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Abstract 
The long-term impacts of climate change and the major role of the energy sector in causing 
emissions of greenhouse gases motivate a study of the diffusion of new carbon-free energy 
technologies. The purpose of the paper is to use the wind power example to illustrate important 
challenges to renewable energy technology diffusion in a modern society. In doing this 
we combine a quantitative analysis of innovation and diffusion in the European wind power 
sectors with an in-depth case study of the experiences of wind power development in Sweden. 
Overall the paper shows that the strength and the design of the different public support 
schemes for wind power can only to a limited extent explain important inter-country differentces 
in national wind power developments. It is shown that in Sweden, a country with a poor 
wind power diffusion record, the economics of wind power is instead negatively affected by: 
(a) the lack of policy stability; (b) criticism from local stakeholders; and (c) the legal provisions 
governing the assessment of the environmental impacts of wind mills and the planning 
procedures for mill location. While national and global energy policies as well as the general 
public typically point out wind power as particularly environmentally friendly, most of the 
objections to its expansion at the local level tend to have environmental origins. In Sweden 
the interests of those who object to wind mill installations gain strong legal protection, and the 
municipal territorial planning monopoly implies that it is hard to make national energy policy 
goals heard at the local implementation stage. This is in sharp contrast to the legal framework 
facing Danish wind projects. Compared to its competitors, wind power is one of the power 
technologies that tends to have the most to loose from the risk and uncertainties created by 
planning regulations that leaves much room for discretion on the part of local authorities. 
* The research undertaken in preparation of this paper forms part of the Swedish Environmental Protection 
Agency’s so-called COPE Program (www.cope.org.gu.se), which aims at analyzing the implementation of 
climate policy in Sweden. Financial support from the Swedish Environmental Protection Agency and the 
Swedish Research Council for Environment, Agricultural Sciences and Spatial Planning (Formas) is gratefully 
acknowledged. 
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1. Introduction 
With the adoption of the United Nations Framework Convention for Climate Change 
(UNFCCC) in 1992 and the Kyoto Protocol on 1997, targets for greenhouse gas emission 
reductions have been implemented at international, regional and national levels. As a party to 
the UNFCCC, the European Community (EC) and its member states have ratified the Kyoto 
Protocol and agreed to share the burden of the necessary emission reductions. For this reason 



the EC has adopted several legal and economic instruments, there among the EC Emission 
Trading System for carbon dioxide emissions as well as the Renewable Energy Directive 
aiming to increase the use of renewable energy technologies. Specifically, in the latter case 
the EC has a target to produce 22 percent of its electric power and achieve 12 percent of gross 
national energy consumption from renewable energy sources by the year 2010. 
The long-term impacts of climate change and the major role played by the energy sector 
in causing emissions of greenhouse gases motivate a study of the diffusion of new carbon-free 
energy technology. In this paper we focus on renewable energy penetration in the electric 
power sector, and the development of wind power in particular. Since there is limited scope 
for carbon-saving inter-fuel substitution within existing electric power plants, new 
investments are needed both to meet future electricity demand growth as well as to replace 
plants that have reached the end of their economic lifetimes. Investments in new carbon-free 
energy technology face, though, a number of economic, political and institutional hurdles, 
which in turn motivate the use of public support schemes aimed at speeding up the technology 
diffusion process (e.g., Fisher and Newell, 2004). Still, in order to design efficient policy 
instruments in the field, a proper understanding of the economic and institutional conditions 
that govern technology diffusion in the electric power sector is needed. 
The purpose of the paper is to use the wind power example to illustrate important 
challenges to increased diffusion of carbon-free technology in a modern society. In doing this 
we combine a quantitative analysis of innovation and diffusion in the European wind power 
sectors with an in-depth case study of the experiences of wind power development in Sweden. 
Most notably, the first part of the study permits quantitative tests of: (a) the impact of public 
policy and cost-related factors on the development of wind power in Sweden, Denmark, 
Spain, Germany and the United Kingdom; and (b) whether wind power diffusion will differ 
depending on the public support scheme used. The second, qualitative part of the study 
permits us to gain a comparably comprehensive understanding of the economic, political, and 
legal conditions that face a wind mill investor in Sweden, and also to put the Swedish 
situation into a broader perspective by comparing the most critical institutional conditions 
with those existing in Denmark. 
Section 2 provides more details on the chosen methodological approach, and makes short 
references to relevant previous work on energy technology diffusion in general and on wind 
power development in Sweden in particular. In section 3 the developments of wind power in 
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the selected European countries are briefly presented, and the results of the quantitative 
analysis attempting to explain these are discussed. Section 4 focuses solely on the case of 
wind power development in Sweden, and the impact of policy instruments, costs, attitudes 
and legal permitting procedures. In section 5, the most important institutional conditions 
facing wind power projects in Sweden are compared to the corresponding ones in Denmark. 
Finally, in section 6 some final remarks and implications are provided. 
2. Lessons from the Literature and Methodological Approach 
2.1 Methodological Approaches and Results in Selected Previous Work 
The project upon which this paper is drawn aims at filling a number of methodological and 
empirical research gaps identified in the literature on renewable energy technology diffusion. 
In our brief overview of selected previous work in the field it is useful to make a distinction 
between general studies of technology diffusion and previous research efforts focusing solely 
on the development of wind power in Sweden. 



Although an extensive theoretical literature on technology diffusion exists, empirical 
applications based on explicit quantitative tests are relatively few (Jaffe et al., 2000). Some 
exceptions include, for instance, Hassett and Metcalf (1996), Jaffe and Stavins (1995), and 
Koomey et al. (1996). Still, these studies deal primarily with the diffusion of end-use energy 
saving equipments, while we in this paper focus on the diffusion of an environmentally 
benign energy supply technology. Past research efforts on the diffusion of wind energy per se 
have mostly been case studies on the experiences in individual countries drawing extensively 
on qualitative evidence (e.g., Bird et al., 2005 (USA); García-Cebrián, 2002 (Spain); Wolsink, 
1996 (the Netherlands)), while quantitative (econometric) studies have relied almost exclusively 
on so-called learning curve analysis. The latter type of studies investigate to what extent 
capacity expansions, spurred by R&D support and learning-by-doing, lead to cost reductions. 
However, in practice, innovations, and thus cost reductions, do not automatically lead to 
increased diffusion of the technology. McVeigh et al. (2000) show that even though the costs 
of renewable energy technologies have fallen far beyond expectations, they have failed to 
meet expectations with respect to market penetration. These results suggest that: (a) the costs 
of the traditional power sources have fallen as well (e.g., Claeson Colpier and Cornland, 
2002); and, equally important (b) apart from cost disadvantages there exists additional 
legislative and institutional obstacles to renewable energy diffusion, which so far are only 
partly understood. The latter implies that renewable energy policies must address not only 
financial support but also institutional reforms, legal actions and public acceptance issues. 
The relatively slow development of wind power in Sweden has been analyzed in a 
number of other studies. What is common for many of these is the reliance on systems-based 
approaches in the analysis of technology diffusion patterns. Bergek (2002) and Bergek and 
Jacobsson (2003) rely on a so-called innovation systems approach in which technology 
3 
diffusion is the outcome – not of individual firm decisions – but of the relationships between 
the actors, markets, networks and legal rules that together make up the “wind power 
innovation system”. Åstrand (2003) and Åstrand and Neij (2003, 2005) employ a related 
approach and derive a number of assessment criteria for the evaluation of technology 
diffusion, and use these to analyze the development of wind power in Sweden. A typical 
conclusion – or rather a maintained hypothesis – in these types of studies is that: “technology 
diffusion [is] dependent on the innovation system as a whole, and policy and strategy should, 
therefore, not be limited to the individual parts of the system,” (Bergek, 2002, p. iii). Largely 
the above studies explain the modest development of Swedish wind power generation by 
referring to the failure of the Swedish “innovation system” to develop a competitive wind 
turbine industry, as well as to the ambiguous and weak Swedish policy towards wind power. 
Following another research tradition, Unger (2003), Unger and Ahlgren (2005) and 
Rydén (2003) employ the bottom-up energy systems model MARKAL and analyze the future 
development of the Nordic energy system in the presence of different climate and renewable 
energy policies. The analysis of the future economic potential for wind power in Sweden and 
in the other Nordic countries represents an important part of this research. While this type of 
model work is very useful for studying technology choice under different policy scenarios – 
not the least given its detailed representation of available energy technologies and their costs 
– it is (similar to learning curve analysis) limited in its characterization of institutional 
obstacles to investment. In addition, perfect foresight in the decision process is often assumed. 
2.2 Methodological Approach of the Present Study 
As was noted above, the analysis in this paper relies on two different types of methodological 



