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ABSTRACT  
 

The thesis comprises an introductory market study for small-scale wind turbines under Swedish 

conditions.  The general boundary conditions (political, legislative, etc.) for small-scale 

electricity generation are described together with sample small-scale wind turbine 

characteristics in terms of costs and energy output.    

 

A SWOT analysis shows several strengths and opportunities, but also a number of weaknesses 

and threats in relation to the introduction of small-scale wind turbines. One example of 

weakness is the lack of a common and trustworthy description of the energy output under 

typical small-scale wind turbine conditions.   

 

A PEST analysis is used to differentiate the opportunities and possible interest among five 

identified market segments: detached houses, weekend/summer cottages, farms, small 

industries and municipal organisations.  It is thus proposed to focus on industries and municipal 

organisations that want to use the wind turbines for image and public awareness.  The market 

segments with the largest potential sale volumes are detached houses and weekend/summer 

cottages, where the later is proposed as a primary target group.   

 

In general, institutions as well as actors have to improve their efforts in order to create a market 

for small-scale wind turbines.  The prerequisites to become a small-scale electricity provider 

are much too costly and complicated and the marketing is not convincing enough.  The 

introduction of net metering and third party testing would most likely increase the market for 

small-scale wind turbines.    

 



 4

 
 
 

 



 5

TABLE OF CONTENTS 
 

PREFACE 1 

ABSTRACT 3 

TABLE OF CONTENTS 5 

LIST OF ILLUSTRATIONS AND TABLES 7 

GLOSSARY 8 

1 INTRODUCTION 9 
1.1  Background 10 
1.2  Project Management 12 
1.3  Aim 14 
1.4  Method 14 
1.4.1  Secondary and primary data 15 
1.4.2  Brainstorming 16 

2   WIND POWER IN SWEDEN 17 
2.1  Wind and Wind power 17 
2.2  The Electric Grid System in Sweden 20 
2.3  The Energy Policy in Sweden 21 
2.4 Implementation of Wind Power 23 
2.4.1  Noises, shadows and landscape view 24 
2.4.2  The electric grid system and possible disturbances 26 
2.5  Large- and Small-scale Wind Turbines 26 

3  SMALL-SCALE WIND TURBINES 29 
3.1  Product Characteristics 29 
3.1.1  Energy ball V 200 29 
3.1.2  Hannevind 2,2 kW 31 
3.1.3  Windon 2 kW 32 
3.1.4  Betek P-1000 33 
3.1.5  Comparison of technical specifications 35 
3.2   Economic Feasibility 36 
3.2.1  Economic evaluation 36 
3.2.2  Economic comparison 38 

4  SWOT, PEST AND MARKET SEGMENTATION 41 
4.1  SWOT Analysis 41 
4.2  PEST Analysis 42 
4.3  Market Segmentation 43 
4.4   SWOT for Small-scale Wind Power 44 
4.5   Market Segmentation for Small-scale Wind Power 45 



 6

4.6   PEST for Small-scale Wind Power 46 
4.6.1  Detached houses 47 
4.6.2  Farms 47 
4.6.3  Companies and organization with a “green mind” 48 
4.6.4  Weekend/Summer cottages 48 
4.6.5  Municipal organisations 49 

5  RESULT 51 
5.1 Policy and Actors 51 
5.1.1     General conditions 51 
5.1.2  Technical specifications 51 
5.1.3     Economic feasibility 52 
5.2 SWOT Analysis 53 
5.3  Market Segmentation and PEST 54 

6  CONCLUSIONS 55 

REFERENCES 59 
 
 



 7

LIST OF ILLUSTRATIONS AND TABLES 
 

List of illustration:  

Figure 1:  The growth of wind power in Sweden 1982-2007 

Figure 2: How a wind turbine generates electricity out of the wind 

Figure 3:  Example of one horizontal- and one vertical axis wind turbine.   

Figure 4:  Illustration over the technical specifications inside a wind turbine 

Figure 5:  Photograph on Energy ball v200 

Figure 6:  The power curve for Energy ball v200 

Figure 7:  Hannevind 2,2 kW turbine  

Figure 8: Photo of Windon 2 kW wind turbine. 

Figure 9: Power curve for Windon 2 kW 

Figure 10: Photo of  Betek P-1000-Gand   

Figure 11: Betek P-1000-Gand power curve  

Figure 12: Illustration explaining the “Gradual selection process 

Figure 13: Include the neighbours early in the planning process 

 

 

List of tables:  

Table 1: Noise level measured in dB from different sources  

Table 2:  Technical specifications and costs for four different wind turbines. 

Table 3:  Economic comparison of the four wind turbines 

Table 4:  Example of different factors that a PEST analysis can include. 

Table 5:   PEST analysis for the identified five possible target groups. 

 
 



 8

GLOSSARY 
 
 
Electricity certificate The generator of renewable electricity receives a certificate from the 

Swedish government for every MWh generated. The certificates can 
be traded between electricity providers to meet the required amount 
of renewable electricity to be generated.  

