHOALS 
 (as presented in the questionnaire) 

 

BOTTOM HABITATS 

 

 
 

There are ecologically valuable reef and sandbank habitats presented on 

some areas of the bottoms of Hiiumaa shoals. Reef habitats are very rare 

in the Baltic and they are biodiversity hotspots, because the stony bottom 

provides an opportunity for rich animal and plant life. Shallow water 

sandbanks are important sites for water birds’ feeding. Both reef and 

sandbanks habitats are represented on both of the shoals, but there are 

relatively more sandbank habitats on the Apollo shoal (8% of the area of 

the shoal) and reef habitats on the Western shoal (30% of the area of the 

shoals). 
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accepted and the marine protected area would be established on the site,  all construction and 

excavation activity would be forbidden on the shoal. On the one hand, this would eliminate the 

possibility of a wind energy producer to construct an off-shore wind energy park on the area. On the 

other hand, the valuable habitats and ecosystems of the shoal would stay intact. 

Due to the proposal of the creation of a marine protected area on the shoal, the development plans 

of a new off-shore energy park were suspended. Additional research was deemed necessary to find 

out whether the biodiversity of shoals is high enough to be protected. After this, policy makers 

would decide whether to protect the shoals or to let wind energy producers develop their business. 

In order to do this the policy makers would have to compare the environmental values of the site 

and the benefits of “green” energy, which could potentially offset the negative impacts of 

(environmentally detrimental) oil-shale energy production in the north-east of Estonia. 

This study was intended to provide additional information for decision-making about the future of 

Hiiumaa shoals, as well as to contribute to the development of the scientific base for future decision-

making on similar case studies. For this purpose, the main research questions which were to be 

addressed by the study, have been identified and formulated in consultation with policy makers: 

- Is the value of using the area as a wind farm higher than the value of biodiversity it subsists? 

- How much is society willing to pay for an environmentally sound wind park (a wind park that 
would not damage ecosystem or will damage it minimally) in comparison to the wind park 
that is currently planned to be erected? 

These questions are to be addressed by the survey. The following sections describe the process of 

development the survey, valued scenarios and results. 



9 

2. Adopted approach and methodology 

2. 1 Development of valuation scenarios 

The objective of the survey was to study people’s preferences for off-shore wind energy and non-use 

values of the marine areas. For measuring the non-use values of the sea, the stated preference 

approach was chosen. 

The work on the survey questionnaire began in 2012 after identifying the focus of the study in 

collaboration with decision-makers and studying the relevant literature. During this time, the 

relevant documentation (the EIA report, protocols on consultations with the Environmental Board 

and the producer) was studied in order to get information about the current situation and values of 

the shoals. In addition, multiple consultations with marine scientists (Estonian Marine Institute, 

University of Tartu; Marine Systems Institute at Tallinn University of Technology) were held in order 

to identify the possible impact on the marine environment by implementing different scenarios 

(establishment of marine protected area versus construction of wind park). The wind power 

company was consulted and realistic scenarios related to the establishment of a wind park were 

identified. Additionally, the environmental organisations (The Environmental Board, Baltic 

Environmental Forum) were consulted in order to specify the scenarios to be developed. All the 

mentioned stakeholders were consulted during the development of survey questionnaire. 

The questionnaire was constructed together with an expert from University of Warsaw. Scenarios of 

particular interest were selected, each implying a particular development of the shoals. These 

scenarios are described below: 

 Reference scenario (SQ). Status quo is 
maintained 

The reference scenario refers to situation, which 

will exist if no changes are introduced to the 

shoals. In this scenario we assume that the future 

of the shoals remains unclear. In this case, the use 

of the areas for construction or excavation 

activities as well as construction of wind park on 

the areas is possible. Also, the creation of some 

restrictions to the uses of the areas is not 

excluded. 

 Scenario A. Apollo shoal is protected 

In this scenario we assume that a marine 

protected area is established on the Apollo shoal 

and therefore wind turbines are not installed on 

this shoal. We also assume that because of the 

establishment of a marine protected area, the 

project of installing the wind park on Hiiumaa 

shoals becomes unprofitable. As a result, the 
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producer would give up the whole development 

and all the areas where a wind park has been 

planned (including Western shoals) remain 

untouched. 

 Scenario B. Wind park on all the shoals 

This scenario describes the recent development 

plans of the producers. According to the business 

plans, the wind park would be located on all the 

shoals including the Apollo shoal. 

 Scenario C. Environmentally friendly 

wind park on Apollo shoal 

In this scenario, we assume that the producer 

uses best available knowledge and techniques to 

minimise the negative effect of the wind park on 

the marine environment of the Apollo shoal2. 

These might also include innovative techniques, 

technologies and wind park design not previously 

considered and not recommended in the EIA. 

According to this scenario, the producer also 

installs “ordinary” wind-parks on the Western 

shoals as initially planned. 

Scenario D. Environmentally friendly wind park 

on all the shoals 

This scenario implies that an environmentally 

friendly wind park would be constructed on all the 

shoals. 

                                                           
2 We assume that the additional minimisation of effects on the environment both during the construction and operation 
phase are possible if the producer uses the best available techniques, e.g.: 
- relocates turbines, so that they are not situated on the areas of valuable bottom habitats; 
- considers the establishment of a marine protected area on the territories between the separate turbines; 
- conducts additional research exploring the effects on the environment and the ways to minimise them (e.g. 

additional radar monitoring of birds migration); 

- installs the wind park in different stages during a longer period of time, adjusting the location/number of wind 
turbines/technology during the construction of the park in order to reduce environmental impacts. 
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Having identified the scenarios of particular interest, two particular options remained for the 

evaluation of the scenarios: 

- CV (contingent valuation) – asking respondents their willingness to pay directly for each of 

the described scenarios; or 

- (D)CE ((discrete) choice experiment) – asking respondents to choose between the different 

combinations (alternatives) of shoals development possibilities and the costs associated with 

these alternatives. 

It was finally agreed to proceed with the CE questionnaire, mostly due to the fact that the CE format 

enables us to get more information from the datasets in addition to WTP estimates. Also, it will give 

us the possibility to investigate peoples’ preferences for 15 combinations of different development 

options of different shoals (separately for the Apollo and Western shoals). 

2. 2 Choice tasks, attributes and their levels 

Taking into account the need to get WTP estimates for the Apollo shoals separately from the other 

Hiiumaa shoals, it has been decided to proceed with two attributes describing the development of 

Hiiumaa shoals – the attribute for the Apollo shoal and the attribute for the Western shoals. Both of 

the shoals could develop in four different ways (levels), also the cost for each alternative varies 

(Table 1). 

Table 1. Attributes and their levels 

Attribute Level Description of level 

1. Apollo shoal  

No change Status Quo (SQ) is maintained 

MPA Establishing a marine protected area 

WP  Building a wind park 

ECO-WP Building an ‘environmentally friendly’ wind park 

2. Western shoals 

No change Status Quo is maintained 

MPA Establishing a marine protected area 

WP  Building a wind park 

ECO-WP Building an ‘environmentally friendly’ wind park 

Cost to your household (EUR per 

year) 
0, 2, 5, 10, 20 

The description of each of the attributes (Table 2) was presented to the respondents. As a rule the 

description consisted of the following parts: 

- General description of the situation related to the attribute described e.g. requirements of 

member states to use renewable in their energy consumption; 

- Information related to the particular scenario (attribute level); 

- Information related to the payment mechanism. 
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Table 2. Description of attributes levels (as presented in questionnaire) 

 
MPA WP ECO-WP Status Quo 

G
en

er
al

 in
fo

rm
at
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n

: 

Approximately 27% of marine waters in 

Estonia are under some form of limited use, 

where the use of marine waters (e.g. 

fishing, excavation or the installation of 

wind turbines) is restricted or limited. On 

the other hand, the protection enables to 

save unique marine ecosystems and 

habitats, or protect them from disturbance, 

caused by human activity.  

Currently, the basic material for electricity production is oil shale. The use of oil shale for electricity 

production leads to different environmental problems (like storage of dangerous waste, CO2 and other 

emissions, pollution of water, the falling of the level of ground water during the oil shale extraction and 

other). Due to the use of oil shale the Estonian economy needs more resources in comparison to other EU 

countries. For each produced unit of GDP three times more resources is consumed in comparison to the EU 

average. 

In order to produce electricity without damage to the environment it is possible to use renewable energy 

sources such as wind and solar energy, instead of oil shale. The use of renewable energy is in accordance 

with the climate and energy policy of EU, which has the goal of 25% of final energy consumption from 

renewable energy sources by 2020. Estonia has already achieved this goal in 2011, when already 26% of 

consumed energy in Estonia originated from renewable energy sources. 

Currently, the energy generated from renewables is more expensive in comparison to energy generated by 

the oil shale plants due to high investment costs. In order to promote the use of renewable energy sources 

such as wind, and to achieve the EU targets, the energy from such sources is subsidised via taxing of energy 

consumption. This subsidy takes the form of an additional payment in consumers’ monthly electricity bills.  

One of the possible sources of renewable energy that could be further expanded is wind energy. However, 

there are typically problems with building windmills on-shore due to resistance of local communities. Lack of 

feasible sites has led to consider wind energy production off-shore. Currently, there are no operating off-

shore wind parks in Estonia, though there are several projects under development. 

- - 

Sp
ec

if
ic

 in
fo

rm
at
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It was proposed that the Apollo shoal, 

which is considered to be ecologically 

highly valuable, could become a marine 

protected area, while the Western shoals 

could come into economic use in some 

other way. According to proposal, the 

marine protected area would mean that 

only construction and excavation activity 

would be prohibited there. As a result, the 

habitats will be maintained and the marine 

mammals, birds and fish could continue to 

thrive in these areas. 

Alternatively, it is possible to include all the 

four shoals into the Estonian marine 

protected areas, ensuring that all the 

ecosystems are preserved. 

One such project is the establishment of a wind park on Hiiumaa shoals. The wind turbines could be situated 

on the all of the four shallow areas (Western shoals and “Apollo”). The wind park would be situated at least 

12 km from the shore and is expected to be seen with clear weather from Northern and North-Western 

Hiiumaa and Vormsi island. 

In total, approximately 200 wind turbines are designed to be erected on all of the shoals. Establishment of 

such a wind park would increase Estonian energy security – the total intended yearly electricity production 

would be equivalent to approximately 22% of total electricity production of Estonia in 2011. 

The construction of the wind park would start in 2017 and would last for three years. The construction of the 

wind park would involve new jobs for 100-200 people. Operating the wind park would create 10-20 jobs. 

Some of the vacancies could be covered by local people, others would require professionals from the other 

parts of Estonia and Europe. 

Construction of the wind park would cause some temporary but major pressures on the marine environment 

of Hiiumaa shoals. This means that bottom habitats would be strongly affected during construction; marine 

mammals, fish and birds would be disturbed. During the wind park operation phase, the impact on marine 

life is unclear, but it would be definitely less than during the construction phase. The usage of the shoals by 

birds would still be limited.  

Another possibility for developing the Hiiumaa shoals is to 

build an environmentally friendly wind park, where the 

negative effects on environment are minimised. The wind 

turbines would be located on the areas where the valuable 

bottom habitats are not presented, which would make it 

possible to save them. The number of wind turbines would 

decrease while the power capacity of each turbine would 

increase allowing to produce the same amount of electricity as 

in the wind park (WP) option and expand the space for birds. 

The producer would use the best available techniques in order 

to minimise the effects on the environment both during the 

construction and operation phase. 

It is possible not to 

introduce any changes 

to to the Western, or 

the Apollo shoals. This 

alternative means that 

for now everything 

would remain as it 

currently is now, 

however, it is possible 

that the area would be 

developed in some way 

in the future. 

P
ay

m
en

t 
ve

h
ic

le
 

Establishing the new marine protected 

areas, however, requires that the cost of 

management and monitoring are paid. 

They would be covered from the general 

taxes every household in Estonia pays.  

The installation of the wind park would be done by a private company. However, due to the 

fact that renewable energy is subsidised in Estonia, everyone would have to pay a share of 

these costs (e.g. in the form of an increased electricity bill). Due to a number of reasons (e.g. 

free electricity market, the upper limit of subsidies) it is, however, unclear by how much the 

electricity price would increase.  