approaches. The first part draws heavily on the work by Jaffe and Stavins (1995), who 
develop a rational choice model of technology diffusion that can be applied econometrically. 
For our purposes the model specification aims at permitting an analysis of the variations in 
installed capacity of wind power across five countries (Sweden, Denmark, Germany, Spain, 
and the United Kingdom) as well as over time. We also complement this diffusion model with 
a model of innovation (learning curve analysis). In this way we acknowledge not only that 
costs matter for diffusion but also that diffusion is a necessary condition for learning and 
ultimately cost reductions. Thus, diffusion and innovation need to be analysed simultaneously, 
and policy will affect both. The model is estimated using an unbalanced panel data 
set covering the five countries over the time period 1986-2001. The results from this empirical 
work indicate, among other things, what are the most important factors affecting the diffusion 
of wind power and innovation in the power sector, and increases our understanding of (a) the 
main driving forces behind the development of wind power in Europe; and (b) the extent to 
which different subsidy systems are more effective than others in promoting diffusion and 
innovation in this sector (Söderholm and Klaassen, 2003; Ek and Söderholm, 2005). 
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However, it must also be stressed that also this model approach is limited in its 
characterization of the institutional conditions affecting wind power development.1 There 
exists thus a need to complement this broad picture with an in-depth case study of the 
experiences in a specific country. In our analysis of Swedish wind power we approach the 
issue from the perspective of a power generator who considers investing in new wind mills. 
This implies that the economics of Swedish wind power is assumed to be affected not only by 
technology-specific costs and public support schemes but also by stakeholder interests as well 
as the legal provisions governing the assessment of the environmental impacts of wind mills 
and the planning procedures for mill location. The adopted power generator eye-view of the 
investment decision process enables us to analyze explicitly the different types of economic, 
legal and political uncertainties that face a wind mill investor in Sweden, and point to 
measures that can be implemented to reduce these uncertainties. Moreover, while systemsbased 
approaches tend to stress the importance of the “wind power system” as a whole rather 
than its parts, we argue that there are single factors affecting the investment decision that 
represent more significant obstacles to future diffusion than do other factors. Specifically, we 
emphasize that while the policy instruments implemented at the national level are generally 
sufficiently strong to induce economically viable investments in wind power projects, the 
environmental goals that motivate the use of these policy instruments are not always 
visualized at the local planning and permitting stage (see Söderholm et al., 2005). A comparison 
with the legal framework governing wind mill installations in Denmark indicates that 
the ways in which wind power planning are conducted in the two countries largely explain the 
different outcomes in terms of wind power expansion. 
3. Wind Power in Europe: Exploring the Success and Failure Stories 
3.1 The Development of Wind Power in Selected European Countries 
Figure 1 displays the development of wind power capacity in five western European 
countries. The choice of countries is motivated first of all by the fact that the development of 
wind power differs among these countries; Germany, Denmark, and more recently Spain, 
have all experienced considerable increases in the installed capacity of windmills, while the 
corresponding developments in Sweden and the UK have been more modest. For instance, in 
1991 Spain and the UK had more or less the same amount of wind energy capacity installed 



(around 4-5 MW), but in 1999 Spain’s wind capacity amounted to 1584 MW while it was 
only 344 MW in the UK. In Sweden wind power production increased by over 700 percent 
over the time period 1994-2002, albeit from a very low level. Thus, in spite of this relative 
increase, in 2002 the share of domestically generated wind power out of total Swedish electric 
1 The model used take important (time-invariant) inter-country differences in, for instance, permitting procedures 
and wind conditions into account, but only as a way to avoid bias in the estimation results (i.e., so-called fixed 
effects). In other words, little knowledge about the impact of institutional constraints is gained in the analysis. 
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power supply was only 0.4 percent. This corresponds to a power generation of about 0.6 
TWh, far below the Swedish government’s policy goal of 10 TWh by the year 2015 (Swedish 
Government, 2002). In Sweden’s neighbouring country Denmark, however, wind power’s 
share of total power generation is currently well above 10 percent. 
Moreover, the support systems for wind power differ across the five countries. The UK 
is the only country that has relied on a so-called competitive bidding system (the so-called 
Non-Fossil Fuel Obligation). In this system calls for tenders are made at alternating intervals. 
Wind power is given a quota, and the providers of the lowest asking prices are given 
contracts, and the contract price received by all wind generators equals the bidding price of 
the marginal producer. In the fixed feed-in price systems prevailing in Denmark, Germany 
and Spain (although with some variations), a long-term minimum price is guaranteed ex ante 
for electricity obtained from wind power. In Sweden different feed-in tariffs (most notably the 
so-called ‘environmental bonus’) have also been used to encourage wind power generation, 
but here the tariff rates have been ‘re-negotiated’ annually giving rise to substantial 
uncertainties about the long-run economics of Swedish wind power. 
Figure 1: Installed Wind Power Capacity in Selected European Countries (MW) 
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Source: International Energy Agency (annual). 
Most analysts conclude that the fixed feed-in tariff schemes have had the greatest 
success in promoting the use of wind electricity, this since they reduce uncertainty and make 
it easier for wind energy producers to obtain bank financing (e.g., Meyer, 2003). Still, it is 
unclear whether differences in wind power diffusion rates between, say, the UK and Denmark 
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are due to the support systems as such or on other factors such as variations in planning 
procedures and/or local opposition. Moreover, the impact on innovation activities and thus on 
cost reductions may also differ depending on the support scheme chosen (e.g., Menanteau et 
al., 2003). In the following section we therefore provide quantitative tests of the impact of 
wind support schemes on technology diffusion and on innovation activities. 
3.2 Empirical Results from the Simultaneous Innovation-Diffusion Model 
Figure 2 summarizes the estimation results from the quantitative innovation diffusion model 
(see Söderholm and Klaassen (2003) and Ek and Söderholm (2005) for details). The results 
confirm the notion that innovation and cost reductions – spurred partly by R&D support – are 