 
Energy  Energy can be transformed into other forms, but the total energy 

always remains the same. 
1 TWh = 1 000 GWh = 1 000 000 MWh = 1 000 000 000 kWh 
1 MWh =1 000 kWh  

 1 kWh = 1 000 Wh  
 

Power  1 TW = 1 000 GW = 1 000 000 MW = 1 000 000 000 kW 
1 MW = 1 000 kW  

 1 kW = 1 000 W (1 W = 1 J/s) 
 

Grid company  Company that operates an electric grid 
 
Grid fee/tariff Fee for transmitting electricity 
 

   Region grid  Electric grid on regional level (130 – 220 kV) 
 

Distribution grid Electric grid on local level (>20 kV) 
 
Renewable energy Energy sources such as wind power, solar energy, wave energy, 

biomass fuels and hydropower. 
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1 INTRODUCTION 
 

The society is strongly dependent on energy. Energy resources are one of the most crucial 

components of human life, and the supply of energy is a basic requirement for the subsistence 

and development of the modern society. People have created a reality where the energy 

practically is needed for everything and thereby the addiction to energy is a fact. Renewable 

energy resources such as wind power and solar power had their first real boom in the beginning 

of 1970s when the first oil crisis struck the world. The panic for a possible economical collapse 

and the fact that fossil fuels are finite, politicians around the world started to work towards a 

decreased fossil fuel dependency. Politicians tried to secure a diversified energy supply and 

from that the use and business of renewable energy resources was set in motion. In Sweden, the 

debate regarding nuclear power that arose around 1973 in combination with the oil crisis, lead 

to that the Swedish politicians started to take an active interest in renewable energy 

alternatives.  

 

The energy is needed for heating, transportation, lights, electronic instruments such as TV and 

computers, but also in industries, hospitals and other public buildings. There are different types 

of how to generate energy whereas the dominant one is by using fossil fuels. The negative 

aspect of using fossil fuels is that they release emissions to the surrounding air, so called “green 

house gases”, which are environmental damaging and contributes to the global warming and a 

raise of the global temperature. Several energy resources are in short supply and consequently 

run the risk of being used up. Some of these emissions human beings can reduce through 

changing some patterns in their day-to-day life concerning energy usage. This can for instance 

be done by choosing less energy demanding equipments or by investing in renewable energy 

solutions. Reducing the energy usage is not only good for the environment, it is also good for 

the wallet, if less electricity is consumed it will result in a decreased electricity bill. For more 

information on how to live more environmental friendly and reduce the energy usage at home, 

visit the (Swedish) homepage blienergismart.se.  

 
 
The energy usage varies, both depending on the time of the year and the time of the day. 

During the winter it is quite obvious that the energy usage it far greater then during the 

summer, since a lot of electrical energy is used for heating at least in the northern areas of the 

planet. The amount electricity that a wind turbine generates also depends on the wind 



 10

conditions and time of the year. It is usually windier during the autumn and winter months, 

which of course generates more electricity. This uneven and unpredictable amount of energy 

makes it difficult to use wind power as a basic source for energy. Other sources are usually 

needed to support the wind power, in Sweden it is mainly hydropower, in some other countries 

also combined heat and power plants.  

 

To give a hint of the energy usage in Sweden, an example is residential buildings which 

represent 40 percent of Sweden’s total energy usage. The Swedish average household, 

calculated on a 144 square meters big house, has a total energy use of 26 200 kWh/year. The 

household electricity correspond to approximately 6 000 kWh/year, heating 15 000 kWh/year 

and hot water 5 000 kWh/year (blienergismart.se).  

 

1.1  Background 
 

This report was initiated by contacts to a newly established company – Home Energy – that is 

introducing small-scale wind turbines in Sweden and is written within the master programme 

International Project Management.    

 

Wind power is an upcoming business in Sweden with great potential. About 1 000 large-scale 

wind turbines have already been implemented in Sweden and more is on the way. The 

expansion of wind power is represented in figure 1 where the green line represents the number 

of turbines that have been built over the last years from 1982 to 2007.  

 

The energy usage in Sweden has during the passed years increased from 385 TWh in 1990, to 

423 TWh in 2006 (Energiläget i siffror, 2008). During the year 2008, a total of 236 MW new 

wind capacity was installed, which represent 1 % of the Sweden total energy generation. The 

amount wind power generated 2008 was 1, 5 TWh which is an increase by 77% since 2006. 

The national goal set by the Swedish government is to reach a wind power generation capacity 

of 10 TWh before 2015. The Swedish energy agency has proposed a more optimistic goal of 30 

TWh before 2020, which would represent a fifth of the present electric generation in Sweden 

(Vinnova: Vindkraften tar fart, 2009). 
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Figure 1: The growth of wind power in Sweden 1982-2007.  Installerad effekt = Installed 
power (MW), Antal verk = Number of turbines, Elproduktion = Electricity production (GWh)  
(Energy indicators, 2008) 
 

 

During the 90s, the idea to jointly invest and possess a wind turbine was born in Sweden. The 

idea was earlier implemented in Denmark. The first Swedish turbines own jointly was built on 

the island Gotland, Sweden. To own the turbines together became a hit and there were a 

decision to build more. The turbines were built without support from the government. This was 

a starting point for small scale wind power in Sweden, and the demand for small scale wind 

turbines increased and also spread out to farmers who liked the idea of energy independence. In 

the beginning of the 90s, it was relatively easy to receive the permits needed and it was less 

time consuming then it is today. In 1991, the Swedish government introduced an investment 

subsidy, which made the market increase even further. Around 1996 the investment subsidy 

ended, and with that, the market expansion did as well. During the years 1997 to 2002, a new 

investment subsidy was introduced with the aim to increase the amount electricity generated 

from wind power in Sweden. But it did not really work, since permits started to get more time 

consuming to get in order, probably after the quick expansion in the 90s where agencies around 

Sweden started to have objections against the market expansion of wind power.  Since the 

building permits etc became time consuming, up to a few years, the economic pressure on 

suppliers and project stakeholders rose dramatically (Rönnborg, 2003).  
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The interest for wind power and the installations of the large-scale wind turbines is growing 

rapidly across the world, while the small-scale wind turbine market is more or less still in its 

infancy. But the increased interest for large scale, has contributed with an increased interest for 

the small-scale turbines as well.  This interest has resulted in a rush by different companies to 

please this market need. However, all around the world as well as in Sweden, the small-scale 

wind power business has so far failed to build up a considerable market.   