Requirements to reduce the environmental impacts to the 

minimum make this option more expensive compared to the 

wind park (WP) or Marine Protected Area (MPA) options. 

This alternative entails 

no additional costs to 

you, or any other 

household in Estonia. 
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Before proceeding with the choice tasks 

the respondents were provided with 

example choice task (see Box 3 and 

Table 3). The example choice task was 

the same for all the respondents. 

Respondents were provided with the 

description of the changes that are 

expected to take place for each of the 

alternatives and additional information 

about the cost, although they were not 

expected to provide an answer to the 

question. 

 

Table 3. Example choice card used in questionnaire 

CHOICE TASK (EXAMPLE). Please choose the alternative which is the most preferable for 
you: 

  Status Quo Alternative A Alternative B 

Apollo shoal No change ECO-WP MPA 

Western shoals No change ECO-WP No change 

Cost to your household (EUR per year)  0 10 5 

YOUR CHOICE       

 

The choice tasks the respondents were asked to answer consisted of the Status Quo option and two 

unlabeled alternatives. A total of 12 choice sets based on Bayesian efficient design were presented to 

respondents. The design was created by the NGENE program and was different for the pilot and two 

parts of main study of questionnaire. 

Using the choice experiment approach and selected attributes and levels described in Table 1 we 

could construct the valuation scenarios that we were interested in (Table 4). 

Table 4. Valuation scenarios 

It is worth mentioning that choice experiment allows us to estimate respondents’ preferences for all 

the different combinations of levels and attributes. Thus, with this approach it is possible to get the 

estimations not only for the scenarios described, but for 11 scenarios more (a total of 15 scenarios). 

Attribute Reference Scenario Scenario A Scenario B Scenario C Scenario D 

Apollo Shoal No change MPA WP ECO-WP ECO-WP 

Western Shoals No change No change WP WP ECO-WP 

Box 3. EXPLANATION OF THE CHOICE TASK 
 (as presented in the questionnaire) 

 

Take an example of the following choice task, where we ask 

you to choose between Alternative A and B (question 12). 

You are asked here to choose between the options, that the 

ecological wind-park would be developed on all the four 

shoals (Alternative A) and Alternative B, which implies that 

the Apollo shoal is taken under protection, guaranteeing that 

no changes would appear there and the Western shoals would 

remain unprotected, meaning that no wind turbines would be 

built there now. In addition, you can choose the Status Quo 

option, which implies no changes for any of the shoals. 

 

Approximately 27% of marine waters in Estonia are under some form of limited use, where the use of 

marine waters (e.g. fishing, excavation or the installation of wind turbines) is restricted or limited. On the 

other hand, the protection enables to save unique marine ecosystems and habitats, or protect them from 

disturbance, caused by human activity.  

 

It was proposed that the Apollo shoal, which is considered to be ecologically highly valuable, could become 

a marine protected area, while the Western shoals could come into economic use in some other way. 

According to proposal, the marine protected area would mean that only construction and excavation activity 

would be prohibited there. As a result, the habitats will be maintained and the marine mammals, birds and 

fish could continue to thrive in these areas.  

 

Alternatively, it is possible to include all the four shoals into the Estonian marine protected areas, ensuring 

that all the ecosystems are preserved. 

 

Establishing of new marine protected areas, however, requires that the cost of management and monitoring 

are paid. They would be covered from the general taxes every household in Estonia pays.  
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3. Main survey data analysis 

3. 1 Survey process and sample3 

Prior to the survey the pre-testing procedures were conducted (Table 5). Thirteen face-to-face 

interviews were held in order to refine the structure and comprehensibility of the survey (in English, 

Estonian and Russian). In addition, the questionnaire was reviewed by project partners and 

stakeholders. Several changes were made to the survey prior to pilot (e.g. adjustment of payment 

instrument, addition of example choice task and refinement of wording). 

Table 5. Main steps of the survey 

Pre-testing Pilot Main survey 

13 face-to face interviews (5 in 

English, 4 in Russian, 4 in 

Estonian); ongoing 

consultations with stakeholders 

100 respondents 200+500 respondents 

 

The pilot was conducted using a two-week internet panel in June 2013. No changes were made to 

the descriptive part of survey as respondents found the explanatory information and questions 

understandable and educative. Based on the results of pilot, the new design was created for the 

main survey. 

The main survey was conducted during August 2013 and consisted of 700 respondents. In order to 

increase the quality of the modelling, the new design was generated for the main survey using the 

results of first 200 respondents. 

As only the choice tasks were changed, the pilot and two additional parts of main survey were 

combined and used for choice modelling (totalling 800 respondents). The sample was random and 

proportionally representative based on gender, age group, nationality and place of residence (Table 

6). Sample weighing was used to adjust minor differences between the planned and completed 

sample. 

Table 6. Sample proportions 

GENDER  Population 

proportions 

01.01.2013 

Planned 

respondents 

for pilot 

survey 

Planned 

respondents 

for main 

survey 

Total planned 

respondents 

Completed 

web-

questionnaire 

Male 46.4 46 325 371 368 

Female  53.6 54 375 429 432 

AGE      

                                                           
3 The following two sections are almost entirely based on the report provided by Eesti Uuringukeskus “GES-REG 

project environmental assessment for Estonia Citizen Preferences for the Future Development Options of the 
Marine Areas North of Hiiumaa Island“ (2013). 
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GENDER  Population 

proportions 

01.01.2013 

Planned 

respondents 

for pilot 

survey 

Planned 

respondents 

for main 

survey 

Total planned 

respondents 

Completed 

web-

questionnaire 

15-34  34.2 34 239 274 272 

35-49  26.8 27 188 214 216 

50-74  39.0 39 273 312 312 

NATIONALITY       

Estonian  68.3 68 478 546 539 

Non-Estonian  31.7 32 222 254 261 

PLACE OF 

RESIDENCE 

     

North Estonia 43.2 43 302 345 344 

West Estonia 11.2 11 79 90 88 

Central Estonia 9.6 10 67 77 80 

North-East Estonia 11.4 11 80 91 88 

South Estonia 24.6 25 172 197 200 

Source: Eesti Uuringukeskus (2013) 

 

3. 2 General results 

Most of the respondents who have completed the questionnaire had completed secondary or 

university education and were employed full-time. The follow-up question about income was 

constructed to match the income quintiles of the population (Table 7). 

Table 7. Sample profile 

What is your highest level of education? 

Basic school 3% 21 

Secondary school 40% 322 

Professional school 10% 79 

University 47% 377 

Other, please specify 0% 1 

What is your current occupational status? 

Please choose only one option that best 

describes your occupational status. 

Employed full-time 64% 513 

Employed part-time 7% 57 

Retired 10% 79 

Student 5% 41 

Home-employed 4% 34 
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Self-employed (including FIE) 5% 44 

Unemployed 4% 32 

What is your monthly net household 

income (after taxes)? Please include all 

sources of income, including benefits, 

stipends, pension etc. 

€800 or less 47% 374 

€800 – 1000 month 20% 160 

€1000 – 1600 month 21% 170 

€1600 month or more 12% 96 

Note: For better interpretation, answers like ’do not know’ and ’neither agree nor disagree’ were excluded from 
most of the results to make it possible to see the attitudes of the knowledgeable population. 

Source: Eesti Uuringukeskus (2013) 

 

Based on the results of 800 respondents, we can state that 66% of the Estonian population has been 

to Hiiumaa, thus one-third (Figure 2) of the population can give their opinion on the current topic of 

the survey either based only on the pictures and information presented in the questionnaire or what 

they have heard before about the shallow areas west-north of Hiiumaa and its values. 

 

Figure 2. Background knowledge (N=800) 
Note: relates to questions 1-5 in the questionnaire (Annex I) 
 

The environmental knowledge of the respondents, according to the 15-question test in the survey 

(Table 8), is average (up to 80% answers correct) and, according to the 10-question test in the survey, 

poor (up to 40% answers correct). Only a few respondents answered more than 80% of the test-

questions correctly. 
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Table 8. Environmental knowledge 

  Column N % Count 

Environmental knowledge (scale A – all 15 test 
questions) * 

Poor 43% 344 

Average 57% 453 

Good 0% 3 

Environmental knowledge (scale B, except test 
questions 9 and 12-15) * 

Poor 71% 570 

Average 28% 228 

Good 0% 2 
Note 1: ’Do not know’ is coded as a wrong answer or no knowledge in that field 
Note 2: A Scale 0-5 poor, 6-12 average, 13-15 good (for all 15 questions) 
B Scale 1-4 poor, 5-9 average, 9-10 good (10 questions without questions related to the questionnaire) 

Note 3: relates to question 9 in the questionnaire (Annex I) 

 

Most people in Estonia support a renewable energy option, as can be seen from respondents’ 

answers in Figure 3: EU renewable energy targets (81% agree), renewable energy production must be 

supported (78% agree), more renewable energy should be consumed (57% agree), oil shale energy 

should not be a priority for Estonia (71% agree). Although almost all people in Estonia care about the 

environment (97%) and consider renewable energy questions important (92%), most people (58%) 

do not like the way wind energy production is supported now (direct subsidy to the producer via 

consumers’ electricity bill). 

 

Figure 3. General opinions on renewable energy production (N=800). 
Note: relates to question 9 in the questionnaire (Annex I) 

 

Almost all Estonian residents (98%) think that the marine waters should be protected (Table 9) and 

56% of the respondents suggest that the government should protect more marine areas as compared 

to the current situation. One general outcome of the survey (Figure 4) is that majority of the 
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respondents do not support the establishment of the wind park on Hiiumaa shoals (62%). The 

respondents (92%) are more in favour of establishing the marine protected area on Hiiumaa shoals. 

However, a remarkable number of respondents agree to an environmentally friendly wind park 

option (60%). A considerable part of respondents could not answer based on these options, as 32% 

do not know if more marine areas should be protected and 22% do not know if wind generators 

should be installed on Hiiumaa shoal (their answers were excluded for better interpretation). 

Table 9. Attitude towards wind power and protection of Hiiumaa shoals 

  Column N 
% 

Count 

In general, do you think we should protect the 
marine waters in Estonia? (N=738) 

Yes 98% 722 

No 2% 16 

Currently 27% of Estonian marine areas have 
some kind of limitations to use. Do you think 
this is enough? (N=540) 

It is too little 56% 301 

It is about right 40% 218 

It is too much 4% 21 

 

 

Figure 4. Respondents’ support for various development options of the shoals 
Note 1: Answer ’yes, on all of the shoals’ has been divided equally between the Apollo and Western shoals; ’do 
not know’ has been excluded 
Note 2: relates to questions 6, 7, 8, 10 and 11 in the questionnaire (Annex I) 

 

Age groups over 35, living in West Estonia, with a secondary and university education (Table 18 in 

Annex II) are more against building the wind park on Hiiumaa shoals. They also are frequently against 

environmentally friendly wind park (Table 19  in Annex II). No significant differences in responses 

were registered along nationality, gender or income. Geographical differences in responses are in 

general small. However, one interesting finding is that some respondents living in Hiiumaa and/or in 

Western Estonia, close to the site under discussion, do not favour even the marine protected area in 

their neighbourhood. They seem to be in favour of business as usual and without any limitations to 

use (fishing, recreational use, etc.) of the sea (Table 10 and Table 11). 
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Table 10. Attitude towards establishing the marine protected area on Hiiumaa shoals 

 Are you in general in favour of establishment of the marine protected area on Hiiumaa 
shoals? 