necessary conditions for the successful diffusion of wind power, but the opposite is also true. 
A windmill is not only built because it has become cheap and efficient; it is also true that it 
becomes cheap because it is built and operated (i.e., the learning effect). 
Diffusion Innovation 
+ 
Installed wind 
power capacity Cost reductions 
Figure 2: Illustration of Wind Power Innovation-Diffusion Model Results 
Furthermore, the role of price subsidies is important for the diffusion of wind power, but 
there is a need to carefully design the time development of the support. Increases in the feedin 
price for wind power promote diffusion of wind capacity, which in turn encourages 
learning and generates cost reductions. However, there exists also a direct negative effect of 
feed-in price increases on learning. The reasons for this are that high feed-in prices (a) induce 
wind power producers to select high-cost sites (e.g., locations with expensive grid 
connections and/or poor wind conditions); and (b) discourage the competitive pressure from 
other energy sources, and – as a result – innovation activities become less attractive. This 
notion has an important policy implication since it suggests that there exists an opportunity 
R&D support 
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cost in the promotion of new technologies. Thus, clearly announced gradual decreases in feedin 
tariff levels over the lifetime of the windmill may be an important element of an efficient 
renewable energy technology policy. Recent policy developments also move in this direction. 
The new German so-called Renewable Energy Sources Act of 2000 stipulates decreasing 
feed-in tariffs over the years in order to take into account technical progress over the lifetimes 
of the mills. The Danish Council for Sustainable Energy has proposed a similar arrangement 
for renewable energy sources in Denmark. 
Moreover, we find only limited support for the notion that the impact on wind mill 
investments of a marginal increase in the price subsidy level will differ depending on the type 
of support system used,2 and no support is found for the hypothesis that the different price 
support systems induce varying incentives for cost reduction. These results put in doubt the 
common assertion that the differing wind power developments primarily are the result of the 
design of implemented policy instruments. In addition, wind conditions are no worse in 
Sweden compared to, say, Denmark or Germany, the price subsidy levels do not differ 
significantly across the countries (e.g., Cerveny and Resch, 1998), and modern wind turbines 
can be bought on the global market (most notably from Denmark). However, what does 
appear to differ between the countries is the consistency with which the national wind power 
policies have been implemented. The economic and policy-related uncertainties that face a 
wind mill investor vary heavily across countries in terms of both type and size; so does the 
public’s view towards wind power development and the legal possibilities to hinder wind mill 
installations at the local level (e.g., Reiche and Bechberger, 2004). In sum, a comprehensive 
analysis of the prospects for future wind power development must not only address the 



relative costs of wind power generation and the impact of the different policy instruments on 
these costs. It must also deal with the uncertainties that are created by the regulatory and legal 
systems as well as the impact of public perception on wind power development. 
4. Global Policies and Local Obstacles: The Case of Wind Power in Sweden 
In this section we analyze the potential for future wind power development in Sweden, with 
special emphasis on important institutional obstacles to further diffusion of wind mills in the 
country.3 In line with the above methodological discussion we approach this issue from the 
perspective of a power generator who considers investing in new wind mills. Thus, we assess 
the economics of wind power investments in close conjunction with an analysis of the legal, 
attitudinal and policy-related uncertainties that face a wind mill investor in Sweden. 
2 Specifically, in Söderholm and Klaassen (2003) it is found that a one percent increase in the price subsidy level 
implies a 3.9 percent increase in the installed capacity of wind power in countries employing long-run fixed 
feed-in tariffs, while the corresponding impact in countries with competitive bidding systems is 1.5 percent. 
However, this difference in impacts is only statistically significant at the 12 percent level. 
3 This section draws heavily on an earlier paper written within the COPE program. See Söderholm et al. (2005). 
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4.1 The Impact of National Energy Policy on the Economics of Wind Power 
In 2002 a national planning goal of a yearly wind power generation of 10 TWh by 2015 was 
adopted. As noted by Åstrand (2003), before this planning goal was introduced: “the goals 
specified in Sweden’s wind power policy [were] characterized by soft formulations stating 
that wind power shall be introduced and spread in the Swedish energy system, without 
explicitly stating when and how much,” (p. 239). Although the cost of producing wind power 
has declined substantially during the last two decades, public support is still generally needed 
to make investments in wind mills commercially attractive. As was noted above, in the past 
investment and production subsidies dominated the policy portfolio used to encourage wind 
mill investments, but in 2003 a green certificate system for renewable energy was introduced. 
Its aim is (similar to that of competitive bidding systems) to secure a pre-determined market 
share for renewable electric power sources but also to promote cost-effective competition 
between the different types of renewable energy sources (Swedish Government, 2003). The 
new system has replaced previous investment subsidy programs and will gradually replace the 
production subsidies, which will be lowered annually and (in the case of onshore wind power) 
be completely abandoned in 2010. Moreover, in the past no carbon tax has been paid for fuels 
used in the Swedish power sector. However, with the introduction of trade in emission 
allowances for carbon dioxide, which took off in the European Union in January 2005, also 
power-related carbon emissions carry a price. 
Table 1 summarizes the levelized (lifetime) cost estimates for different new power 
generation technologies in Sweden (for commissioning in 2003) as reported by the Swedish 
electricity research institute Elforsk, including one onshore and one offshore wind power 
alternative. The costs for wind power include all investment costs (turbine, electrical 
installations, foundation etc.), but ignore the highly site-specific costs related to connections 
to the electric grid.4 Overall the cost figures show that in the absence of taxes and subsidies, 
gas-, coal- and some hydro-based power are the cheapest alternatives (although further 
development of new large-scale hydropower is strongly restricted according to Swedish law). 
However, when existing taxes and subsidies are added and subtracted from the private costs 
the competitive positions generally change in favour of wind power. Specifically, the far right 
column in Table 1 shows the different levelized costs after: (a) an electricity certificate price 
of SEK 0.15 per kWh and the discounted value of the future time-declining environmental 



bonus have been subtracted from the wind power costs; and (b) the taxes charged on sulphur 
and nitrogen emissions have been added to the fossil-fuelled power generation alternatives.5 