 

The statement that the interest for small scale wind business is growing, it is supported by the 

author after talking over phone with several wind power experts at the Swedish energy agency, 

SVIF, Ny Teknik, as well as different persons that work within companies selling small scale 

turbines or that in some other way are connected to the business. They all claim that they have 

noticed a clear increasing interest among the inhabitants in Sweden. The companies have 

noticed it through greater amount of phone calls then before and more people are sending e-

mails asking questions about regulations for and profitability of small-scale wind power. 

Another factor that speaks for a growing interest is the increased number of companies selling 

small-scale turbines on the market. 

 

The intention with this report is to investigate some of the conditions that are essential for the 

possible introduction of small-scale wind power in Sweden and we consider Home Energy’s 

introduction of there wind power turbines Energy Ball on the Swedish market as a project (as 

defined in the master program “International project management”).   

 

1.2  Project Management 
 

Project management represent the ability to plan and organize projects and includes 

management related methods and strategies on how to successfully coordinate complex and 

dynamic projects. The purpose of project management is to work as a baseline tool and 

reference point for managing the project (APM body of knowledge, 2006). There are many 

different ways on how to apply project management since every project is unique, but there are 

some tools and techniques which can be adapted from project to project concerning planning, 

control and coordination etc. Project failures and poor performance often originate from poor 

project management (Anderson, 2003).  
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The definition of a project is that it is goal directed, unique, requires a coordination of different 

tasks and has a definite beginning and end (busniessballs.com). Within project management, a 

certain lifecycle with four steps is defined for projects. The steps are conception, definition, 

implementation and close out. The conception phase includes determining the requirements, 

needs and wants and conducting technical and economic studies. It can be seen as a kind of 

feasibility study, and if the results from this phase points towards a positive project, it is time to 

implement the rest of the steps in the project life cycle. The definition phase is important and 

needs to be communicated to all individuals involved in the project. If it is not done properly it 

usually ends in problems, misunderstandings which can lead to loss of time and money. A way 

to work around this is to write a Project Management Plan early in the project, which brings 

together all the different plans for a project. The project management plan includes project 

purpose, objectives and how these should be achieved, success criteria, project deliverables, 

quality assurance and decides who is responsible for what etc. When this is stated, it is time for 

the implementation and close out phase, where the planned and prepared activities are 

delivered and executed. The close out phase sometimes includes some sort of an evaluation of 

what was good/ bad with the project and what could have gone better etc. The aim is to learn 

from the mistakes done (Anderson, D. K. Merna, T., 2003) 

 

All the wind turbines that are being built in Sweden are done more or less in project form, and 

the knowledge of how to run project is of decisive importance for the success of the project 

delivery. Wind projects today are time consuming, costly and complex. It is important to know 

how to plan for the project, and project management can serve with a broad range of methods 

and different theories to avoid failures, identify risks, how to handle stakeholders, decisions 

making and time planning. The project management tools and theories can enable a steady and 

smooth growth of the wind market in Sweden with clear goals, strategies and awareness of the 

market conditions, risks and the business as such. 

 

There are several different fields within the project management area treating different issues. 

One example is the stakeholders. Stakeholders can be described as “those groups or individuals 

with whom the organisation interacts or has interdependencies” and “ any individual or group 

who can affect or is affected by the actions, decisions, policies, practices or goals of the 

organization” (Carroll 1993). There are different approaches to identify the stakeholders and 

how to treat them in the right manner to get them to work together with the project instead of 

against it. Stakeholders can be critical to the success or failure of a project. For any project to 
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be successful, all the necessary stakeholders that are likely to have an impact in/on the project 

must be identified before the start of the project. 

  

Regarding the risks, which are an unpleasant factor that appears in all projects, there is a 

special discipline for this within the project management area, called Risk Management. Risk 

management is the approach to understand and identify what possible risk that can occur in a 

project and if/when they occur be prepared to take care of them in an efficient manner to 

reduce time loss and costs. Another discipline within project management is Strategic 

Management. The aim of strategic management is to create an understanding for the 

importance for a project to run successfully and methods to create advantages both competitive 

but also to scan the market that the project is supposed to be applied (busniessballs.com). The 

SWOT and PEST analysis are example of analytic frameworks often represented in literature 

of strategic management. 

 

1.3  Aim 
 

The aim with the thesis is to make an introductory market study for small-scale wind power in 

Sweden as part of the “conception” phase in Home Energy’s project to introduce their small-

scale wind turbines (Energy Ball) in Sweden.  The thesis will thus include a description of the 

boundary conditions and suggestions for Home Energy to take into account in their “definition” 

and “implementation” phases of their market introduction project.     

 

1.4  Method   
 

The work started with an extensive literature survey in order to gain the necessary knowledge 

about the status of small-scale wind power, especially in Sweden.  Then some basic data on 

Home Energy’s wind turbine and three other marketed wind turbines were gathered that 

compete on attracting the same type of customers, since they have similar product 

characteristics. Different methods within the project management portfolio were investigated 

and it was rather obvious that SWOT and PEST analysis would be suitable to apply.   