Yes, on all of the 
shoals 

Yes, only on 
the Apollo 

shoal 

Yes, only on the 
Western shoals 

No  

Total 
Count 

do not 
know 
Count 

Row N % Count 
Row 
N % 

Count 
Row N 

% 
Count Row N % Count 

Harjumaa 78% 229 17% 49 0% 1 5% 16 280 48 

Hiiumaa 63% 7 18% 2 0% 0 18% 2 9 1 

Ida-Virumaa 79% 55 16% 11 1% 1 4% 3 66 19 

Jõgevamaa 83% 15 17% 3 0% 0 0% 0 18 4 

Järvamaa 77% 20 19% 5 3% 1 0% 0 27 5 

Läänemaa 80% 20 4% 1 4% 1 12% 3 22 7 

Lääne-Virumaa 96% 20 4% 1 0% 0 0% 0 20 5 

Põlvamaa 80% 24 13% 4 0% 0 7% 2 28 2 

Pärnumaa 67% 14 24% 5 5% 1 5% 1 20 5 

Raplamaa 76% 14 19% 3 0% 0 5% 1 17 5 

Saaremaa 64% 9 14% 2 7% 1 14% 2 12 4 

Tartumaa 77% 42 14% 8 4% 2 5% 3 52 11 

Valgamaa 83% 15 11% 2 6% 1 0% 0 18 5 

Viljandimaa 92% 24 4% 1 4% 1 0% 0 26 4 

Võrumaa 64% 16 28% 7 8% 2 0% 0 25 3 

Note: relates to question 8 in the questionnaire (Annex I) 

Table 11. Attitude towards different development options of Hiiumaa shoals 

 Region 

North 
Estonia 

West 
Estonia 

Central 
Estonia 

North-
East 

Estonia 

South 
Estonia 

Are you in general in 
favour of establishment of 
the marine protected area 
on Hiiumaa shoals? 

Yes, on all of the shoals 78% 70% 83% 79% 79% 

Yes, only on the Apollo shoal 17% 14% 15% 16% 14% 

Yes, only on the Western shoals % 4% 1% 1% 3% 

No 5% 11% 1% 4% 3% 

Are you in favour of 
establishment of Hiiumaa 
wind park? 

Yes, on all of the shoals 20% 13% 20% 16% 15% 

Yes, only on the Apollo shoal 4% 1% 4% 6% 3% 

Yes, only on the Western shoals 19% 10% 10% 10% 21% 

No 57% 76% 65% 67% 62% 

Are you in general in 
favour of establishment of 

Yes, on all of the shoals 34% 24% 39% 25% 35% 

Yes, only on the Apollo shoal 5% 5% 3% 4% 5% 
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 Region 

North 
Estonia 

West 
Estonia 

Central 
Estonia 

North-
East 

Estonia 

South 
Estonia 

an environmentally 
friendly wind park on 
Hiiumaa shoals? 

Yes, only on the Western shoals 24% 20% 20% 17% 23% 

No 36% 51% 38% 54% 38% 

Note: relates to questions 8, 10 and 11 in the questionnaire (Annex I) 

The support of the marine protected area versus the wind park varies a little depending on the 

environmental knowledge level of the respondent, but most still support establishing the marine 

protected area on Hiiumaa shoals (Table 12 and 
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Table 13). 

Table 12. Attitude towards establishing MPA, WP and ECO-WP 

  Environmental knowledge (scale A – all 15 test questions) 

  Poor Average Good 

  Column 
N % 

Count Column 
N % 

Count Column 
N % 

Count 

Are you in general in 
favour of 
establishment of the 
marine protected area 
on Hiiumaa shoals? 

Yes, on all of the shoals 84% 226 74% 298 0% 0 

Yes, only on the Apollo 
shoal 

9% 23 20% 79 67% 2 

Yes, only on the Western 
shoals 

2% 6 1% 6 0% 0 

No 5% 13 5% 18 33% 1 

Are you in favour of 
establishment of the 
Hiiumaa wind park? 

Yes, on all of the shoals 25% 58 13% 51 33% 1 

Yes, only on the Apollo 
shoal 

4% 9 4% 14 0% 0 

Yes, only on the Western 
shoals 

10% 22 20% 78 67% 2 

No 62% 143 63% 243 0% 0 

Are you in general in 
favour of 
establishment of an 
environmentally 
friendly wind park on 
Hiiumaa shoals? 

Yes, on all of the shoals 42% 98 27% 107 33% 1 

Yes, only on the Apollo 
shoal 

3% 8 5% 21 0% 0 

Yes, only on the Western 
shoals 

15% 35 26% 102 67% 2 

No 40% 94 41% 159 0% 0 

Note: relates to questions 8, 10 and 11 in the questionnaire (Annex I) 
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Table 13. Attitude towards establishing MPA, WP and ECO-WP 

  Environmental knowledge (scale B, except test questions 9 
and 12-15) 

  Poor Average Good 

  Column 
N % 

Count 
Column 

N % 
Count 

Column 
N % 

Count 

Are you in general in 
favour of 
establishment of the 
marine protected area 
on Hiiumaa shoals? 

Yes, on all of the shoals 80% 372 74% 150 50% 1 

Yes, only on the Apollo 
shoal 

14% 67 18% 36 50% 1 

Yes, only on the Western 
shoals 

2% 8 2% 4 0% 0 

No 4% 20 6% 12 0% 0 

Are you in favour of 
establishment of the 
Hiiumaa wind park? 

Yes, on all of the shoals 18% 77 17% 33 0% 0 

Yes, only on the Apollo 
shoal 

4% 16 3% 7 0% 0 

Yes, only on the Western 
shoals 

15% 63 19% 38 50% 1 

No 63% 266 61% 119 50% 1 

Are you in general in 
favour of 
establishment of an 
environmentally 
friendly wind park on 
Hiiumaa shoals? 

Yes, on all of the shoals 34% 147 29% 58 50% 1 

Yes, only on the Apollo 
shoal 

5% 23 3% 6 0% 0 

Yes, only on the Western 
shoals 

20% 86 26% 51 50% 1 

No 40% 170 42% 83 0% 0 

Note: relates to questions 8, 10 and 11 in the questionnaire (Annex I) 

Most respondents consider themselves sympathetic/warm (84%), self-disciplined (84%), open to new 

experiences (69%) and calm (68%) (Figure 5). A minority considers themselves careless (8%), 

uncreative (16%) and easily upset (18%). 
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Figure 5. Personal characteristics by self-assessment (N=800). 
Note: relates to question 16 in the questionnaire (Annex I) 
 

Additional tables describing the project outcomes can be found in Annex II and Annex III. 

3. 3 Willingness to pay results 

The econometric modelling for the survey was done using NLOGIT5 through collaboration with 

expert, Mikolaj Czajkowski, from The University of Warsaw. 

Firstly, we estimated the parameters for attributes and their levels using a multinomial logit (MNL) 

model, after which we modelled the results using different types of models (random parameters and 

latent class models). Only preliminary results of the analysis are included in this report and more 

detailed work on the datasets will continue after the end of project. 

The MNL model allows for the estimation of how each particular attribute level (establishment of 

MPA, building WP or ECO-WP on either of the shoals) has contributed to the probability that people 

have chosen the particular alternative. During the modelling process we excluded the answers of 

“protest” respondents4. In addition to variables related to attributes, we included a Status Quo (SQ) 

variable into the model in order to investigate whether the presence of a Status Quo option has itself 

influenced the choices of people. 

The results of a simple multinomial logit are presented in Table 14. 

 

 

 

                                                           
4
 Q_14_6 (There is enough information in the questionnaire to make a choice) = Definitely disagree; and 

Q_14_8 (I believe the money would be used for purpose) = Definitely disagree. 
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Table 14. Discrete choice (multinomial logit – MNL) model 

Attribute Coefficient (standard error in parenthesis) 

SQ 
0.71940*** 

(0.05776) 

AS MPA 
0.19615*** 

(0.04766) 

AS WP 
-0.49858*** 

(0.05288) 

AS ECO-WP 
0.30271*** 

(0.04825) 

WS MPA 
0.34109*** 

(0.05258) 

WS WP 
-0.00918 

(0.05205) 

WS ECO-WP 
0.16777*** 

(0.05028) 

Cost 
-0.03236*** 

(0.0025) 

Note:  Log likelihood function   -9077.78946 
 Inf.Cr.AIC = 18171.6 AIC/N =  1.969 
 R2Adj=.0220 
 Number of obs.= 9228, skipped  0 obs 
 ***, **, * ==> Significance at 1%, 5%, 10% level. 
Source: Annex IV 

 

All coefficients in the given model are significant except the coefficient related to the construction of 

the wind park on the Western shoals. The results reveal that the SQ alternative has the highest 

impact on peoples’ choices, suggesting that in general people neither wish to see any changes on the 

shoals, nor do they want to pay for them. The result is expected, taking into account the fact that 

many people (31% of the total number of respondents) were not willing to pay for any of the action 

programmes and preferred the opt-out (SQ) alternative. The follow-up question asked after the 

choice tasks about respondents general attitudes towards the choice tasks and scenarios presented 

can give an insight about the possible reasons why people have opted for the SQ alternative (Figure 

6). 
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Figure 6. Answers to the follow-up question about the choice tasks 
Note: relates to question 14 in the questionnaire (Annex I) 

 

The most important reasons for respondents not willing to pay for any of development options of the 

shoals is the lack of resources and the location of the future wind park (both about two-thirds of 

respondents). The question also revealed that around one-third of respondents do not believe that 

the money collected would certainly be used for the purposes described in the questionnaire. 

The absolute value and sign of coefficients, presented in Table 14 reflect the importance of the 

particular development options for each shoal. The results reveal slightly different preferences for 

different shoals: 

For the Apollo shoal: of the people who would generally prefer to see changes in the shoals use, the 

wind park was less preferred. People would rather see an environmental wind park or a marine 

protected area there. The environmental wind park, rather than MPA is the more preferred of these 

two options. 

For the Western shoals, the option of the marine protected area is preferred more than the 

environmentally friendly wind park. The coefficient for the wind park option is positive, but not 

significant and its absolute value is low, suggesting that people do not generally oppose the 

construction of the wind park on the Western shoals. 

It seems from the results that people who, in general, would have opted for the wind park option 

have chosen the ECO-WP option. This might explain why the ECO-WP option is more preferred for 

the Apollo shoal than for the Western shoals. This idea is also supported by the fact that people 

seem to be quite neutral about the wind park on the Western shoals, but strongly oppose its 

construction on the Apollo shoal. 

Surprisingly, peoples’ preferences for MPA are stronger for the Western shoal than for the Apollo 

shoal. There are several possible explanations for this: perhaps people did not perceive the 
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environmental values of the Apollo shoal to be as important as the values of the Western shoals. It is 

therefore logical that they would prefer to protect the Western shoals more and that they would 

even be willing to risk the environmental values of the Apollo shoal by preferring the ECO-WP to be 

built there. 

Most likely, people did not attach enough value to the presence of birds on the shoals or perhaps 

they simply liked the reef habitats (which are more abundant on the Western shoals) more than 

birds or sandbank habitats. This can be true even despite the fact that respondents stated that they 

took the presence of birds into account while making their choices (Figure 7). A negative attitude 

towards the large amount of birds on the shoal was also revealed during the testing procedure, when 

respondents perceived that the high number of birds using the shoals is associated with a lower 

amount of fish on the shoals (eaten by birds), thus perhaps improvements on the Apollo shoal did 

not seem desirable for the respondents with such preferences (e.g. fishermen). Alternatively, 

probably some people in general wanted to protect the larger number of shoals or the larger area of 

shoals (there are three shoals referred to as the Western shoals), therefore attaching a higher value 

to the preservation of the Western shoals as opposed to the Apollo shoals. 

Figure 7 gives additional information to understand the stated preferences of people. It reveals that 

people considered environmental impacts the most important while choosing between different 

scenarios. 

 

Figure 7. Factors considered important when choosing between scenarios (N=800). 
Note: relates to question 15 in the questionnaire (Annex I) 

The impact on birds, bottom habitats and other environmental impacts are considered important for 

96%, 93% and 89% of respondents respectively. Least important in making the choice were 

compliance with the EU energy policy (42%) and impact on employment and economy (51%). 
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Table 15 shows the WTP values separately for each level of attributes. 

Table 15. WTP measures, EUR per household/per individual per year (standard error in 

parenthesis) 

Note: ***, **, * ==> Significance at 1%, 5%, 10% level. 

Source: Annex IV 

 

As can be seen from the table, there is a positive WTP for both establishment of the MPA and ECO-

WP and a negative WTP for WP on the Apollo shoal. Probably due to the reasons described above, 

the WTP for the establishment of the ECO-WP on the Apollo shoal is higher (4 euros per year/ per 

individual) than the establishment of the ECO-WP on the Western shoals (2 euros per year/ per 

individual). Also, the WTP for the establishment of the MPA on the Western shoals (5 euros per year/ 

per individual) is higher than the WTP for the establishment of a MPA on the Apollo shoal (3 euros 

per year/ per household). 