As a result of the policies implemented, wind power appears to be one of the most attractive 
new power generation investments in Sweden. 
4 This is not an unimportant limitation of the analysis. In Sweden, wind power is sometimes constrained by the 
fact that local grids need to be reinforced before they can deploy new wind power. 
5 The results in Table 1 do not, however, acknowledge the impact of the tradable permit scheme for carbon 
dioxide. 
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Table 1: Lifetime Generation Costs for New Power Plants in Sweden 
Plant type Capacity (MW) Levelized Cost (SEK per kWh)* 
Without taxes and subsidies With taxes and subsidies 
Coal – Power plant 400 0.39 0.43 
Coal – CHP 100 0.30 0.79 
Gas – Power plant 400 0.30 0.31 
Gas – CHP 150 0.31 0.46 
Biofuel - CHP 80 0.40 0.24 
Wind Power – Onshore 20 0.38 0.20 
Wind Power – Offshore 90 0.41 0.23 
Hydropower – low 0.23 0.23 
Hydropower – high 0.36 0.36 
* The levelized cost estimates are based on the use of a 6 percent discount rate and an economic lifetime of 20 
years (except for hydropower for which the economic lifetime is assumed to be 40 years). The costs for 
producing hydropower tend to vary significantly depending on location and for this reason two estimates are 
presented, where the actual cost is assumed to lie somewhere between these two extremes. Since the Swedish 
government has decided to gradually phase out nuclear power and thus no new nuclear plants are planned, this 
option is not included here. 
Source: Bärring et al. (2003). 
Still, the above engineering cost figures build on specific assumptions about discount 
rates, subsidy levels, and they thus also neglect the role of different uncertainties related to the 
policies and institutional frameworks that govern wind power development. For this reason 
Söderholm et al. (2005) analyze the impacts of tradable emission rights for carbon dioxide 
and the green certificate system under different rate-of-return requirements on the relative 
cost structure of wind power. The levelized cost of gas-fired power generation serves as a 
benchmark in this analysis. The results from these simulations indicate that: (a) only if the 
carbon trade is expanded to other sectors and/or a stricter cap on total emissions is introduced, 
the allowance system alone would provide a sufficiently strong policy instrument to put wind 
power on equal footing with gas-fired power; and (b) overall the green certificate system has 
(so far) provided a strong economic stimulus to wind power. The average certificate price 
over the time period September 2003 to September 2004 was SEK 0.22 per kWh (Swedish 
Energy Agency, 2004), and at such prices wind power will be cost competitive compared to 
gas-fired power even at relatively high discount rates. Still, the certificate system is connected 
with a number of uncertainties – such as price fluctuations – implying that the risk-adjusted 
discount rate may be high. Most importantly perhaps, while the economic time horizon of a 
wind mill project generally is (at least) 20 years, the green certificate system has a much more 
limited time horizon; it will exist at least until the year 2010 but after that it is still unclear 
what will follow. This signals a lack of political commitment and increases the economic 
risks faced by investors. 
An important result of the analysis is also that wind power looses competitive ground 
from the use of higher rate-of-return requirements. This is a result of the fact that the capital 
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costs involved in wind power development form a sizeable part of the total levelized costs, 
and the higher are the uncertainties about the future rate of return of the investment the less 
competitive wind power will be. For instance, both bio- and gas-fuelled power are less capital 
intensive (in relative terms) and will thus benefit from increased uncertainties about market 
and policy developments as well as about the outcome of planning and permitting procedures. 
In addition, the presence of an unstable policy environment tends to favour investments in – 
and intensified use of – existing capacity at existing sites. A number of renewable power 
alternatives that involve investments – and resulting production increases – in existing 
capacity are eligible for certificates; these include, most notably, the substitution of biomass 
for coal in existing CHP plants and the upgrading of existing hydropower. This introduces a 
large degree of path dependence in the energy system, and harms all new investments in 
power generation technologies in Sweden. The main advantage of these options lies in the fact 
that the investment costs of the existing plants are sunk, and they will compete with new 
capacity largely on the basis of their variable costs. The greater the difference between the 
total cost of a new plant and the variable cost of an existing plant, the greater the incentive for 
better and more intense use of the existing plant. This is typically the case when new wind 
power competes with existing hydropower or nuclear energy.6 In sum, the above suggests that 
one of the most efficient means of promoting wind power is to reduce the uncertainties about 
future regulations and policies, rather than to provide additional economic incentives by 
introducing new policy instruments or strengthening existing ones. 
4.2 General Public Support for the National Wind Energy Policy 
The occurrence of local resistance towards planned wind mill farms is often referred to as an 
important obstacle to increased wind power capacity in Sweden and elsewhere. Fears of 
visual intrusion, noise, and land devaluation often explain these negative opinions. However, 
in spite of the existence of local opposition the experiences in Sweden (and in many other 
countries) are that lay people generally express a positive attitude towards wind power (e.g., 
Krohn and Damborg, 1999; Ek, 2005a), and for this reason the occurrence of local resistance 
towards wind power development is often explained by the so-called Not-In-My-Back-Yard 
(NIMBY) syndrome.7 This explanation has however been criticized for being too simplistic 
(e.g., Wolsink, 2000); instead local resistance may often express suspicion towards the people 
or the company who wants to install the turbines or a rejection of the process underlying the 
decision to build new plants rather than a rejection of the wind mills as such. Results from 
6 The interest in upgrading existing hydropower in Sweden is currently very high among Swedish power 
producers with the introduction of the green certificate system. A similar development is taking place in the 
Swedish nuclear industry, in which 600 MW of capacity has been added incrementally by improving the use of 
existing plants (Rogner and Langlois, 2000). 
7 The NIMBY syndrome, as a concept, here illustrates people who may well accept the policy that wind mills 
should be sited somewhere, but who refrain from the idea of having them sited in their town or neighbourhood. 
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interviews with people living close to wind power installations in the south of Sweden also 
emphasize the role of collaborative approaches and the benefits of involving the local 
population in the early stages of the planning of wind mills (e.g., Hammarlund, 1997; 
Swedish Energy Agency, 1998). 
The above illustrates the importance of analyzing public attitudes towards wind power 
in close conjunction with the legal and institutional frameworks that affect the development of 
wind power. Legal rules for wind power siting (as well as resulting court decisions) generally 
aims at finding a proper balance between different interests in society, and they will therefore 