 

Further some type of market segmentation ought to be carried out.  The fact that there in 

principle are no statistics about small-scale wind power led to an investigation if potential 

customers and segments on the market could be collected from customer lists from the small-
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scale wind power suppliers. An attempt was done, but after several phone calls to different 

suppliers in Sweden, all saying no to make the list public material, it was abandoned.  

 

1.4.1  Secondary and primary data 
 

The concept of secondary or primary data describes two different ways of gathering 

information. Secondary data is collected and analysed via different researchers and scientists 

who have written reports, books and articles that are related to the chosen subject. These 

sources of information are normally used as a support for the author to enhance the 

trustworthiness of the result and conclusions drowned. The other sort of data is the primary one 

and represents data collected via the work completed by the author. This can be done through 

investigations, interviews and questionnaires (Booth, 2004). 

 

Most of the theoretical information was collected to serve as a platform for the project. It was 

gathered from different databases, such as Emerald, Science Direct and Nora and the search 

was conducted through typing specific chosen words, methods, authors etc that was appropriate 

and relevant to the chosen topic of the report. Data and most useful information concerning 

small-scale wind power business were mostly collected via different homepages, such as 

Swedish energy agency, SVIF and articles published in the magazine Ny Teknik. There was 

though a problem to find proper articles and other information sources about small-scale wind 

power in specific, since most of the hits were regarding large-scale wind power.  

 

The Swedish energy agency is an organization for energy and works within different society 

sectors to create a sustainable and efficient energy usage and a cost efficient energy supply 

(Swedishenergyagency.se). The homepage of Swedish energy agency has been extremely 

helpful and contributed with a lot of reliable information for wind turbines such as articles, 

statistics of energy usage, regulations, and links to relevant homepages, contact forums, 

homepages and books related to small scale wind power.  

 

Phone calls and email correspondence was held with different professionals within the small 

scale wind business, both authorities, associations and companies related to wind power with 

the aim to get general opinions of the small scale wind power business as such in Sweden and 

their thoughts about future aspects and possible target groups on the market. These are 
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represented in the references in the end of this report under the heading “personal 

communication”.  

 

1.4.2  Brainstorming  

 

Brainstorming is a common used method among most companies and businesses. To ensure the 

method to be efficient, there are a few basic rules (Johansson K-E, 1997): 

- No criticism on statements and ideas is allowed 

- Encourage ideas 

- Freedom; everyone has the right to say what crosses their minds 

- Everyone’s opinion should be accepted (can be improved or maybe be connected with 

other ideas?) 

 

Since this report is written in sole, this method was executed with experienced people within 

the small-scale wind business and different authorities, companies and associations in Sweden. 

To mention a few; Fredrik Loodin WSP; Örjan Hedblom, SVIF; Lars Alfrost, Swedish energy 

agency; Jonas Hållén, Ny Teknik; Edward Ruin, Teroc AB; Ola Carlson, Chalmers; and my 

supervisor Jan-Olof Dalenbäck, Chalmers. The aim with the brainstorming sessions was to 

generate discussions regarding possible target groups on the Swedish market, what drives them 

to invest, the interest for small scale wind power among individuals in Sweden today but also 

existing difficulties related to small scale wind power business and the implementation of it. 

 

Different seminars and a national wind power conference in Kalmar during spring 2009 served 

as information bases as well. The aim to visit them was to get the latest news within the wind 

power business, the discussions that are held now days and in which direction the development 

of wind power is heading in Sweden.  
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2   WIND POWER IN SWEDEN   
 

2.1  Wind and Wind power 
 
Wind is the result of pressure differences in the atmosphere and uneven heating of the earth’s 

surface by the sun. This creates motions in the air that results in wind. Wind patterns are 

affected by the spin of the planet, weather and terrain. Wind resources are best along coastlines 

and on hills. Around 100 meters up in the air, the wind speed and the direction of it will most 

likely be the same over large areas. Wind maps of those areas can be found on SMHI:s 

homepage. Closer to land surface the wind patterns change due to resistance and roughness of 

the terrain, houses, trees, hills which affects the wind movement and makes it very hard to 

predict. At ground level, the wind speed is more or less zero (Wizelius, 2007; 

smallwindenergy.com).  

 

The energy in the wind is transformed to electricity when it blows over the rotors of the wind 

turbine. The rotor start to rotate and electricity is generated.  The illustration in figure 2 shows 

how the electricity is generated: 

 

 
 

Figure 2: How a wind turbine generates electricity out of the wind.  

(http://www.techienation.com/understanding-wind-power-wind-generators-turbines/) 

 

Wind power is a clean source of energy and the process does not contribute to acidification or 

leaves other environmental damaging emissions behind. The wind does not need to be 
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distributed or transported, the raw material (the wind) is free of charge and the “price” does not 

risk rising due to changes on the world market prices on fossil fuels, gas etc. The wind resource 

is infinite and the turbines can be dissembled without leaving any direct trace on the land it has 

been located on and the majority of the parts can be recycled (Wizelius, 2007). When 

generating the electricity via wind power, the amount of electricity generated by commercial 

sources such as fossil fuels and nuclear power is reduced automatically. Wind power is 

regarded as a clean energy source, but it is although classified by the law as “harmful to the 

environment”. This means that the same rules and demands that are applied on nuclear power 

and fossil fuel plants are also applied on wind power. The reason why wind power is 

considered as environmental harmful is because the wind turbines generate noises, shadows 

and has a visual impact on the landscape (Wizelius, 2007). 