The choice experiment approach allows us to estimate peoples’ preferences for 15 different 

scenarios constructed as different combinations of different development options (levels) for both 

the Apollo and Western shoals (attributes). Table 16 illustrates the average and aggregate WTP per 

year for these different scenarios. The scenarios indicated in green represent the scenarios of 

particular interest, described in section 2.1. 

  Apollo shoal Western shoals 

MPA 
6.06 / 2.63*** 

(1.54909) 

10.54 / 4.58*** 

(1.76199) 

ECO-WP 
9.35 / 4.07 *** 

(1.59816) 

5.18 / 2.25*** 

(1.55882) 

WP 
-15.41 / -6.7 *** 

(1.93292) 

-0.28 / 0.12 

(1.60872) 
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Table 16. WTP estimates for all respondents, MNL model 

Scenario 
Apollo shoal 

(AS) or Western 

shoals (WS)? 

no 

change 
MPA WP 

ECO-

WP 

House-

hold WTP 

(EUR per 

year) 

Indi-

vidual 

WTP 

(EUR per 

year) 

Aggregate 

WTP 

(million 

EUR per 

year) 

Signifi-

cance  

  
1 

AS 

   

X 
19.9 8.7 11.2 *** 

WS 

 

X 

  

  
2 

AS 

 

X 

  
16.6 7.2 9.3 *** 

WS 

 

X 

  D: Environmentally 

friendly wind park on all 

the shoals 

3 
AS 

   

X 

14.5 6.3 8.2 *** 

WS 

   

X 

  
4 

AS 

 

X 

  
11.2 4.9 6.3 *** 

WS 

   

X 

  
5 

AS X 

   
10.5 4.6 5.9 *** 

WS 

 

X 

  

  
6 

AS 

   

X 
9.4 4.1 5.3 *** 

WS X 

   C: Environmentally 

friendly wind park on 

the Apollo shoal 

7 
AS 

   

X 

9.1 4.0 5.1 *** 

WS 

  

X 

 A: The Apollo shoal is 

protected 
8 

AS 

 

X 

  
6.0 2.6 3.4 *** 

WS X 

   

  
9 

AS X 

   
5.2 2.3 2.9 *** 

WS 

   

X 

  
10 

AS 

 

X 

  
5.8 2.5 3.3 ** 

WS 

  

X 

 

  
11 

AS X 

   
-0.3 

   WS 

  

X 

 

  
12 

AS 

  

X 

 
-4.9 

  
* 

WS 

 

X 

  

  
13 

AS 

  

X 

 
-10.2 

  
*** 

WS 

   

X 

  
14 

AS 

  

X 

 
-15.4 

  
*** 

WS X 

   B: Wind park on all the 

shoals 
15 

AS 

  

X 

 
-15.7 

  
*** 

WS 

  

X 

 Note: ***, **, * ==> Significance at 1%, 5%, 10% level. Source: Annex IV 
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As mentioned before, people generally preferred the SQ over any other development option of the 

shoals (every third respondent opted for the SQ option in all the choice cards). As for the options 

which implied some changes, it seems that there is a high positive WTP for various combinations of 

ECO-WP and MPA of the shoals. At the same time, the construction of WP on the Apollo shoal 

decreases the welfare gains, therefore the B-scenario option (implying construction of an “ordinary” 

WP on both of the shoals) is the less preferred one. 

While investigating the results for the scenarios of particular interest, described in section 2.1, it 

seems that people have the highest aggregate WTP for the scenario implying the construction of 

ECO-WP on both of the shoals (scenario D: 8.2 million euros per year). Although the WTP for the 

scenario implying the construction of the MPA on the Apollo shoal (scenario A: 3.4 million euros per 

year) is more than two times lower than the WTP for D scenario, it is still positive and higher than the 

WTP for the “ordinary” wind park (scenario B: negative WTP). Also, we can see that the WTP to 

protect both of the shoals (scenario 2) is higher than the WTP for the construction of the ECO-WP 

there. Table 17 summarises the results presented in Table 16 by presenting only the scenarios of 

particular interest for this study. 

Table 17. Aggregate WTP of Estonian residents for the chosen valuation scenarios (million EUR per 
year). 

Source: Annex IV 
 
 

4. Discussion and conclusions 

The aim of this report was to elicit the preferences of Estonian respondents for different 

development alternatives of the shoals near Hiiumaa. In order to do so, and to answer the research 

questions (Box 4), we conducted a choice experiment study and obtained WTP estimates which 

reflect different preferences of the Estonian population to choose a particular development option of 

the shoal. 

The results show that although people are generally in favour of the EU targets to increase the share 

of renewable energy in final energy consumption (81% of respondents), fewer respondents (42%) 

support the subsidies for renewable energy in the form that they are now. The survey results show 

that people generally are not prepared to support the construction of the off-shore wind parks in the 

marine waters north of Hiiumaa and the associated WTP for the construction is negative. The 

opponents of the wind parks (both ECO-WP and WP) are mostly people living in West Estonia 

(including Hiiumaa island) and North-East Estonia (the oil-shale region), which indicates that both the 

location of the wind park and the fears of potential socio-economic implications of the reduction of 

amount of electricity produced in a conventional way play an important role in shaping peoples’ 

preferences. 

Attribute Scenario A Scenario B Scenario C Scenario D 

Apollo Shoal MPA WP ECO-WP ECO-WP 

Western Shoals No change WP WP ECO-WP 

Aggregate WTP 3.4 negative 5.1 8.2 
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As for protection of the shoals, people generally thought that protection of the marine environment 

is generally a good idea (98% of respondents) and that the size of Estonian marine areas under 

environmental protection is about right (40%) or might even be expanded (56%). The WTP results 

also reveal that the population of Estonia might be willing to pay up to 3.4 million euros per year in 

order to protect the Apollo shoal and up to 9.3 million euros per year to protect both of the shoals. 

Despite the fact that people were not willing to pay to support the construction of an “ordinary” 

wind park, their WTP for the wind park that minimises the effect on environment (ECO-WP) is high, 

though not as high as the WTP for establishment of the MPA on both of the shoals. The average WTP 

for protection of both of the shoals was 7 euros per person per year, while people were willing to pay 

on average one euro per person per year less for the ECO-WP on both of the shoals. 

As for research questions (Box 4), we can state that 

people generally do not find that using the areas as a 

wind park increases their welfare and many of them 

seem bothered by the way the money is collected (the 

subsidy is included in the electricity bill of consumers). 

As for the “environmentally friendly” wind park, the 

aggregate WTP estimates are positive and close to the 

estimations reflecting the WTP for the construction of 

marine protected area on both of the shoals. This might suggest that people’s preferences vary and 

they are willing to invest their money to support the wind energy production only if they believe that 

the money would be channelled for additional protection of the environment, not for the sole 

purpose of profit of the wind energy producer. It is clear that there is a need for further work on the 

datasets and investigation of different types of models, which might explain the behaviour of 

respondents better than simple MNL model. 

To conclude, this case study is the first time when discrete choice experiment methodology is used 

for valuing the benefits and costs of different use of Estonian marine waters. The WP5 team of the 

project learned much about this powerful tool and how to design future similar surveys. We learned 

that the choice of the relevant attributes and their levels is of utmost importance for such an 

exercise affecting the outcome and conclusions of the CE study. The choice of the attributes, in turn, 

depends on the formulated research questions. The research questions should be revisited in case it 

is perceived that respondents are overburdened with information and it is not possible to construct 

the choice task, which satisfies all the aims of research. 

Box 4. RESEARCH QUESTIONS 

Is the value of using the area as a wind farm 

higher than the value of biodiversity it subsists? 

How much is society willing to pay for an 

environmentally sound wind park (a wind park 

that would not damage ecosystem or will damage 

it minimally) in comparison to the wind park that 

is currently planned to be erected? 
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Annexes 

Annex I. Questionnaire 

 

Dear respondent, 

 

This survey aims to elicit the attitudes of Estonian residents towards different development 

options of the shallow marine areas north of Hiiumaa island. This survey is part of the 

international project GES-REG (Good Environmental Status through REGional cooperation 

and development), managed by Stockholm Environmental Institute Tallinn Centre (SEI 

Tallinn). Your contribution is important since it will be considered by policy makers while 

taking decisions on how to further develop these marine areas. Your answers will be handled 

confidentially and the contributions will be used in an aggregated form only. 

 

It will take approximately 30-40 minutes to complete the survey. 

 

Thank you for your time! 
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Hiiumaa is the second largest island in Estonia. The marine area north of Hiiumaa includes four 

shoals, which are of particular interest for this survey. On the one hand, they provide environmentally 

valuable habitats for marine wildlife, and birds in particular. On the other hand, these shallow sea 

areas provide favourable wind conditions that make them suitable for producing off-shore wind 

energy. 

 

1. Have you ever been to Hiiumaa? 

 Yes 

 No 

In this survey we would like to present to you the information about alternative development options 

of these areas and would also ask for your opinion about how these marine areas should be developed 

in the future. 

 

HIIUMAA SHOALS 

 

There are four major shoals north of Hiiumaa. Their location is illustrated on the following map. 

 
 

Later in the survey we will refer to the three shoals situated to the North-West of Hiiumaa as the 

“Western” shoals, and the shoal situated north-east of Hiiumaa as the Apollo shoal. 

 

There are ecologically valuable reef and sandbank habitats presented on some areas of the bottoms of 

the Hiiumaa shoals. Reef habitats are very rare in the Baltic and they are biodiversity hotspots, 

because the stony bottom provides an opportunity for rich animal and plant life. Shallow water 

sandbanks are important sites for water birds’ feeding. Both reef and sandbanks habitats are 

represented on both of the shoals, but there are relatively more sandbank habitats on the Apollo shoal 

(8% of the area of the shoal) and reef habitats on the Western shoal (30% of the area of the shoals). 
 

The two pictures below illustrate how reefs and sandbanks bottom habitats look like. 
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Reef habitat 

 

 
Sandbank habitat 

 

The shoals and the diversity of wildlife in these habitats are perfect for birds foraging, because there is more 

food available on the shoals. In addition, the shoals are usually ice-free in the winter, and thus migrating 

birds can use the areas for their staging and overwintering. As a result, the Hiiumaa shoals are a good habitat 

for at least ten different species of birds, e.g., Long-tailed Duck, Common Scoter, Common Eider, Herring 

and Little Gull. 
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From left to right, upper row: Long-tailed Duck, Common Scoter; lower row: Common Eider, Herring Gull 

and Little Gull 

 

The most important shoal from the birds’ perspective is the Apollo shoal, where seven out of ten 

species of birds using the Hiiumaa shoals are present, including the highest numbers of Long-tailed 

Ducks. The Long-tailed Duck comes to the Baltic Sea for overwintering from the northern Russia and 

stays in the areas of the Gulf of Finland, the Gulf of Riga, and the Northern and Southern Baltic 

Proper. It is the most numerous wintering water bird in Estonia, especially in North Estonia and the 

ice-free waters of Hiiumaa and Saaremaa. 

During the period 1993-2007 the number of wintering Long-tailed Ducks in the Baltic Sea region 

decreased by 65% and that is why it is important to protect their wintering habitats. Therefore, it was 

also proposed that the Apollo shoal could possibly be developed differently from the Western shoals, 

in order to protect its bottom and bird habitats. 

 

2. Have you heard prior to this survey that the Hiiumaa shoals have valuable habitats 

on their bottom? 

 Yes 

 No 

3. Have you heard prior to this survey that the Hiiumaa shoals are important staging, 

foraging and wintering areas for migratory birds? 

 Yes 

 No 

4. Have you heard prior to this survey that the Apollo shoal is particularly important 

for the Long-tailed Duck? 

 Yes 

 No 

 

Currently, the Hiiumaa shoals are almost not disturbed by any economic activity. Due to their remote 

location the shoals are not used for leisure activities. Fish trawling is limited on most areas of the 
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shoals and there is not much shipping in the area. As a result, the area has retained its good ecological 

status and continues to be a valuable marine habitat. 

Despite the good ecological status and importance for birds, the shoals are not currently being 

protected as a marine protected area. This means that the state of the ecosystem is not systematically 

monitored and there are no restrictions to economic use, including leisure activities on the shoals. In 

addition, it is possible that these areas will be used economically in the future, which means that some 

construction or excavation activities could take place in the future and disturbance of ecosystems 

might occur. 