largely determine the extent to which any negative opposition will influence wind power 
siting decisions. In this section we add to the empirical evidence on the public’s attitudes 
towards wind power in Sweden. The results are based on a postal survey that was carried out 
in 2002 (for details, see Ek, 2002). The main objective of the survey was to analyze the 
attitudes towards wind energy in general as well as the perception of the different attributes of 
wind power. 
When the respondents were asked to state their general attitude towards wind power, 
only 10 percent of them expressed a negative stance while as much as 64 percent were 
positive. The likelihood of finding an individual who is positive towards wind power differs 
with respect to different attitudinal and socioeconomic variables (see Ek (2005a) for details). 
The results indicate that support for wind power tends to decrease with age and income, while 
the education level of the individual does not have a statistically significant impact. The 
negative correlation between income and the probability of a positive attitude is somewhat 
unexpected, and is contradicted by the results from other studies (e.g., Roe et al., 2001; 
Zarnikau, 2003). One possible explanation for this result could be that individuals with higher 
income put less weight on the positive employment effects associated with wind power 
installations. No support is found for the hypothesis that differences in attitudes vary with 
respect to own experiences of wind power installations, individuals with wind turbines in 
sight of their home or summer house did not appear to perceive wind power in a significantly 
different way compared to individuals without such experience. These results lend thus no 
support to the NIMBY hypothesis. Still, it should be clear that this is only a ‘weak’ test of this 
hypothesis; the NIMBY phenomenon (to the extent it exists) is likely to be particularly 
prevalent prior to the construction of a new wind mill. Furthermore, wind power is perceived 
as an environmentally benign electric power source, and people who act to protect the 
environment (that stated that they regularly buy “green” products) are also more likely to 
express support for wind power. 
We also analyzed how respondents view social choice in the energy and environment 
field, and if these views affect their attitudes towards wind power. Two issues relating to 
social choice were examined. The first issue dealt with the respondents’ willingness to accept 
trade-offs between environmental quality on the one hand and economic benefits on the other. 
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The results suggest that people who reject the idea of such a trade-off are more likely to 
express a positive attitude towards wind power than those who wishes to strike a balance 
between economic and environmental goals and thus are more willing to give up 
environmental benefits for, say, lower electricity prices. The second issue relating to social 
choice dealt with the respondents’ view on private versus public choices. A distinction was 
here made between those who expressed support for the idea that the political system should 
form the basis for decisions on the introduction of “green” electricity, and those who believed 
that the market mechanism should determine the extent to which “green” electricity was 
introduced in Sweden. The results indicated that the more people stressed the importance of 
the political system, the more likely they were to express a positive attitude towards wind 
power. This effect was however not statistically significant. 
Energy policy documents typically stress the environmental advantages of wind power 
compared to other power sources, particularly the fact that it does not generate emissions of 
any harmful substances. Still, a lot of the opposition towards wind power has targeted 
different negative attributes of wind power such as visual intrusion, noise pollution and 
impacts on the flora and fauna. For this reason we also comment briefly on the results from a 



so-called choice experiment whose aim was to elicit the respondents’ preferences towards the 
different attributes of wind power.8 When the attributes included in the experiment were 
selected the results from previous research efforts constituted an important input (e.g., 
Hammarlund, 1997; Pedersen and Persson Wayne, 2002; SOU 1999:75). According to this 
research the amenity effects are of major importance for the public’s perception of wind mills. 
The attributes included in the experiment that aimed at capturing the attitudes towards the 
visual impacts were the location (i.e., onshore near the coast, onshore in the mountains, and 
offshore), the height and the grouping of windmills (i.e., large wind parks, smaller groups, 
and separately located wind mills). In addition, a noise attribute and a cost attribute (i.e., 
changes in the electricity price) were also included in the choice scenario. Respondents were 
asked to choose between two alternatives of wind power, each associated with different 
environmental attributes and prices. In order to make the choice task easier, the different 
levels of the included attributes were briefly described and illustrated in combination with 
some reference levels. 
The results from the choice experiment indicate that Swedish electricity consumers are 
highly cost conscious. Furthermore, the findings confirm previous research results stating that 
the visual impacts are of vital importance. Among the attributes included in the experiment, 
the location of wind mills appears to have the largest impact on the utility of the respondents. 
Our results suggest that wind power located offshore is considered an environmental 
improvement while a location in the mountains is considered an environmental deterioration 
8 For more details about the choice experiment referred to here, see Ek (2002, 2005b), and for an introduction to 
choice experiments as an environmental valuation method, see Hanley et al. (2001). A similar analysis of the 
environmental impacts of wind power in Spain can be found in Alvarez-Farizo and Hanley (2002). 
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(compared to a location onshore near the coast). In addition, small wind mill parks are 
considered a change for the better while large farms are considered a change for the worse 
(compared to separately located wind turbines). Finally, according to our results reduced 
noise levels would increase the utility of the average respondent, but this impact was not 
statistically significant. 
In sum, the Swedish public generally expresses a positive attitude towards wind power. 
These positive attitudes tend to be correlated with a willingness to defend – and act on – 
environmental values. This suggests that overall there appears to be a relatively strong support 
for the Swedish energy policy objective to support increased diffusion of wind power. Still, 
this support is not always visualized at the implementation stage. The results from the choice 
experiment indicate a number of strategies that can be used to reduce any negative 
perceptions of wind power; in order to minimize environmental disturbances new schemes 
should primarily be located offshore, while large wind farms onshore or in the mountains 
should be avoided. Thus, even though offshore wind power generally is more expensive than 
land-based mills, this is at least partly offset by the lower risk of public opposition for 
offshore installations. 
4.3 Legal Preconditions for Implementing National Wind Energy Policy at the Local Level 
The installation of wind mills is largely conditional upon the requirements of the law, and, as 
we indicate below, Swedish law grants a significant amount of discretion to the local 
authorities. In the case of wind power development the system of rules governing the use of 
land (and water) areas as well as the assessment of the environmental impacts of wind mills 
are of particular interest. In Sweden, the development of wind mills are primarily regulated in 
the Environmental Code according to which the installation of big and medium-sized wind 



mills only can be permitted if the installations are in compliance with certain environmental 
requirements. The most significant of these are the basic and special resource management 
provisions and the so-called localization requirement. Of importance are also the rules on 
physical planning in the Planning and Building Act and the specific legal prerequisites for 
offshore wind mill installations. The analysis in this sub-section shows that although national 
energy policy promotes increased reliance on wind power, the overall impact of this legal 
framework appear to take only limited accounts of these benefits. 
Regulations Concerning the Use of Land and Water Areas 
The basic resource management provisions in the Environmental Code include general 
provisions for the weighting between different land-use interests, but provide also legal 
“protection” for areas related to certain interests of particular importance from a public point 
of view (e.g., areas particularly suitable for energy production, nature conservation, and/or 
recreational activities). 
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The weighting provisions are generally formulated and provide therefore a lot of room 
for different interpretations regarding the legal application as well as the actual content of the 
provisions. For instance, as a main rule “priority shall be given to use that promotes proper 
management from the public interest point of view,” something which merely implies that a 
long-term perspective should be applied on all land and water use issues and that the interests 
of the public should take precedence over any private interests, although a combined use 
should always be considered. The legally “protected” areas should “wherever” possible be 
protected against activities that may significantly affect or damage, for instance, the character 
of an area, or that are prejudicial to the use of an area. The protection is however relatively 
weak: areas may be particularly suitable for more than one purpose, in which case the basis 
for the assessment is the very vague general assessment rule outlined above. At best, areas 
may be designated as “national interests” for wind power production, implying that the areas 
shall be protected against (in this case) prejudicial activities. 
Our analyses of case law confirms that the prerequisites for wind power development 
provided by the basic resource management provisions are unpredictable both regarding the 
possibilities to avert obstructive activities and to (explicitly) promote wind power (Söderholm 
et al., 2005). For energy policy purposes this implies that there exists a need to strengthen the 
weight given by designating areas as national interest. Whether an area is in fact of national 
interest for the designated purpose is ultimately, however, a matter for the court to decide: 
government agencies may not in legally binding terms decide on this issue. All the above 
considered, it is difficult to foresee to what extent wind mills will be granted permission: 
clearly this vagueness adds to the uncertainties faced by an investor. 
The Swedish Environmental Code also outlines special resource management provisions. 
These protect geographically delimited areas from exploitation and environmental interferences 
due to their natural and cultural values. Such an areas is in its entirety of national interest, 
which implies that the weighting has already been made and that, in a competitive situation, 
precedence should be given to the protected interests. Wind mills can only be developed in 
these types of areas if they meet no hindrance by the area provisions and do not significantly 
damage the protected values. In the assessment of the latter impacts, the total natural and 
cultural values are in focus. Thus, even if parts of the protected areas were to be significantly 
damaged by a specific activity, the rule may prevent this activity unless the total values of the 
area are affected. 
Some exceptions from this general prohibition do however exist. These exceptions 