 

Most common is that a wind turbine is conducted with either a vertical or a horizontal axis. 

Below is illustrations of the two most common concepts: 

 

   

 

Figure 3: Example of one horizontal- and one vertical axis wind turbine.   

(http://www.eolusvind.com/Omoss/tabid/4572/Default.aspx, 

http://www.verticalwind.se/SV/technology.html).          
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The classic concept is the three bladed wind turbine, which also is the most common one. 

There are upcoming new designed turbines, like for instance the vertical turbine showed in 

figure 3. The vertical turbine has less moving parts and the heavy generator as well as the gear 

box can be placed at ground level, which contributes to a less complex construction and are 

easier to maintain. Another positive aspect is that the blades can catch the wind from all angels 

and are not depended on which direction the wind is approaching from as the traditional 

horizontal axis turbines are (Vinnova: Vindkraften tar fart, 2009). Beside the large-scale wind 

power turbines, there are a number of solutions that niche to a certain market. These turbines 

work as the large ones principally speaking, but concerns energy generation in small-scale, for 

summerhouses and for buildings to be self-dependent on energy. A new concept is that 

architects integrate the turbines in the building construction, on the roof or design wind 

turbines that can use the up-winds from the wall side of the buildings. This is mostly when 

designing skyscrapers. These solutions contributes with a very small quantity of the total 

installed wind capacity today, but is believed in the future to have great potential (Vinnova: 

Vindkraften tar fart, 2009). There are more of new designed wind turbines, with the attempt to 

look less ugly and disturbing in the landscape.  

 

The amount of energy that can be generated by a wind turbine is depending on three variables, 

the density of the air, the rotor area, and the speed of the wind. Alfred Betz calculated in the 

year 1919 the theoretical efficiency that can be received via a wind turbine to be around 59%. 

The wind speed has a large impact on the amount energy that is generated and a relatively 

small difference in average wind speed during one-year results in a big difference in the total 

energy generated (Wizelius, 2007). The illustration below aims to give better understanding 

over the technical specifications in the turbine house. 
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Figure 4: illustration over the technical specifications (http://www.vestas.com/en/wind-power-

solutions/wind-turbines/kw.aspx) 

 

 

2.2  The Electric Grid System in Sweden 
 

The Swedish electric grid system is a complex network and consists of many linked grids for 

transportation of electricity between the generator and end customer. There are three different 

parts, the main power grid (220-400 kV), regional power grids (70-130 kV) and local 

distribution grids (>20 kV). The main grid is owned by Svenska kraftnät and is used for 

transportation of electricity over long distances. The regional grids are used to transport 

electricity from the main grid to the local distribution grids and to some large industries. The 

distribution grids are used to distribute the electricity to buildings and industries 

(Elnätanslutning av vindkraft till lokal-, region-, och stamnätet, 2007) 
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There is a law in Sweden which divides the grid market into two half’s. The law distinguishes 

between the company generating the electricity and the company delivering it. Different actors 

or companies must handle these two. The aim of this is to enable for the customer to choose 

which supplier to buy electricity from. An electricity customer has therefore two suppliers, one 

for trading/selling the electricity and one for transporting the electricity, the so-called grid 

company (skatteverket.se). The price of the electricity is divided into three parts. One is the fee 

the customer pays the grid owner for using the grid, the second is for the electricity used, and 

the third is value-added tax on the whole amount. Each of these three different parts is today 

around the same size money wise. The only cost that can be influenced by the end user is the 

price for the electricity, which is one third of the total price. This can be done for example by 

choosing another electricity supply company (Wizelius, 2007). 

 

If you as a private person invest in a small scale wind turbine and happens to generate more 

energy then needed for household purpose, it is possible to sell the amount electricity to the 

local grid company. But then one needs an “input” subscription with the grid owner. The net 

owner demands an annual subscript for the possibility to sell this electricity, which can cost 

around 4 000 SEK as it is today, and makes it hard for private persons to sell the generated 

electricity with any appropriate profit (Wizelius, 2007). There is now a proposal that the owner 

of the grid only can charge the power customer once, i.e. they customer can both have an 

output and input of electricity on the same subscription. Besides this, there is also a proposal 

where the customers only need to pay for the difference between used energy and generate 

energy, so called net metering (“nettomätning“). This leads to that every generated kWh has the 

same value as the price paid for the commercial electricity (Energiskatt för egenproducerad el?, 

2008). There is no standardisation of this yet, and net owners have different subscript costs as 

mentioned above. It is a debate in Sweden today, whether or not the companies, i.e. net owners, 

is going to decrease this cost or not. Some companies have already done this. 

 

2.3  The Energy Policy in Sweden 
 

Our future of energy supply is facing a lot of challenges. The electricity generation is one of the 

premier reasons to the environmental problems existing in the world today. To decrease the 

emissions of carbon and other greenhouse gases, the development of; and investments in 

renewable energy solutions is in focus by governments around the world. During the latest 
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years with increasing oil prices, often followed by increased price on natural gas, has resulted 

in a higher demand for renewable energy resources. Globally there is a strong political support 

for wind energy, since governments around the world struggles to reduce carbon and green 

house emissions to become more environmental friendly in their way of acting. Most experts 

within the energy sector are convinced that the energy prices are going to rise in the future 

(Energy indicators, 2008). Which would, most likely, have an positive influence on the wind 

power expansion and development in general.  