In this study we would like to find out what are your preferences for the future use and development 

of the Hiiumaa shoals. The possibilities may include establishing a marine protected area, building a 

wind park or leaving the area unchanged as it is now. 

In the remainder of the survey we will describe all possible options and explain what they entail. Since 

there may be costs associated with different development options, and these costs would need to be 

covered from everyone’s taxes or other payments, we would like you to consider the different options 

and later choose the ones which you consider the best, provided the increased cost to your household. 

 

POSSIBLE DEVELOPMENT OPTIONS FOR THE HIIUMAA SHOALS 

 

1. ESTABLISHMENT OF MARINE PROTECTED AREAS (MPA) 

 

Approximately 27% of marine waters in Estonia are under some form of limited use, where the use of 

marine waters (e.g. fishing, excavation or the installation of wind turbines) is restricted or limited. On 

the other hand, the protection enables to save unique marine ecosystems and habitats, or protect them 

from disturbance, caused by human activity. 

It was proposed that the Apollo shoal, which is considered to be ecologically highly valuable, could 

become a marine protected area, while the Western shoals could come into economic use in some 

other way. According to the proposal, the marine protected area would mean that only construction 

and excavation activity would be prohibited there. As a result, the habitats will be maintained and the 

marine mammals, birds and fish could continue to thrive in these areas. 

Alternatively, it is possible to include all the four shoals into the Estonian marine protected areas, 

ensuring that all the ecosystems are preserved. 

Establishing new marine protected areas, however, requires that the cost of management and 

monitoring are paid. They would be covered from the general taxes every household in Estonia pays. 

5. Have you heard prior to this survey that there has been a proposal to create a 

marine protected area on the Apollo shoal? 

 Yes 

 No 

6. In general, do you think we should protect marine waters in Estonia? 

 Yes 

 No 

 Do not know 

7. Currently, 27% of Estonian marine areas have some kind of limitations to use. Do 

you think this is enough? 

 It is too much 

 It is about right 

 It is too little 

 Do not know 
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8. Are you in favour of establishment of a marine protected area on the Hiiumaa 

shoals? 

 Yes, on all of the shoals 

 Yes, only on the Apollo shoal 

 Yes, only on the Western shoals 

 No 

 Do not know 

 

2. BUILDING A WIND PARK (WP) 

 

Currently, the basic material for electricity production is oil shale. The use of oil shale for electricity 

production leads to different environmental problems (like storage of dangerous waste, CO2 and other 

emissions, pollution of water, the falling level of ground water during the oil shale extraction and 

other). Due to the use of oil shale, the Estonian economy needs more resources in comparison to other 

EU countries. For each produced unit of GDP three times more resources is consumed in comparison 

to the EU average. 

In order to produce electricity without damage to environment it is possible to use renewable energy 

sources such as wind and solar energy, instead of oil shale. The use of renewable energy is in 

accordance with the climate and energy policy of EU, which has the goal of 25% of final energy 

consumption from renewable energy sources by 2020. Estonia has already achieved this goal in 2011, 

when already 26% of consumed energy in Estonia originated from renewable energy sources. 

Currently, the energy generated from renewables is more expensive in comparison to the energy 

generated by the oil shale plants, due to high investment costs. In order to promote the use of 

renewable energy sources such as wind, and to achieve the EU targets, the energy from such sources is 

subsidised via the taxing of energy consumption. This subsidy takes the form of an additional payment 

in consumers’ monthly electricity bills. 

 

9. To what extent do you agree or disagree with the following statements: 
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There is already enough renewable energy consumed 

from renewable (26% of final energy consumption) 

     

I am in favour of the EU targets for renewable energy 

sources 

     

The production of renewable energy should be 

supported in Estonia 

     

The wind energy production should be supported by 

consumers as it is today 

     

Production of other types of renewable energy should be 

supported, but not wind energy 

     

We should use oil shale potential as a priority for energy 

and electricity production 
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One of the possible sources of renewable energy that could be further expanded is wind energy. 

However, there are typically problems with building windmills on-shore due to the resistance of local 

communities. Lack of feasible sites has led to consider wind energy production off-shore. Currently, 

there are no operating off-shore wind parks in Estonia, though there are several projects under 

development. 

One such project is the establishment of a wind park on Hiiumaa shoals. The wind turbines could be 

situated on the all of the four shallow areas (Western shoals and “Apollo”). The wind park would be 

situated at least 12 km from the shore and is expected to be seen with clear weather from Northern and 

North-Western Hiiumaa and Vormsi island. 

 

In total, approximately 200 wind turbines are designed to be erected on all of the shoals. Establishment 

of such a wind park would increase Estonian energy security – the total intended yearly electricity 

production would be equivalent to approximately 22% of total electricity production of Estonia in 

2011. 

The construction of the wind park would start in 2017 and would last for three years. The construction 

of the wind park would involve new jobs for 100-200 people. Operating the wind park would create 

10-20 jobs. Some of the vacancies could be covered by local people, others would require 

professionals from the other parts of Estonia and Europe. 

Construction of the wind park would cause some temporary but major pressures on the marine 

environment of Hiiumaa shoals. This means that bottom habitats would be strongly affected during 

construction; marine mammals, fish and birds would be disturbed. During the wind park operation 

phase, the impact on marine life is unclear, but it would be definitely less than during the construction 

phase. The usage of the shoals by birds would still be limited. 

The installation of the wind park would be done by a private company. However, due to the fact that 

renewable energy is subsidised in Estonia, everyone would have to pay a share of these costs (e.g. in 

the form of an increased electricity bill). Due to a number of reasons (e.g. free electricity market, the 

upper limit of subsidies) it is, however, unclear by how much the electricity price would increase. 

 

10. Are you in favour of establishment of the Hiiumaa wind park? 

 Yes, on all of the shoals 

 Yes, only on the Apollo shoal 

 Yes, only on the Western shoals 

 No 

 Do not know 

 

3. ENVIRONMENTALLY FRIENDLY WIND PARK (ECO-WP) 

 

Another possibility for developing the Hiiumaa shoals is to build an environmentally friendly wind 

park, where the negative effects on the environment are minimised. The wind turbines would be 

located on the areas where the valuable bottom habitats are not presented, which would allow to save 

them. The number of wind turbines would decrease while the power capacity of each turbine would 

increase allowing to produce the same amount of electricity as in the wind park (WP) option and 

expand the space for birds. The producer would use the best available techniques in order to minimise 

the effects on the environment both during the construction and operation phase. 

Requirements to reduce the environmental impacts to the minimum make this option more expensive 

compared to the wind park (WP) or Marine Protected Area (MPA) options. 
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11. Are you in general in favour of the establishment of an environmentally friendly 

wind park on Hiiumaa shoals? 

 Yes, on all of the shoals 

 Yes, only on the Apollo shoal 

 Yes, only on the Western shoals 

 No 

 Do not know 

 

4. STATUS QUO IS MAINTAINED (NO CHANGE) 

 

Finally, it is possible not to introduce any changes to the Western, or the Apollo shoals. This 

alternative means that for now everything would remain as it currently is, however, it is possible that 

the area would be developed in some way in the future. 

This alternative entails no additional costs to you, or any other household in Estonia. 

 

THE FUTURE SCENARIOS FOR THE HIIUMAA SHOALS 

 

In what follows we would like to present you with 12 choice situations which describe the alternative 

development options for the Hiiumaa shoals and ask you to choose the option that you prefer. 

Since the Apollo shoal may be considered different from the other shoals, the scenarios describe the 

development of the Apollo shoal and the Western shoals separately. For each of them, the possible 

development options are indicated as: 

- No change – the Status Quo is maintained 

- MPA – establishing the marine protected area 

- WP – building a wind park 

- ECO-WP – building an ‘environmentally friendly’ wind park 

 

Take an example of the following choice task, where we ask you to choose between alternative A and 

B (question 12). You are asked here to choose between the options, that the ecological wind-park 

would be developed on all the four shoals (Alternative A) and Alternative B, which implies that the 

Apollo shoal is taken under protection, guaranteeing that no changes would appear there and that the 

Western shoals would remain unprotected, and no wind turbines would be built there now. In addition, 

you can choose the option of Status Quo, which implies no changes for any of the shoals. 

An important thing to consider in your choices is the cost associated with each alternative. This cost is 

an increase in the amount of taxes or electricity bill your household would have to pay annually. The 

Alternative A would cost you 10 EUR per year and Alternative B – 5 EUR per year. Choosing the 

Status Quo does not cost you anything. 

12. CHOICE TASK (EXAMPLE). Please choose the alternative which is the most 

preferable for you: 

  Status quo 
Alternative 

A 

Alternative 

B 

Apollo shoal No change ECO-WP MPA 

Western shoals No change ECO-WP No change 

Cost to your household (EUR per year)  0 10 5 

YOUR CHOICE       
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Please consider each choice situation carefully. The costs may vary in different choice tasks – please 

select the alternative which you personally find the most preferable, given the associated cost your 

household would have to pay annually. Please take into account that the money paid will decrease 

your annual disposable income and you might want to use it for some other purposes. If you are not 

sure your household would like or can afford to pay an indicated amount (5 or 10 EUR in case of the 

example choice card) – select the Status Quo alternative, which costs you nothing. 

When making a choice please take into account the fact that in addition to the local impacts, the 

installation of the wind park will have impacts for Estonia as a whole (e.g. energy security and 

electricity price). 

 

CHOICE TASKS 

 

No change – the Status Quo is maintained 

MPA – establishing the Marine Protected Area 

WP – building a wind park 

ECO-WP– building an ‘environmentally friendly’ wind park 

 

13-1. CHOICE TASK 1. Please choose the alternative which is the most preferable for you: 

  Status Quo 
Alternative 

A 

Alternative 

B 

Apollo shoal No change WP MPA 

Western shoals No change No change ECO-WP 

Cost to your household (EUR per year)  0 10 5 

YOUR CHOICE       

 

13-2. CHOICE TASK 2. Please choose the alternative which is the most preferable for you: 

  Status Quo 
Alternative 

A 

Alternative 

B 

Apollo shoal No change ECO-WP MPA 

Western shoals No change ECO-WP No change 

Cost to your household (EUR per year)  0 20 2 

YOUR CHOICE       

 

13-3. CHOICE TASK 3. Please choose the alternative which is the most preferable for you: 

  Status Quo 
Alternative 

A 

Alternative 

B 

Apollo shoal No change No change WP 

Western shoals No change ECO-WP No change 

Cost to your household (EUR per year) 0 2 10 

YOUR CHOICE       

 

13-4. CHOICE TASK 4. Please choose the alternative which is the most preferable for you: 

  Status Quo 
Alternative 

A 

Alternative 

B 



41 

Apollo shoal No change WP No change 

Western shoals No change WP MPA 

Cost to your household (EUR per year)  0 5 5 

YOUR CHOICE       

 

13-5. CHOICE TASK 5. Please choose the alternative which is the most preferable for you: 

  Status Quo 
Alternative 

A 

Alternative 

B 

Apollo shoal No change No change ECO-WP 

Western shoals No change WP MPA 

Cost to your household (EUR per year)  0 10 5 

YOUR CHOICE       

 

13-6. CHOICE TASK 6. Please choose the alternative which is the most preferable for you: 

  Status Quo 
Alternative 

A 

Alternative 

B 

Apollo shoal No change MPA WP 

Western shoals No change No change ECO-WP 

Cost to your household (EUR per year)  0 10 10 

YOUR CHOICE       

 

13-7. CHOICE TASK 7. Please choose the alternative which is the most preferable for you: 

  Status Quo 
Alternative 

A 

Alternative 

B 

Apollo shoal No change MPA ECO-WP 

Western shoals No change ECO-WP no change 

Cost to your household (EUR per year)  0 2 20 

YOUR CHOICE       

 

13-8. CHOICE TASK 8. Please choose the alternative which is the most preferable for you: 

  Status Quo 
Alternative 

A 

Alternative 

B 

Apollo shoal No change WP WP 

Western shoals No change MPA WP 

Cost to your household (EUR per year)  0 20 2 

YOUR CHOICE       

 

13-9. CHOICE TASK 9. Please choose the alternative which is the most preferable for you: 