generally apply to the development of existing urban areas and the local industry. Wind mills 
may be of interest in such cases if providing electricity to new residential areas, retail trade 
and smaller industries, and/or by providing employment opportunities in the establishment 
and operation phases. Still, our case law analyses show that also in these cases the 
management provisions leave the authorities with significant discretionary power. 
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As was noted above, the development of wind mills is also subject to the so-called 
localization rule, according to which requirements regarding the selection of sites can be 
brought upon operators. The localization requirement has provided an important obstacle to 
wind mill development in Sweden on several occasions. Two issues are of particular concern. 
First, for permanent (in contrast to temporary) activities, the selected site must be suitable 
with regard to the objectives of the Code and resource management provisions. Second, for 
all activities, sites must be selected so that the purpose of the activity is achieved with “a 
minimum of damage or detriment to the environment”. The latter requirement obliges the 
operator, in controversial cases, to undertake an objective assessment of alternative sites. This 
may in some cases imply a very stringent – and even inefficient – obstacle towards 
installation. The wind mill owner may not have access to any other site than the chosen one, 
but if another site is found to better achieve the purpose of the activity from an environmental 
point of view, a permit cannot be issued unless the costs for altering the location are found 
unreasonable.9 

Wind mill projects in water areas are subject to additional provisions: “water operations 
may only be undertaken if the benefits from the point of view of public and private interests 
are greater than the costs and damages associated with them.” This social benefit-cost rule has 
been applied in favour of offshore wind mill projects, and case law analysis shows also that 
the Environmental Court of Appeal regards the state subsidies granted to wind power as 
benefits from the public’s perspective in the weighting process. The subsidies reflect, it is 
argued, the implicit value of attaining an increased share of renewable energy. The 
Government has also explicitly expressed support for this legal interpretation. This could 
prove to be important for the future of offshore wind power in Sweden as it illustrates how the 
wind energy interest – as a mean to achieve national policy objectives – can be visualized at 
the implementation stage and weighted against local impacts. Similar legal approaches are 
however lacking in the case of onshore wind power. 
Territorial Planning Regulations and the Consequences of the Municipal Planning Monopoly 
Even if a wind power project passes the legal hurdles outlined in the Code, the project must 
also be in compliance with the physical planning provisions laid down in the Planning and 
Building Act. The Swedish physical planning system has a significant influence on the 
potential for a broad implementation of wind power, not the least since it in principle implies 
that the municipalities must in some way assent to (i.e., plan for) the establishment of wind 
mills at a certain location in order for the installation to actually take place. 
9 Nevertheless, in 2004 the Swedish Environmental Court of Appeal (Case M 9178-02) assessed a wind mill 
establishment where the operator had failed to account for alternative sites, but since the localization was not 
controversial and the overall impact on the environment modest, the Court did not find it necessary for the 
operator to assess alternative sites. 
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The planning process involves the balancing between different interests, and it is mainly 
a matter for the municipal authorities. The balancing principles are however vague and leave 
substantial room for discretion on the part of the local municipalities. Even though the 



government (represented locally by the County Administrative Boards) is obliged to reject 
municipal plans that do not take into account national interests, it is ultimately the municipallities 
which decide whether to take the advises of the Boards or not. In practice the courts 
appear to pay a lot of attention to the municipal positions in the permitting process, especially 
if the competition for land areas is intense.10 All in all, the municipal planning monopoly often 
lacks confidence for a broad implementation of wind power, and leaves substantial room 
for discretion and for de facto ignoring national (and indeed) global energy policy objectives. 
Previous governmental investigations have (empirically) illustrated the key role played 
by local governments in the development of onshore wind power, and that given the existence 
of an ambiguous national policy towards wind power this role has become even more 
accentuated. For instance, in SOU (1998:152) it is noted that the attitudes of local 
governments towards wind power development have differed markedly, and that this has 
often determined the outcome of the permitting procedure (see also Swedish Energy Agency, 
2003). Khan (2003) provides a more systematic and recent analysis of these issues. He 
examines empirically the influence of the planning strategies employed in three Swedish 
municipalities on the respective wind power developments. His main interest lies in 
examining how these strategies had affected: (a) the siting of wind mills; (b) the ownership 
pattern of the mills built; and (c) the role of citizen participation in each municipality. The 
three municipalities under study – Laholm, Halmstad, and Falkenberg – are of similar size, 
possess roughly similar wind conditions and landscape characteristics, but in terms of wind 
power development the outcomes differ. Most notably, in Laholm, 45 wind turbines (totalling 
22 MW) are installed, while only 5 turbines (2 MW) have been developed in Halmstad. 
Khan (2003) proposes that the extent to and the way in which territorial planning 
requirements have been implemented largely explains the varying outcomes. His results 
suggest that in municipalities where there exists a political will to promote wind power and 
thus to integrate efficiently the diffusion of wind mills into the planning process, the planning 
requirements have typically been flexible and simple. Important drawbacks of this approach, 
however, are that it may not promote an efficient siting of wind mills and that it tends to limit 
the role of citizen and stakeholder participation. Thus, while successful in the short-run such a 
planning approach may create suspicion towards wind power in the long-run, and in this way 
deter future development. In municipalities in which politicians and officials are more 
10 The municipalities are also affected by the Law on municipal energy planning, according to which every 
municipality is obliged to have an energy plan covering its entire energy system. The energy plan should reflect 
national energy objectives as well as the objectives of the local energy policy. Still, the freedom of choice left by 
this law is extensive; the law does not provide rules either to enforce accomplishment or to retrial inappropriate 
energy plans. 
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reluctant to actively promote wind power, the planning requirements have been stricter and 
citizen participation more extensive; as a result, the installed capacity of wind mills is low. 
From the point of view of a wind power investor the above implies considerable 
uncertainties about the investment conditions. Even though the economic support is the same 
across the country, the legal obstacles may differ considerably between regions. Of course, 
the legal framework is designed to address local circumstances and as such it serves a good 
purpose, but Khan’s study shows that observed differences between the various municipal 
planning requirements can to a large extent be explained by differences in the attitudes of 
politicians and even local officials (see also Bengtsson and Corvellec, 2005). This implies that 
in Sweden wind power often faces significant local obstacles to its implementation and the 