 

 The European Union, EU, has a goal, where they want the members in the union until year 

2020 have 20% of the energy need replaced with renewable energy. In Sweden, 2007, the 

energy generation from wind power was 1.4 TWh, which calculates for around 1% of the total 

Swedish electric generation (Vindkraftstatestik, 2007). To reach the political goals Sweden 

plans to expand the contribution of wind power from approximately 2 TWh as it is today, to 30 

TWh before year 2020. This will demand an expansion plan of large scale wind power as well 

as small scale, both on land and offshore (Miljövänlig el med vindkraft – åtgärder för ett 

livskraftigt vindbruk”, 2005).  

 

The opportunities for expanding the wind power industry are controlled by the government and 

its policy. The politicians control the economical rules, taxes, permits needed and other 

bureaucratic process (Vinnova: Vindkraften tar fart, 2009). But it is not the government who 

takes the responsibility to build the wind turbines. This is done by different actors/companies 

on the Swedish market. In May 2003 a new support system was introduced by the government 

for the renewable electricity generation, so called electric certificate.  The purpose with this 

system is to enable the Swedish government to reach the national goals of renewable electricity 

generation and allow a cost effective raise of electricity generated by renewable energy sources 

(Söder, 2008). A certificate for each MWh of renewable energy generated can be received. 

These certificates can then be sold on the market (Energy indicators, 2008). To create a 

demand on the market all companies that generate electricity must buy electric certificates 

corresponding to a certain proportion of their electricity sold or used. The amount of 

certificates that need to be bought is regulated by law and varies from year to year. The 

government has decided that the certificate system is going to last until 2030 (Söder, 2008).  

 

The task to practically implement and control the permits and legislations that the government 

has set is done by different authorities. When it comes to wind power, the Swedish energy 
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agency and Boverket, has the responsibility for the physical planning. Naturvårdverket has the 

responsibility for the nature and environment and the Riksantikvarieämbtet has the 

responsibility to protect ancient monuments and cultural environments, which can be affected 

(Wizelius, 2007). Today it is hard to make any profit out of wind power, and especially small 

scale, so the business is strongly dependent on economical support. Support is given by the 

government to the large-scale wind turbines through subsidization, electric certificates and 

decreased property taxation.  

 

In Sweden, most focus is on the large-scale wind turbines and the small-scale wind turbine 

industry is more or less still in its infancy. Small wind turbines are already widely used in, for 

example, United Kingdom, and an increasing number of companies throughout the world are 

specializing in their manufacture (Options for micro-wind generation, 2009). This means that 

they prepare for a growing and upcoming market. However, the global potential for small wind 

turbines remains largely under utilized and there is much room for further growth (Christensen, 

2008).  

 

2.4 Implementation of Wind Power  
 

The Swedish landscape view has changed over the decades. When the electricity came in the 

beginning of 1900 century, with sturdy wooden posts in infinite long rows, changed the view of 

the landscape dramatically. In modern times it seems like new objects are on the way to 

integrate with the landscape, wind power turbines. There are some resistances from some 

people whereas some people find it interesting and a good choice to generate energy. It is 

though a fact that the human being has a good tendency to become accustomed to things, and 

this will probably be the case with the landscape contribution of wind turbines as well. When 

the wind turbines have been on a certain spot for some time, at least most of the people nearby, 

will accept them and not think of them anymore. The wind turbines can become a part of the 

landscape views as the sturdy wooden posts with electric wires did in the beginning of 1900 

century, no one finds them disturbing today. The humans have adapted and accepted this 

changed landscape view. This means that people that have resistance today might change their 

mind in the future (Larsson, 2003). But the projects and project manager needs to be aware of 

some issues and treat the people affected by the planned wind turbines with respect. The 

following chapters describe the most common issues regarding building and implementing 

wind turbines.  
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2.4.1  Noises, shadows and landscape view 

 

What usually come up in the discussion regarding wind power are noise, shadows and the fact 

that the landscape views get affected. The noise is created partly by the mechanical sound from 

the turbine and partly from the aerodynamic sound as a result from the blades moving. The 

noise level from a turbine depends on several factors, including local wind characteristics (i.e. 

gusting and rapid changes in direction), terrain (flat v. hilly) and the design of the turbine itself. 

Most modern turbines are not disruptive as long as they are properly sited. The fact that when 

the wind speed increases, the noises from the surroundings increases, like wind blowing in 

leaves, vegetation, etc and covers a part of the noise from the turbine (smallwindenergy.ca). 

The shadows is a cause from the tower and the moving blades, which can be disturbing if 

properties are close to the wind turbine and get a moving shadow over the house day after day, 

year after year. This can though be avoided via good planning. The changed visual landscape 

can affect tourist and outdoor life that might be disturbed, or just the fact that people find it 

disturbing to see unnatural devises when they look out through their window. 

 

There are limitations on how high the noise from a turbine are allowed to get as well as 

regulations on how many hours over a year it is allowed to have shadows caused by  the 

turbine. Regarding the sound, it is only around wind speeds between 3-8 m/s that the noise 

from the turbine can get disturbing (Larsson, 2003). If the wind blows over 8 m/s the noise 

from the turbine is covered by background sounds like trees, leaves and other noises. To put the 

dBA levels in relation to something. A modern refrigerator has a noise level of 35-40 dBA 

(Larsson, 2003). In table 1 some more examples are given. 

 

Table 1: Noise level measured in dB from different sources (Wizelius, 2007). 