  Status Quo 
Alternative 

A 

Alternative 

B 

Apollo shoal No change MPA MPA 

Western shoals No change WP MPA 
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Cost to your household (EUR per year)  0 20 2 

YOUR CHOICE       

 

13-10. CHOICE TASK 10. Please choose the alternative which is the most preferable for you: 

  Status Quo 
Alternative 

A 

Alternative 

B 

Apollo shoal No change ECO-WP No change 

Western shoals No change WP WP 

Cost to your household (EUR per year)  0 2 20 

YOUR CHOICE       

 

13-11. CHOICE TASK 11. Please choose the alternative which is the most preferable for you: 

  Status Quo 
Alternative 

A 

Alternative 

B 

Apollo shoal No change ECO-WP No change 

Western shoals No change No change ECO-WP 

Cost to your household (EUR per year)  0 5 20 

YOUR CHOICE       

 

13-12. CHOICE TASK 12. Please choose the alternative which is the most preferable for you: 

  Status Quo 
Alternative 

A 

Alternative 

B 

Apollo shoal No change No change ECO-WP 

Western shoals No change MPA ECO-WP 

Cost to your household (EUR per year)  0 5 10 

YOUR CHOICE       

 

14. To what extent do you agree or disagree with the following statements, about the choice 

tasks? 
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I can’t afford to pay  
     

I do not want the wind park be located near Hiiumaa 
     

I believe it is possible to create a wind park which has 

minimal impact on the environment 

     

I care about the environment 
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I find questions related to renewable energy important 
     

There is enough information in the questionnaire to make 

the choice 

     

The topic of the questionnaire is not important to me 
     

I believe the money will be used for the purpose  
     

 

15. In making your choices, which of the facts did you consider to be important or unimportant? 

  Important Unimportant 

The impact on birds     

The impact on bottom habitats     

The environmental impact: other than the impact on birds 

or bottom habitats     

The impact on the Apollo shoal   

The impact on the Western shoals     

The impact on the economy and employment of Hiiumaa     

The impact on the economy and employment of other 

parts of Estonia and Europe   

Compliance with EU development of renewable energy 

capacities     

The impact on the energy security of Estonia   

The use of renewable energy sources in electricity 

production is more environmentally friendly in 

comparison to the use of oil shale   

Use of renewable energy is more sustainable in the long-

term perspective   

Visual pollution effects for coastal people     

Location of the wind park (Hiiumaa shoals)   

Cost: increased taxes due to establishment of the marine 

protected area   

 

 

Cost: increased electricity bill due to the establishment of 

the wind park and associated grid system   

 

GENERAL QUESTIONS 

 

To help us raise the quality of questionnaire, we need to know a little bit about you. The information 

you provide in this survey is completely confidential – this information cannot be connected to you 

personally. Please provide this information, otherwise we cannot use your other answers. 

 

16. In order to understand peoples’ choices better, we’d like to ask you some questions about how you 

view the world and what kind of person you are. Below, there are a number of personality traits that 

may or may not apply to you. Please indicate the extent to which you agree or disagree with each 

statement. You should rate the extent to which the pair of traits applies to you, even if one 

characteristic applies more strongly than the other. 
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     Extraverted, enthusiastic        

     Critical, quarrelsome        

     Dependable, self-disciplined        

     Anxious, easily upset        

     Open to new experiences, complex        

     Reserved, quiet        

     Sympathetic, warm        

     Disorganised, careless        

     Calm, emotionally stable        

     Conventional, uncreative        

 

17. We would like to know what your general knowledge about marine and energy related issues is. 

Please answer the following questions by indicating true or false T=True, F=False. (Please 

note that four questions at the end of the test relate to the issues raised in this questionnaire). 

 T F 

Do 
not 

know 

1. Algal blooms are signs of serious eutrophication of the Baltic Sea      

2. Alien species can spread into Baltic Sea with the ballast water of ships      

3. Biodiversity of the Baltic Sea is very high since here cohabit both salt water 

and fresh water species     

 

4. The cormorant is a typical alien bird species in Estonian coastal areas     
 

5. Estonia plans to establish several marine protected areas along its coast in 

order to protect the return of sexually mature eels to the Sargasso Sea in the 

Atlantic Ocean     

 

6. The Nord Stream gas pipe links the energy systems of Russia, Baltic states, 

Nordic countries, Poland and Germany     

 

7. Oil spills are considered one of the most serious security risks in the Gulf of 

Finland     

 

8. Neugrund is a meteorite crater at the sea bottom of the Gulf of Finland      
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9. 15% of final energy consumption in Estonia comes from renewables     
 

10. 20% of electricity production in Estonia originates from wind turbines     
 

11. Estonia has already reached the EU 2020 target for reduction of CO2 

emissions     
 

12. The “Western” shoals are more ecologically valuable than the Apollo shoal, 

because of the higher number of water birds using the areas for wintering     

 

13. Establishment of the Hiiumaa wind park will affect only the local 

communities     
 

14. The MPA scenario will guarantee that no construction or excavation 

activities will happen to the shoal     

 

15. The Environmental impact of ECO-WP scenario is less than the impact of 

WP scenario     

 

 

 

DEMOGRAPHIC QUESTIONS 

 

18. In what year were you born? 

__________ 

 

19. Are you: 

 Female 

 Male 

 

20. How many people live in your household, including yourself? 

__________ 

 

21. How many people in your household are under 18 years old? 

__________ 

 

22. What is your highest level of education? 

 Basic school 

 Secondary school 

 Professional school 

 University 

 Other, please specify ____________________________________ 

 

23. What is your current occupational status? Please choose only one option that best describes 

your occupational status. 

 Employed full-time 

 Employed part-time 

 Retired 

 Student 

 Home-employed 

 Self-employed (including FIE) 

 Unemployed 
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24. Where do you live (town or local municipality, county) 

__________ 

 

25. What is your monthly net household income (after taxes)? Please include all sources of 

income, including benefits, stipends, pension, etc. 

 € 400 per month or less 

 € 600 - 800 per month 

 € 800 – 1,000 per month 

 € 1,000 – 1,600 per month 

 € 1,600 per month or more 

 

26.  Any further comments. If you would like to make a comment on the survey or anything else, 

please do so below. 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 
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Annex II. Additional descriptive tables 

 

Table 18. Who are in favour of establishing the wind park on Hiiumaa shoals? 

   Are you in favour of establishing the Hiiumaa wind 
park? 

   Yes, on 
all of the 

shoals 

Yes, only 
on the 
Apollo 
shoal 

Yes, only 
on the 

Western 
shoals 

No Do not 
know 

In what year were you 
born? Groups 

1998-1979 Row N % 20% 4% 21% 32% 23% 

 Count 53 10 58 88 62 

1978-1964 Row N % 15% 1% 9% 54% 20% 

 Count 32 3 20 117 44 

1963-1939 Row N % 8% 3% 8% 58% 23% 

 Count 24 10 24 182 72 

Gender 

Male Row N % 15% 4% 16% 45% 20% 

 Count 56 14 58 166 75 

Female Row N % 12% 2% 10% 51% 24% 

 Count 54 9 45 220 104 

What is your highest 
level of education? 

Basic school Row N % 33% 0% 14% 29% 23% 

 Count 7 0 3 6 5 

Secondary school Row N % 13% 2% 11% 49% 25% 

 Count 43 7 36 157 80 

Professional school Row N % 16% 3% 12% 38% 31% 

 Count 13 2 9 30 25 

University Row N % 13% 4% 14% 51% 18% 

 Count 47 14 54 193 68 

Other, please 
specify 

Row N % 0% 0% 0% 0% 100% 

 Count 0 0 0 0 1 

Region 

North Estonia 
Row N % 16% 3% 15% 47% 17% 

Count 56 12 53 162 60 

West Estonia 
Row N % 10% 1% 8% 60% 21% 

Count 9 1 7 53 18 

Central Estonia 
Row N % 15% 3% 7% 47% 28% 

Count 12 3 6 38 22 
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   Are you in favour of establishing the Hiiumaa wind 
park? 

   Yes, on 
all of the 

shoals 

Yes, only 
on the 
Apollo 
shoal 

Yes, only 
on the 

Western 
shoals 

No Do not 
know 

North-East Estonia 
Row N % 12% 5% 8% 51% 25% 

Count 11 4 7 45 22 

South Estonia 
Row N % 11% 2% 15% 44% 28% 

Count 22 4 29 88 56 

What is your monthly 
net household income 
(after taxes)? Please 
include all sources of 
income, including 
benefits, stipends, 
pension, etc. 

€ 400 or less per 
month 

Row N % 15% 4% 9% 48% 25% 

 Count 26 6 15 84 43 

€ 600 – 800 per 
month 

Row N % 15% 2% 8% 51% 24% 

 Count 30 4 17 101 48 

€ 800 – 1,000 per 
month 

Row N % 9% 4% 16% 48% 23% 

 Count 15 7 25 77 36 

€ 1,000 – 1,600 per 
month 

Row N % 12% 4% 17% 48% 19% 

 Count 20 6 29 82 33 

€ 1,600 per month 
or more 

Row N % 20% 0% 17% 45% 19% 

 Count 19 0 16 43 18 

Nationality 

Estonian Row N % 11% 4% 13% 48% 24% 

 Count 62 20 68 261 128 

Other Row N % 18% 1% 13% 48% 19% 

 Count 48 3 35 125 50 

Note: relates to question 10 in the questionnaire (Annex I) 

 

Table 19. Who are in favour of establishing an environmentally friendly wind park on Hiiumaa 
shoals? 

 Are you in general in favour of establishing an 
environmentally friendly wind park on Hiiumaa shoals? 

Yes, on all 
of the 
shoals 

Yes, only 
on the 
Apollo 
shoal 

Yes, only 
on the 

Western 
shoals 

No Do not 
know 

In what year were 
you born? Groups 

1998-1979 Row N % 35% 6% 23% 17% 19% 

Count 95 15 63 46 53 

1978-1964 Row N % 29% 2% 13% 35% 21% 
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 Are you in general in favour of establishing an 
environmentally friendly wind park on Hiiumaa shoals? 

Yes, on all 
of the 
shoals 

Yes, only 
on the 
Apollo 
shoal 

Yes, only 
on the 

Western 
shoals 

No Do not 
know 

Count 63 5 27 76 45 

1963-1939 Row N % 15% 3% 16% 42% 24% 

Count 48 9 49 131 76 

Gender 

Male Row N % 30% 4% 18% 28% 20% 

Count 111 14 66 103 74 

Female Row N % 22% 4% 17% 35% 23% 

Count 95 16 72 150 99 

What is your highest 
level of education? 

Basic school Row N % 47% 0% 10% 14% 29% 

Count 10 0 2 3 6 

Secondary school Row N % 23% 3% 16% 34% 23% 

Count 75 11 52 109 75 

Professional 
school 

Row N % 34% 4% 13% 24% 25% 

Count 27 3 10 19 19 

University Row N % 25% 4% 20% 32% 19% 

Count 94 15 75 122 72 

Other, please 
specify 

Row N % 0% 0% 0% 0% 100% 

Count 0 0 0 0 1 

Region 

North Estonia Row N % 28% 4% 20% 29% 19% 

Count 96 15 67 101 64 

West Estonia Row N % 18% 3% 15% 38% 26% 

Count 16 3 13 33 23 

Central Estonia Row N % 29% 2% 15% 28% 27% 

Count 23 2 12 22 21 

North-East Estonia Row N % 20% 3% 13% 44% 19% 

Count 18 3 12 39 17 

South Estonia Row N % 27% 3% 17% 29% 24% 

Count 53 7 35 58 48 

What is your 
monthly net 
household income 
(after taxes)? Please 
include all sources of 
income, including 
benefits, stipends, 

€ 400 per month 
or less 

Row N % 24% 4% 12% 37% 23% 

Count 42 6 22 64 40 

€ 600 – 800 per 
month 

Row N % 28% 3% 15% 33% 22% 

Count 55 6 29 65 44 

€ 800 – 1,000 per  Row N % 22% 5% 23% 28% 21% 
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 Are you in general in favour of establishing an 
environmentally friendly wind park on Hiiumaa shoals? 