contribution to the fulfilment of national policy goals will not be paid enough attention. 
Finally, the municipal planning monopoly tends also to undermine one of goals of the 
recently introduced green certificates system. This system is designed so as to promote a cost 
effective introduction of renewable electric power. However, this goal will not be accomplished 
when the local policies towards wind power projects differ on grounds that cannot be 
attributed to important environmental and/or economic conditions. In other words, the 
Swedish green certificates system ensure (at best) necessary but not sufficient conditions for a 
cost effective deployment of renewable electricity sources. 
4.4 The Complex Role of Stakeholder Participation: Legal Situation and Implications 
Sine the interests of those who object to wind mill installations often gain strong legal 
protection, the role of stakeholder participation is important. Swedish law provides for – and 
encourages – stakeholders to participate in the decision making process; applications are sent 
out for comments and consultations and public meetings are arranged in connection to the 
environmental impact assessment as well as the planning and permitting procedures. The 
Environmental Protection Agency, the National Board of Housing, Building and Planning, the 
County Administrative Board, one or several municipalities, individuals and organizations are 
all invited to participate. In principle, the courts are obliged to independently assess the 
individual circumstances in each case, carry out its own evaluation and balancing of interests 
and draw conclusions consistent with the preconditions in the law. As a consequence, the 
courts should ignore opinions put forward by a state agency or a municipality if these are in 
conflict with the court’s own judgment.11 Nevertheless, in practice standpoints taken by state 
authorities and municipalities regularly influence the outcome of the final decision; when 
arguing for a certain conclusion, the court may even refer explicitly to these standpoints. 
Clearly, since the only formally binding legal source – the legal text – does not in any precise 
way outline how to value and balance the interests involved, it is inevitable that stakeholders’ 
attitudes often gain significant weight in the judgment. 
11 One example of this is a decision by the Environmental Court of Appeal in case M 9178-02. 
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Stakeholder participation is time-consuming and may therefore significantly delay the 
implementation of wind power projects. This problem is accentuated by the appeal 
possibilities and by the overlap of the permit and planning systems. Assume, for instance, that 
a large wind mill is projected offshore close to a city. The Planning and Building Act would 
normally require a detailed plan and a separate building permit. According to the 
Environmental Code two permits are needed, one since the wind mill is a (potential) 
“environmentally hazardous activity” and one since it represents a “water activity”.12 Each of 
the four permitting processes provide for stakeholder participation and for appeals in two 
additional instances. Although different permitting procedures sometimes are coordinated, it 
is obvious that the overall planning and permitting process may take several years, in some 
cases more than five years, particularly in those cases where strong negative attitudes among 
relevant stakeholders are expressed. 
The issue of participation and access to justice is a delicate one. One can argue that the 
likelihood of obtaining the ‘right’ decision, from an environmental protection view, will 
increase with frequent stakeholder involvement. Clearly it is also a matter of democracy, and 
the necessity to increase the long-run legitimacy for wind power. The previous (more or less) 
hostile stance among many Swedes towards the nuclear industry was partly due to the 
permitting arrangements; safety in nuclear plants was judged according to a special legislation 
with a procedure that did not permit substantial participation by the public.13 Still, the issue is 



made complicated by the fact that the Swedish public tends to provide a lot of general support 
for the national energy goals concerning wind power, but at the local level other goals can 
easily be – and indeed often are – put in the foreground. With this is mind, it may be equally 
appropriate to argue that the prospects of a legal process stretching over five years or more, 
and the associated costs, will deter too many from even commencing a wind power project. 
This suggests that it is necessary to review the planning and permitting process in order to 
make it less time-consuming, but without loosing essential possibilities for stakeholder 
participation and access to justice. One alternative could be to increase the presence of local 
ownership in wind mill projects. In contrast to the situation in selected other European 
countries (e.g., Denmark, Spain etc.), systematic use of means to promote local participation 
in wind power projects is generally lacking in Sweden. Before 1991 it was not even possible 
for small, private investors in Sweden to attain public economic support for wind mill 
installations. 
12 Yet another permit, from the government, is required if the project includes three or more wind mills with a 
total capacity of 10 MW or more. 
13 In a European perspective it is worth noting that nuclear opposition has often been especially effective in 
countries where “a substantial devolution of authority does exist (e.g., Scandinavia, Germany), or those where 
the central control over a heterogeneous nation has lapsed (Italy, Spain),” (Lucas, 1981, p. 181). Conversely, in 
countries where the decision-making has been left to a small and powerful group and the opposition left little 
access to the political and legal systems (e.g., Belgium , France), it has been more difficult to effectively hamper 
nuclear power projects (see also Söderholm, 1998). 
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From the perspective of a wind mill investor, another strategy to avoid land use conflicts 
and related public criticisms would simply be to install the mills out of view, preferably 
offshore. As was indicated above, offshore instalments tend to gain more public support than 
corresponding investments onshore, primarily since the aesthetic and noise-related intrusion is 
often perceived as less severe. The conflict of interest between national energy policy 
priorities and local implementation appears also to be less of a problem in the case of offshore 
wind. In addition to avoiding the removal of land from other competing uses, offshore 
installations offer some operational advantages. The wind conditions are generally better, but 
so far this is offset by the higher capital costs associated with offshore investment. Still, in 
spite of this new wind power projects – in Sweden and abroad – are increasingly planned 
offshore (e.g., Pasqualetti, 2004). 
5. Planning for Wind Power in Denmark: A Comparative Perspective 
Danish energy policy has for long included different measures to promote the implementation 
of wind power, and in the beginning of the 21th century as much as 15 percent of total electric 
power generation in Denmark was generated with the help of wind power (IEA, annual). This 
is by far the highest wind power share in the world at the present, and there are many factors 
which help explain this success development (see, for instance, Buen (2003) for an overview). 
In this section, however, we focus solely on the Danish wind power planning and permitting 
processes – i.e., the way in which national energy policy goals are implemented at the local 
level – and how these differ from the Swedish case. 
The establishment of new windmills in Denmark is almost without exceptions regulated 
within the legal framework of physical planning. The Danish planning system has a 
hierarchical structure involving three authoritative levels (national, regional and municipal) 
and four different types of physical plans (national, regional, municipal and local). The 
overall competence structure implies that the national planning authorities deal with 
overarching planning issues as well as the implementation of national planning objectives, 