Source dBA Distance [m] 
Wind turbine 40 350 
Car 70 km/h 55 100 
Truck 50 km/h 65 100 
Office 60  

 
 
The visual impacts are though subjective aspects, which means that the attitudes towards wind 

power and the effect the wind turbines have on the landscape view varies among individuals 
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and are thereby hard to put regulations on (Pettersson, 2008). Neighbours, regional and national 

agencies and other group of actors that can have influence on the outcome of success or failure 

of the project, are in project management terms called “stakeholders”. Stakeholders can be 

described as “those groups or individuals with whom the organisation interacts or has 

interdependencies” and “ any individual or group who can affect or is affected by the actions, 

decisions, policies, practices or goals of the organization” (Carroll 1993). For any project to be 

successful, all the necessary stakeholders must be identified. There are different approaches to 

identify the stakeholders, for instance via “stakeholder-mapping”. There are also theories and 

methods concerning how to treat them in the right manner to get them work together with the 

project instead of against it. By human nature, if we experience something that we do not 

understand or make us feel insecure, we respond with resistance (Potter, 2001). Theories from 

change management, a sub field under project management, can give us a good general insight 

into the reactions we can expect from individuals and how to respond to them. It is of high 

priority when introducing such things as new technology, communication system or what ever 

it could be, to take small steps and create positive experiences for the individuals, in this case, 

stakeholders (Potter, 2001). Otherwise they can feel overwhelmed which, of course, increases 

the individual’s resistance for change. New and Singer (1983) discusses how important it is to 

make people feel that they are involved in the change and that their opinions are taken into 

consideration regarding the changes. This can be done through dialogues, face-to face 

meetings, briefing sessions, and workshops, i.e. avoid e-mails, and other virtual communication 

(Potter, 2001).   

 

A way to work around the resistance from, for instance neighbours, can be to involve the 

individuals early in the planning process for wind turbines and maybe do a photo montage to 

illustrate how the wind turbines are supposed to be sited, and how they affect the view. To 

involve the stakeholders in the planning process can make them feel like they are a part of the 

project, and that they can influence the outcome. The feeling of that their view counts, will 

probably decrease the resistance a bit.  

 

An issue to consider in northern climates is ice accumulation on the blades. Corrosion of 

system parts at locations close to the ocean can also be a problem. The negative aspects related 

to wind power projects can usually be solved or at least decreased by good planning. 
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2.4.2  The electric grid system and possible disturbances  
 

The goal from the Swedish government is to expand the wind power contribution from 

approximately 2 TWh as it is today, to a production of 30 TWh before year 2020. This 

represents increased amount wind energy of 15 times, and the electric grids need to be adapted 

to this. The electric grid in Sweden today will probably not be able to, or get difficulties with 

handling the planned major expansion. Experts require an infrastructure upgrade, investments 

and implementation of new technology and grid management concepts. If nothing is done, it 

will most likely end up with power cuts, disturbances, and high frequent noise in the phone, 

radio or TV. There is though a lot of research done on this, and most problems can be solved or 

be avoided by careful planning. One already existing solution regarding high frequent noise is 

that filters are built in at the same speed as they build new wind turbines. It is also important 

that there is a balance between the electricity generated and the amount electricity that comes 

to a direct use. Since this varies among the day and also over the year, it is of great importance 

that the electric grid can handle those variations. More or less it means that the input of 

electricity must be of the same amount as the output. 

 

The generated electricity cannot be stored as it is today in an easy way. Batteries and other 

solutions that can store energy do exist, but they are generally very expensive and demands 

large space.  The main control of the generation is managed by the large water dams at the 

hydro power stations in the northern part of Sweden.   

 

2.5  Large- and Small-scale Wind Turbines 
 

Even if small wind turbines give the impression of being "miniature" versions of the large 

turbines, they are in fact very different. The first difference is the purchase aspect. When 

discussions on investing in large turbines are held, economical factors such as return on 

investment and payback period is basic concerns (smallwindenergy.ca). Energy from small-

scale wind turbines today costs more than from large grid connected wind turbines. This is 

because larger wind turbines generate more electricity per initial investment costs than smaller 

installations (Christensen, 2008).  

 

The reason to invest in small-scale wind power can be to generate electricity for personal need 

and maybe create energy independence. It can also be the desire to make a personal or 
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corporate contribution to a cleaner environment, to be interpreted by people in the surroundings 

as environmental friendly and aware.  

 

Another aspect that differs between large and small turbines is installation requirements. Large 

turbines require building permits and a long complicated bureaucratic process whereas some 

small wind turbines do not need any of these. The demands for not needing a building permit is 

that the diameter is less then 2 meters, the wind turbines not attached to the property and the 

tower need to fall within the garden plot area.  Large wind turbines reach much higher from the 

ground and can thus utilise better wind conditions.  The wind conditions are further evaluated 

in detail at a number of sites before there is a decision to go on with the planning for the most 

suitable sites.   
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3  SMALL-SCALE WIND TURBINES   
 
In this section four different small-scale wind turbines from different actors on the Swedish 

market is presented and compared with each other. These products give customers the 

opportunity to generate their own energy with a minimal environmental damage. The concept 

“small-scale renewable energy generation“ can be explained as the energy an individual uses 

for his or her own use, i.e. not energy for sale. The market for small-scale wind power has 

grown rapidly during the last decade. About ten years ago, only around three actors existed on 

the Swedish market to compare with approximately thirty today. According to Örjan Hedblom 

(SVIF) around fifty percent of these actors import the wind turbines as a package solution and 

then sells them on the Swedish market. The other half import components like for instance 

generators, blades gearboxes etc from different countries and assemble them in Sweden, and 

then sell them to the end customer. Not many have started a manufacture of their own yet in 

Sweden.  