Yes, on all 
of the 
shoals 

Yes, only 
on the 
Apollo 
shoal 

Yes, only 
on the 

Western 
shoals 

No Do not 
know 

pension, etc. month 
Count 36 8 37 45 34 

€ 1,000 – 1,600 
per month 

Row N % 26% 5% 21% 30% 18% 

Count 45 8 35 52 31 

€ 1,600 per month 
or more 

Row N % 30% 1% 16% 28% 25% 

Count 29 1 16 27 24 

Nationality 

Estonian Row N % 26% 4% 17% 29% 23% 

Count 140 22 94 157 126 

Other Row N % 25% 3% 17% 37% 18% 

Count 66 7 45 96 47 

Note: relates to question 11 in the questionnaire (Annex I) 
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Annex III. Results in order of question numbering in the questionnaire 

(excluding WTP questions) 

 

 Yes No 

 Row N % Count Row N % Count 

1. Have you ever been to Hiiumaa? 66% 528 34% 272 

2. Have you heard prior to this survey that the 
Hiiumaa shoals have valuable habitats on their 
bottom? 

26% 205 74% 595 

3. Have you heard prior to this survey that the 
Hiiumaa shoals are important staging, foraging and 
wintering areas for migratory birds? 

44% 348 56% 452 

4. Have you heard prior to this survey that the Apollo 
shoal is particularly important for the Long-tailed 
Duck? 

11% 85 89% 715 

5. Have you heard prior to this survey that there has 
been a proposal to create a marine protected area 
on the Apollo shoal? 

8% 61 92% 739 

 

  Column N % Count 

6. In general, do you think we should 
protect the marine waters in Estonia? 

Yes 90% 722 

No 2% 16 

Do not know 8% 61 

7. Currently, 27% of Estonian marine areas 
have some kind of limitations to use. Do 
you think this is enough? 

It is too much 3% 21 

It is about right 27% 218 

It is too little 38% 301 

Do not know 32% 260 

8. Are you in general in favour of 
establishment of a marine protected 
area on the Hiiumaa shoals? 

Yes, on all of the shoals 65% 523 

Yes, only on the Apollo shoal 13% 104 

Yes, only on the Western shoals 1% 12 

No 4% 33 

Do not know 16% 128 

 

9.1. To what extent do you agree or 
disagree with the following statements: 
There is already enough renewable energy 
consumed from renewable (26% of final 
energy consumption) 

Definitely agree 10% 82 

Rather agree 19% 155 

Neither agree nor disagree / do not 
know 

31% 246 

Rather disagree 33% 262 

Definitely disagree 7% 55 

9.2. To what extent do you agree or 
disagree with the following statements: I 
am in favour of the EU targets for 
renewable energy sources 

Definitely agree 17% 134 

Rather agree 42% 333 

Neither agree nor disagree / do not 
know 

28% 223 

Rather disagree 11% 85 

Definitely disagree 3% 25 

9.3. To what extent do you agree or 
disagree with the following statements: The 
production of renewable energy should be 
supported in Estonia 

Definitely agree 21% 169 

Rather agree 43% 345 

Neither agree nor disagree / do not 
know 

18% 141 

Rather disagree 13% 102 

Definitely disagree 5% 43 
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9.4. To what extent do you agree or 
disagree with the following statements: The 
wind energy production should be 
supported by consumers as it is today 

Definitely agree 6% 47 

Rather agree 22% 180 

Neither agree nor disagree / do not 
know 

31% 249 

Rather disagree 25% 204 

Definitely disagree 15% 121 

9.5. To what extent do you agree or 
disagree with the following statements: 
Production of other types of renewable 
energy should be supported, but not wind 
energy 

Definitely agree 8% 67 

Rather agree 22% 180 

Neither agree nor disagree / do not 
know 

39% 315 

Rather disagree 24% 193 

Definitely disagree 6% 45 

9.6. To what extent do you agree or 
disagree with the following statements: We 
should use oil shale potential as a priority 
for energy and electricity production 

Definitely agree 5% 37 

Rather agree 16% 129 

Neither agree nor disagree / do not 
know 

27% 214 

Rather disagree 42% 336 

Definitely disagree 11% 85 

 

  Column N % Count 

10. Are you in favour of establishment of 
the Hiiumaa wind park? 

Yes, on all of the shoals 14% 110 

Yes, only on the Apollo shoal 3% 23 

Yes, only on the Western shoals 13% 103 

No 48% 386 

Do not know 22% 179 

11. Are you in general in favour of 
establishment of an environmentally 
friendly wind park on the Hiiumaa 
shoals? 

Yes, on all of the shoals 26% 206 

Yes, only on the Apollo shoal 4% 29 

Yes, only on the Western shoals 17% 139 

No 32% 253 

Do not know 22% 173 

 

14. To what extent do you agree or disagree with the following statements about 
the choice tasks? 

Column N 
% 

Count 

 I can’t afford to pay Definitely agree 26% 210 

Rather agree 29% 231 

Neither agree nor disagree / do not 
know 

16% 127 

Rather disagree 26% 211 

Definitely disagree 3% 21 

 I do not want the wind park be located near 
Hiiumaa 

Definitely agree 19% 148 

Rather agree 24% 192 

Neither agree nor disagree / do not 
know 

31% 245 

Rather disagree 22% 172 

Definitely disagree 5% 43 

 I believe it is possible to create a wind park 
which has minimal impact on the environment 

Definitely agree 23% 185 

Rather agree 44% 355 

Neither agree nor disagree / do not 
know 

15% 122 

Rather disagree 12% 94 

Definitely disagree 6% 44 

 I care about environment Definitely agree 53% 425 

Rather agree 38% 300 

Neither agree nor disagree / do not 7% 55 
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14. To what extent do you agree or disagree with the following statements about 
the choice tasks? 

Column N 
% 

Count 

know 

Rather disagree 2% 16 

Definitely disagree % 3 

I find questions related to renewable energy 
important 

Definitely agree 34% 274 

Rather agree 44% 350 

Neither agree nor disagree / do not 
know 

15% 122 

Rather disagree 6% 47 

Definitely disagree 1% 8 

There is enough information in the 
questionnaire to make the choice 

Definitely agree 24% 196 

Rather agree 45% 359 

Neither agree nor disagree / do not 
know 

19% 154 

Rather disagree 9% 75 

Definitely disagree 2% 16 

The topic of the questionnaire is not important 
to me 

Definitely agree 3% 27 

Rather agree 15% 121 

Neither agree nor disagree / do not 
know 

19% 154 

Rather disagree 40% 322 

Definitely disagree 22% 177 

I believe the money will be used for the 
purpose 

Definitely agree 11% 86 

Rather agree 31% 250 

Neither agree nor disagree / do not 
know 

36% 290 

Rather disagree 16% 129 

Definitely disagree 6% 45 

 

15. In making your choices which of the facts 
did you consider to be important or 
unimportant? 

 Column N 
% 

Count 

The impact on birds Important 96% 768 

Unimportant 4% 32 

The impact on bottom habitats Important 93% 742 

Unimportant 7% 58 

The environmental impact: other than the 
impact on birds or bottom habitats 

Important 89% 712 

Unimportant 11% 88 

The impact on the Apollo shoal Important 90% 717 

Unimportant 10% 83 

The impact on the Western shoals Important 87% 693 

Unimportant 13% 107 

The impact on the economy and employment 
of Hiiumaa 

Important 67% 532 

 Unimportant 33% 268 

The impact on the economy and employment 
of other parts of Estonia and Europe 

Important 51% 406 

Unimportant 49% 394 

Compliance with EU development of 
renewable energy capacities 

Important 42% 339 

Unimportant 58% 461 

The impact on the energy security of Estonia Important 63% 508 

Unimportant 37% 292 

The use of renewable energy sources in 
electricity production is more environmentally 

Important 79% 632 

Unimportant 21% 168 
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friendly in comparison to the use of oil shale 

Use of renewable energy is more sustainable 
in the long-term perspective 

Important 84% 674 

Unimportant 16% 126 

Visual pollution effects for coastal people Important 78% 626 

Unimportant 22% 174 

Location of wind park (Hiiumaa shoals) Important 71% 571 

Unimportant 29% 229 

Cost: increased taxes due to establishment of 
the marine protected area 

Important 69% 551 

Unimportant 31% 249 

Cost: increased electricity bill due to the 
establishment of the wind park and associated 
grid system 

Important 80% 638 

Unimportant 20% 162 

 

16. Please indicate the extent to which you agree or disagree with each statement Column N 
% 

Count 

Extraverted, enthusiastic Disagree strongly 4% 34 

 Disagree moderately 6% 50 

 Disagree a little 15% 121 

 Neither agree nor disagree 22% 175 

 Agree a little 34% 272 

 Agree moderately 14% 114 

 Agree strongly 4% 35 

Critical, quarrelsome Disagree strongly 8% 62 

 Disagree moderately 22% 175 

 Disagree a little 27% 217 

 Neither agree nor disagree 21% 169 

 Agree a little 18% 140 

 Agree moderately 4% 30 

 Agree strongly 1% 6 

Dependable, self-disciplined Disagree strongly 1% 10 

 Disagree moderately 1% 11 

 Disagree a little 3% 25 

 Neither agree nor disagree 11% 85 

 Agree a little 42% 332 

 Agree moderately 31% 245 

 Agree strongly 11% 92 

Anxious, easily upset Disagree strongly 10% 79 

 Disagree moderately 19% 156 

 Disagree a little 32% 253 

 Neither agree nor disagree 21% 170 

 Agree a little 14% 112 

 Agree moderately 3% 21 

 Agree strongly 1% 8 

Open to new experiences, complex Disagree strongly 2% 12 

 Disagree moderately 2% 17 

 Disagree a little 8% 64 

 Neither agree nor disagree 20% 156 

 Agree a little 39% 313 

 Agree moderately 20% 163 

 Agree strongly 9% 74 

Reserved, quiet Disagree strongly 3% 27 

 Disagree moderately 10% 80 

 Disagree a little 22% 177 

 Neither agree nor disagree 23% 182 
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16. Please indicate the extent to which you agree or disagree with each statement Column N 
% 

Count 

 Agree a little 27% 218 

 Agree moderately 11% 90 

 Agree strongly 3% 26 

Sympathetic, warm Disagree strongly 1% 7 

 Disagree moderately 1% 10 

 Disagree a little 3% 26 

 Neither agree nor disagree 10% 83 

 Agree a little 44% 351 

 Agree moderately 29% 228 

 Agree strongly 12% 95 

Disorganised, careless Disagree strongly 19% 151 

 Disagree moderately 30% 243 

 Disagree a little 26% 211 

 Neither agree nor disagree 16% 132 

 Agree a little 5% 39 

 Agree moderately 2% 18 

 Agree strongly 1% 6 

Calm, emotionally stable Disagree strongly 1% 10 

 Disagree moderately 4% 30 

 Disagree a little 8% 62 

 Neither agree nor disagree 19% 155 

 Agree a little 36% 288 

 Agree moderately 24% 189 

 Agree strongly 8% 66 

Conventional, uncreative Disagree strongly 11% 90 

 Disagree moderately 20% 156 

 Disagree a little 27% 218 

 Neither agree nor disagree 26% 206 

 Agree a little 12% 94 

 Agree moderately 3% 27 

 Agree strongly 1% 10 

 

17. Environmental knowledge test  Column N % Count 

Algal blooms are signs of serious eutrophication of the Baltic Sea True 55% 441 

False 9% 74 

Do not know 36% 285 

Alien species can spread into Baltic Sea with the ballast water of 
ships 

True 72% 575 

False 9% 68 

Do not know 20% 157 

Biodiversity of the Baltic Sea is very high since here cohabit both 
salt water and fresh water species 

True 61% 490 

False 12% 96 

Do not know 27% 214 

The cormorant is a typical alien bird species in Estonian coastal 
areas 

True 44% 353 

False 23% 188 

Do not know 32% 259 

Estonia plans to establish several marine protected areas along its 
coast in order to protect the return of sexually mature eels to the 
Sargasso Sea in the Atlantic Ocean 

True 21% 168 

False 12% 100 

Do not know 67% 532 

The Nord Stream gas pipe links energy systems of Russia, Baltic 
states, Nordic countries, Poland and Germany 

True 48% 383 

False 33% 267 

Do not know 19% 150 

Oil spills are considered one of the most serious security risks in the True 71% 569 
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Gulf of Finland False 10% 79 