whereas the regional and municipal planning authorities handle the planning of the open land 
and the town areas, respectively. The function of this hierarchical system is built upon two, 
closely related, characteristics; “rammestyring” and “strive for” provisions. These special 
features are of central importance as regards the prerequisites for implementation of national 
planning objectives, such as increased wind power. The concept of “rammestyring” implies 
that a framework of rules, within which decisions can be made, is established. This means 
essentially that each level of planning provide the framework within which the lower level 
planning may be conducted. For instance, the regional planning authorities shall respect the 
framework set by national planning and municipal plans shall be in compliance with regional 
planning guidelines. In this way, overarching planning objectives may be implemented 
through the national level plans and all the way down to the legally binding local level plans. 
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In other words, the different plans are vertically integrated (Basse, 2001), and – as a main rule 
– regional planning guidelines may not be contradicted by municipal or local plans. Areas 
designated for windmill installations in the regional plan shall be appointed for the same 
purpose in the municipal plan. The “rammestyring” is connected to the “strive for” provisions, 
which obliges the planning authorities to strive to implement the plans or planning guidelines 
that they have adopted when exercising authority in accordance with the Planning Act 
(Tegner Anker, 2001). 
In order to ensure implementation of the national energy policy objective to reduce the 
emissions of carbon dioxide through an increased use of renewable energy resources, a 
national wind power planning directive was issued in 1999.14 This directive should be 
implemented by means of regional and municipal planning, and it stipulates that areas suitable 
for windmill establishments in terms of environmental impacts and energy efficiency should 
be designated and laid down in the regional planning guidelines. As a main rule, municipal 
and local plans for windmill installations may only be established for areas already designated 
for this purpose in the regional planning guidelines. The regional planning authorities thus 
have the primary responsibility for wind power planning in Denmark, including the drafting 
of environmental impact assessment reports. Although areas suitable for wind power purposes 
should be appointed in the regional plan, the directive does not oblige the regional planning 
authorities to designate areas for windmill installations. However, to ensure that areas suitable 
for large wind mills are protected from constructions or installations that may interfere with a 
later establishment of large wind mills, a comprehensive planning to reserve such areas may 
be required. 
The different frameworks of rules governing the wind power planning process are 
seemingly comparable in Sweden and Denmark; both systems are decentralized in terms of 
far-reaching distribution of competence and several planning levels. Nevertheless, some 
crucial differences are to be found in the implementation process; the Swedish system is less 
precise regarding the content of the rules as well as the legal application, while the Danish 
system creates a better potential for implementing national goals. The Danish “rammestyring”, 
together with the possibility to adopt partly mandatory planning directives, implies that 
national level policy objectives may not be overlooked either in the planning process or in the 
implementation of an adopted plan. The possibilities for an effective legal implementation of 
national energy policy objectives thus differ considerably between Sweden and Denmark. In 
Sweden, the “gap” between national policy objectives on the one hand and local 
implementation decisions on the other, seems to be substantial, whereas the vertically 
integrated Danish planning system in part prevents the creation of such a “gap”. 



14 Cirkulære om planlægning for og landzonetilladelse til opstilling af vindmøller (vindmøllecirkulæret). CIR nr 
100, 10/06/1999 (LBK Nr. 763, 11/09/2002). Directive on planning and land zone permission for the establishment 
of wind turbines. 
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Moreover, the precise regulations and specified prerequisites in the Danish laws and 
bylaws leave the administrative authorities with less room for discretion than is the case in 
Sweden, not least due to the fact that the implementation of the Swedish wind energy goal 
must pass, not only the various legal hurdles in the Environmental Code, but also the Planning 
and Building Act. Overall the Danish planning system provides a legal framework which is 
binding in essential parts, and within which the planning authorities may decide how, but to 
only to a more limited extent if wind mills are to be installed. 
Just as in the Swedish case the general attitude towards renewable energy in Denmark is 
positive. About 80 percent of the Danes support the idea that the promotion of renewable 
energy sources should be given a higher priority in Danish energy policy, and as much as 82 
percent are in favour of increased reliance on wind power (Danish Wind Industry Association, 
1993). Still, any local opposition should also be addressed in the decision-making process and 
one of the main objectives of the Planning Act is to encourage citizen participation (Tegner 
Anker, 2001). However, in contrast to the Swedish case where there exist a number of 
permitting processes, each providing for citizen participation (see section 4.4), a maximum of 
two permits are needed in Denmark (a local plan and, in some cases, a so-called zone permit 
depending on the location of the wind mill). Our analysis of Danish case law also suggests 
that in order to voice any negative attitudes towards planned wind mill projects it is important 
to get involved early in the decision-making process, while it is easier in Sweden to prevent 
the installation of wind mills at later stages. Clearly, the economic risks facing the wind mill 
investor will be more pronounced in the Swedish case.15 

Moreover, in Denmark active measures to increase the level of local stakeholders and 
ownership in the wind mill projects have been undertaken. Already in 1979 it was made 
possible for small, private investors to attain public economic support for wind mill 
investments. Investigations show that people who own shares in wind turbines are more likely 
to be positive towards wind power compared to people who are not economically involved in 
the wind power sector. Toke (2002) compares the impact of ownership on wind power 
installation in Denmark and the United Kingdom, and concludes that the presence of Danish 
cooperatives have proved to be an effective way of enforcing an ambitious central wind 
promoting policy while at the same time avoiding local opposition. 
All in all, the above suggests that the way in which wind power planning is conducted 
in Denmark and Sweden, respectively, is likely to be an important explanation to why the 
experiences of wind power development have differed greatly between the two countries. The 
strength and the design of the public support systems used provide only partial explanations; 
it is just as important to understand the way in which the incentives created by these support 
systems are ‘filtered down’ from the national level to implementation at the local level. 
15 These results are derived from the forthcoming Licentiate Thesis in environmental law by Maria Pettersson, 
Division of Social Sciences, Luleå University of Technology, Sweden. 
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6. Concluding Remarks 
The analysis in this paper indicates that the strength and the design of the different public 
support schemes for wind power can only to a very limited extent explain important intercountry 
differences in national wind power developments. Our in-depth study of the potential 



for future wind power development in Sweden shows instead that the existing and planned 
policy instruments intended to promote wind power are generally strong enough to make 
wind power projects economically attractive. However, the economics of wind power is 
strongly affected by investment uncertainties related to: (a) a lack of policy stability; (b) 
public criticism at the local level; and (c) the legal provisions governing the assessment of the 
environmental impacts of wind mills and the planning procedures for mill location. While 
national and global energy policies as well as the general public point out wind power as 
particularly environmentally friendly, most of the objections to its expansion at the local level 
tend to have environmental origins. The interests of those who object to wind mill 
installations gain strong legal protection, and the municipal territorial planning monopoly in 
Sweden implies that it is hard to make national energy policy goals heard at the local 
implementation stage. This is in strong contrast to the situation in Denmark, where the 
planning system provides a legal framework which is binding in essential parts, and within 
which it is harder to override national energy policy goals. Compared to its competitors, wind 
power is one of the power generation technologies that tends to have the most to loose from 
the risk and uncertainties created by planning regulations that leave much room for discretion 
on the part of local authorities. 
The above suggests that – although public support to wind power is motivated – the 
introduction of new policy instruments or the modification of existing ones in countries such 
as Sweden should be preceded by an evaluation of the institutional framework governing 
wind power development. The same policy instrument – in terms of both size and design – 
can induce significantly different developments depending on the legal preconditions for the 
siting and assessment of wind mills. In addition, climate policy is global in scope, and in 
Europe there exist also long-term political aspirations to integrate the different types of 
national support systems for renewable energy (e.g., Midttun and Koefoed, 2003). The 
presence of significant differences in planning procedures for renewable energy projects may, 
however, create tensions since stringent conditions in one country will increase the joint, 
aggregate cost of attaining, for instance, the EU target for the share of renewable energy 
sources. The benefits of climate policy – including wind power diffusion – are largely global 
in scope, but the costs of implementation are often borne at the local level; this fact may act as 
an impediment to increased international integration, but it may equally well put pressure on 
countries to reform local planning and permitting strategies. The analysis of the prospects for 
each of these two outcomes ought to provide an important area for future research. 
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