Do not know 19% 152 

Neugrund is a meteorite crater at the sea bottom of the Gulf of 
Finland 

True 19% 156 

False 6% 51 

Do not know 74% 593 

15% of final energy consumption in Estonia comes from renewables True 28% 223 

False 30% 241 

Do not know 42% 335 

20% of electricity production in Estonia originates from wind 
turbines 

True 20% 159 

False 31% 246 

Do not know 49% 395 

Estonia has already reached the EU 2020 target for reduction of 
CO2 emissions 

True 28% 224 

False 17% 135 

Do not know 55% 441 

The Western shoals are more ecologically valuable than the Apollo 
shoal, because of the higher number of water birds, using the areas 
for wintering 

True 27% 214 

False 33% 263 

Do not know 40% 323 

Establishment of the Hiiumaa wind park will affect only the local 
communities 

True 14% 112 

False 70% 556 

Do not know 16% 132 

The MPA scenario will guarantee, that no construction or 
excavation activities will happen to the shoal 

True 50% 403 

False 15% 120 

Do not know 35% 277 

The Environmental impact of ECO-WP scenario is less than the 
impact of WP scenario 

True 56% 451 

False 7% 55 

Do not know 37% 295 

 

  Column N 
% 

Count 

18. In what year were you born? Groups 1998-1979 34% 272 

 1978-1964 27% 216 

 1963-1939 39% 312 

19. Are you: Male 46% 368 

 Female 54% 432 

 

  
Mean Minimum 

Percentile 
25 

Median 
50 

Percentile 
75 

Maximum 

20. How many people live in 
your household, including 
yourself? 

2.9 1 2 3 4 12 

21. How many people in your 
household are under 18 years 
old? 

0.7 0 0 0 1 5 

 

22. What is your highest level of education? Basic school 3% 21 

 Secondary school 40% 322 

 Professional school 10% 79 

 University 47% 377 

 Other, please specify % 1 

23. What is your current occupational status? 
Please choose only one option that best 
describes your occupational status. 

Employed full-time 64% 513 

Employed part-time 7% 57 

Retired 10% 79 

Student 5% 41 

Home-employed 4% 34 
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Self-employed (including FIE) 5% 44 

 Unemployed 4% 32 

24.1 Where do you live (county) Harjumaa 43% 344 

 Hiiumaa 2% 12 

 Ida-Virumaa 11% 88 

 Jõgevamaa 3% 22 

 Järvamaa 4% 32 

 Läänemaa 4% 32 

 Lääne-Virumaa 3% 26 

 Põlvamaa 4% 32 

 Pärnumaa 3% 26 

 Raplamaa 3% 23 

 Saaremaa 2% 18 

 Tartumaa 8% 66 

 Valgamaa 3% 23 

 Viljandimaa 4% 30 

 Võrumaa 3% 28 

24.2. Region Põhja-Eesti 43% 344 

 Lääne-Eesti 11% 88 

 Kesk-Eesti 10% 80 

 Kirde-Eesti 11% 88 

 Lõuna-Eesti 25% 200 

25. What is your monthly net household 
income (after taxes)? Please include all 
sources of income, including benefits, 
stipends, pension, etc. 

€ 400 per month or less 22% 174 

€ 600 – 800 per month 25% 200 

€ 800 – 1,000 per month 20% 160 

€ 1,000 – 1,600 per month 21% 170 

 € 1,600 per month or more 12% 96 

27. Nationality Estonian 67% 539 

 Other 33% 261 

 

Question 26 consisted of comments on the comprehensibility of the questions and the description of 
the survey topic. It was used for feedback from the pilot study. 
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Annex IV. NLOGIT outputs and syntaxes 

 

Project file contained  28800 observations. 

|-> create 

   ; protest=0$ ? 

|-> create 

   ; if (q14_6=5) protest=1$ ? 

|-> create 

   ; if (q14_8=5) protest=1$ 

|-> sample; all$ 

|-> INCLUDE;New;sq_all=0 $ ?  

|-> Include; protest=0$ 

|-> nlogit; 

   ; lhs = ans 

   ; rhs = sq, as_mpa, as_wp, as_ecowp, ws_mpa, ws_wp, ws_ecowp, c 

   ; choices =Alt 1, Alt 2, Sq $? 

Normal exit:  5 iterations. Status=0, F=  9077.789 

 

----------------------------------------------------------------------------- 

Discrete choice (multinomial logit) model 

Dependent variable        Choice 

Log likelihood function   -9077.78946 

Estimation based on N =  9228, K =  8 

Inf.Cr.AIC = 18171.6 AIC/N =  1.969 

Model estimated: Dec 22, 2013, 20:31:25 

R2=1-LogL/LogL* Log-L fncn R-sqrd R2Adj 

Constants only -9286.0914 .0224 .0220 

Response data are given as ind. choices 

Number of obs.= 9228, skipped  0 obs 

--------+-------------------------------------------------------------------- 

        |         Standard        Prob.   95% Confidence 

   ANS  | Coefficient    Error    z    |z|>Z*     Interval 

--------+-------------------------------------------------------------------- 

SQ      |   .71940***   .05776  12.46  .0000    .60620   .83260 

AS_MPA  |   .19615***   .04766   4.12  .0000    .10275   .28956 

AS_WP   |  -.49858***   .05288  -9.43  .0000   -.60223  -.39494 

AS_ECOWP|   .30271***   .04825   6.27  .0000    .20814   .39727 

WS_MPA  |   .34109***   .05258   6.49  .0000    .23804   .44413 

WS_WP   |  -.00918      .05205   -.18  .8600   -.11120   .09284 

WS_ECOWP|   .16777***   .05028   3.34  .0008    .06922   .26631 

C       |  -.03236***   .00250  -12.95 .0000   -.03726  -.02746 

--------+-------------------------------------------------------------------- 
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Note: ***, **, * ==> Significance at 1%, 5%, 10% level. 

----------------------------------------------------------------------------- 

 

|-> wald 

  ; fn1 = b_as_mpa/-b_c 

  ; fn2 = b_as_wp/-b_c 

  ; fn3 = b_as_eco/-b_c 

  ; fn4 = b_ws_mpa/-b_c 

  ; fn5 = b_ws_wp/-b_c 

  ; fn6 = b_ws_eco/-b_c 

  ; fn7 = b_c/-b_c 

  $ 

----------------------------------------------------------------------------- 

WALD procedure. Estimates and standard errors 

for nonlinear functions and joint test of 

nonlinear restrictions. 

VC matrix for the functions is singular. 

Standard errors are reported, but the 

Wald statistic cannot be computed. 

Functions are computed at means of variables 

--------+-------------------------------------------------------------------- 

    |         Standard      Prob.   95% Confidence 

WaldFcns| Coefficient    Error    z  |z|>Z*     Interval 

--------+-------------------------------------------------------------------- 

 Fncn(1)|   6.06211***   1.54909   3.91 .0001   3.02596  9.09827 

 Fncn(2)|  -15.4087***   1.93292  -7.97 .0000  -19.1972 -11.6202 

 Fncn(3)|   9.35515***   1.59816   5.85 .0000   6.22282 12.48748 

 Fncn(4)|   10.5412***   1.76199   5.98 .0000   7.0878  13.9947 

 Fncn(5)|     -.28364    1.60872   -.18 .8600  -3.43667  2.86939 

 Fncn(6)|   5.18478***   1.55882   3.33 .0009   2.12955  8.24001 

 Fncn(7)|  -1.00000  .....(Fixed Parameter)..... 

--------+-------------------------------------------------------------------- 

Note: ***, **, * ==> Significance at 1%, 5%, 10% level. 

Fixed parameter ... is constrained to equal the value or 

had a nonpositive st.error because of an earlier problem. 

----------------------------------------------------------------------------- 

 

|-> wald 

   ; fn1 = (b_as_mpa)/-b_c 

   ; fn2= (b_as_wp+b_ws_wp)/-b_c 

   ; fn3= (b_as_eco)/-b_c 

   ; fn4 = (b_as_eco+b_ws_eco)/-b_c$ ? these are the scenarios we 

eventually were interested in 

 

----------------------------------------------------------------------------- 

WALD procedure. Estimates and standard errors 

for nonlinear functions and joint test of 
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nonlinear restrictions. 

Wald Statistic       =  108.95092 

Prob. from Chi-squared[ 4] =    .00000 

Functions are computed at means of variables 

--------+-------------------------------------------------------------------- 

    |         Standard      Prob.   95% Confidence 

WaldFcns| Coefficient    Error    z  |z|>Z*     Interval 

--------+-------------------------------------------------------------------- 

 Fncn(1)|  6.06211***   1.54909   3.91 .0001   3.02596  9.09827 

 Fncn(2)|  -15.6923***  2.69699  -5.82 .0000  -20.9783 -10.4063 

 Fncn(3)|  9.35515***   1.59816   5.85 .0000   6.22282  12.48748 

 Fncn(4)|  14.5399***   2.55628   5.69 .0000   9.5297   19.5502 

--------+-------------------------------------------------------------------- 

Note: ***, **, * ==> Significance at 1%, 5%, 10% level. 

----------------------------------------------------------------------------- 

 

|-> wald 

   ; fn1 = (b_as_mpa)/-b_c 

   ; fn2= (b_as_wp)/-b_c 

   ; fn3 = (b_as_eco)/-b_c 

   ; fn4 = (b_ws_mpa)/-b_c 

   ; fn5 = (b_ws_wp)/-b_c 

   ; fn6 = (b_ws_eco)/-b_c 

   ; fn7 = (b_as_mpa+b_ws_mpa)/-b_c 

   ; fn8 = (b_as_wp+b_ws_mpa)/-b_c 

   ; fn9 = (b_as_eco+b_ws_mpa)/-b_c 

   ; fn10 = (b_as_mpa+b_ws_wp)/-b_c 

   ; fn11 = (b_as_wp+b_ws_wp)/-b_c 

   ; fn12 = (b_as_eco+b_ws_wp)/-b_c 

   ; fn13 = (b_as_mpa+b_ws_eco)/-b_c 

   ; fn14 = (b_as_wp+b_ws_eco)/-b_c 

   ; fn15 = (b_as_eco+b_ws_eco)/-b_c 

  $ 

----------------------------------------------------------------------------- 

WALD procedure. Estimates and standard errors 

for nonlinear functions and joint test of 

nonlinear restrictions. 

VC matrix for the functions is singular. 

Standard errors are reported, but the 

Wald statistic cannot be computed. 

Functions are computed at means of variables 

--------+-------------------------------------------------------------------- 

    |         Standard      Prob.   95% Confidence 

WaldFcns| Coefficient    Error    z  |z|>Z*     Interval 

--------+-------------------------------------------------------------------- 

 Fncn(1)|    6.06211***   1.54909   3.91 .0001    3.02596   9.09827 

 Fncn(2)|  -15.4087***    1.93292  -7.97 .0000  -19.1972  -11.6202 
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 Fncn(3)|    9.35515***   1.59816   5.85 .0000    6.22282  12.48748 

 Fncn(4)|   10.5412***    1.76199   5.98 .0000    7.0878   13.9947 

 Fncn(5)|     -.28364     1.60872   -.18 .8600  -3.43667  2.86939 

 Fncn(6)|     5.18478***  1.55882   3.33 .0009   2.12955  8.24001 

 Fncn(7)|    16.6033***   2.61514   6.35 .0000   11.4778  21.7289 

 Fncn(8)|    -4.86745*    2.49984  -1.95 .0515  -9.76704   .03214 

 Fncn(9)|    19.8964***   2.73217   7.28 .0000   14.5414  25.2513 

Fncn(10)|     5.77847**   2.36486   2.44 .0145   1.14344 10.41350 

Fncn(11)|   -15.6923***   2.69699  -5.82 .0000  -20.9783 -10.4063 

Fncn(12)|    9.07151***   2.48621   3.65 .0003   4.19863 13.94439 

Fncn(13)|    11.2469***   2.35823   4.77 .0000   6.6248   15.8689 

Fncn(14)|    -10.2239***  2.50582  -4.08 .0000  -15.1352  -5.3126 

Fncn(15)|    14.5399***   2.55628   5.69 .0000   9.5297   19.5502 

--------+-------------------------------------------------------------------- 

Note: ***, **, * ==> Significance at 1%, 5%, 10% level. 

----------------------------------------------------------------------------- 