 

3.1  Product Characteristics 
 

3.1.1  Energy ball V 200 
 
Energy ball has a turbine with unique design, with five rotor blades that are put together as a 

sphere, instead of the traditional three-blade-turbines. The weight of the turbine is 90 kg, the 

tower can be either 12 or 15 meters high and minimum wind before it starts to generate 

electricity is 3 m/s. The “ball” is plug-in product, which means it can be plugged in straight to 

the electric socket of the property and the generated electricity comes to a direct use. Home 

Energy is an importing distributor of different renewable energy solutions, whereas Energy 

Ball is one of them. According to Home Energy, Energy Ball is almost noiseless and does not 

generate any disturbing shadows. The noiseless quality is claimed since the ball does not have 

any wing tips, which generates the “swishing” noise. The shadows are minimal since the 

blades become almost transparent when it spins/rotates in the sphere. The diameter for Energy 

Ball V200 is 1,98 meters, which means that no building permissions are needed.  

http://www.homeenergy.se/vindkraft.aspx). 
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Figure 5: Photograph on Energy Ball V200 (homeenergy.se) 
 
 

 
 
Figure 6: The power curve for Energy ball v200 (homeenergy.se) 
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3.1.2  Hannevind 2,2 kW 
 
This is a wind turbine with the typical classic look of three blades, which are made of glass 

fibre. The diameter of the turbine is 3,5 meters, which means that a building permit is needed. 

The mast can be between 12-18 meters high and the turbine weights around 100 kg. The 

minimum wind needed for the blades to start spin is 2-4 m/s and the maximum power is 

gained from wind speeds around 9 m/s. A fin, back on the turbine, helps it to steer up towards 

the wind for gaining as much energy as possible. Hannevind has since the beginning of 2000, 

worked with manufacturing and designing turbines in Sweden, and has since 2005 delivered 

turbines after customers’ requests. The turbine can be connected to the electric grid, work solo 

or be connected with some other kind of electric device (http://hannevind.com/).  

 

 
Figure 7: Hannevind 2,2 kW turbine (hannevind.com) 
 

There was unfortunately no power curve available at Hannevind homepage on the 2,2 kW 

wind turbine.  

 



 32

3.1.3  Windon 2 kW   
 

Windon is a company that produces and deliver wind turbines from 2 kW up to 20 kW. The 

smallest turbine, Windon 2kW, is a turbine which has three blades with and a diameter of 3,2 

meters. Back on the turbine is a fin, which helps the turbine to steer up against the wind so 

that maximum effect can be received. The tower can be 9 or 12 meters high depending on 

what the buyer wishes, and the weight of the turbine is approximately 40 kg. The minimum 

wind for the turbine to start generate electricity is 2,5 m/s. The wind turbine is very quiet and 

demands very little service and maintenance, according to Windon.  

(http://www.windon.se/se/produkter_2kw.asp) 

 

 
 

Figure 8:  Photo of Windon 2 kW wind turbine. 
(http://www.windon.se/se/files/2kw_ljud_och_effektkurva.pdf) 
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Windon has a table on their homepage, Windon.se, where the company has calculated 

expected annual energy production at several of different wind speeds, which makes it easy 

for a lay man to understand which amount energy there is to expect from the turbine. 

 

 
 
Figure 9:  Power curve for Windon 2 kW 
 (http://www.windon.se/se/files/2kw_ljud_och_effektkurva.pdf) 
 
 
 

3.1.4  Betek P-1000 
 

This is a relatively small turbine and has vertical axis. The diameter is 1,8 meters and the 

tower reaches 5,5 meters up in the air. The weight of the turbine is 160 kg and the needed 

wind speed for the rotor to begin generate energy is approximately 2 m/s. The benefits with a 

vertical turbine, claimed by the supplier, are that they have a general lower level of disturbing 

noises and are not dependent on the angel of the wind, since the wind always hit the blades 

disregarding the angel of it. The homepage did not have a lot of data available and other 

information concerning the wind turbine, so if one needs more information they need to 

contact the company directly (http://www.betek.se/html/Specifications_2.html).   
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Figure 10: Photo of  Betek P-1000-Gand  (betek.se) 
 
 

 
 
Figure 11: Betek P-1000-Gand power curve  (betek.se) 
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3.1.5  Comparison of technical specifications  
 

The table below illustrates the technical specifications for the chosen wind turbines, with the 

aim to give a clearer picture over the main characteristics and also make it easy to compare 

them against each other. The annual production energy in the table below can be compared 

with the amount energy domestic houses in Sweden uses in general during one year, which is 

around 6 000 kWh in household electricity, such as TV, computer and other electric devices. 

(blienergismart.se).  

 
Table 2:  Technical specifications and costs for four different wind turbines. 
 
  Energy ball v200 Hannevind 2,2 Windon 2kW Betek P 1000
Designed power (kW) 2,25 2,2 2 1 
Rotor diameter (m) 1,98 3,5 3,2 1,8 
Annual production (kWh) 1 800 3 000 – 5 000 8 000 na 
Average wind speed (m/s) 7 5-6 7 na 
Investment cost (SEK) 89 000 54 600 57 000 40 000 
Note   Tower excluded VAT excluded
 
 
The annual production (kWh) in table 2, is based on different annual average wind speeds. 

This influences the annual electric generation numbers, and need to be kept in mind when 

comparing them. For instance Windon seems on the paper much more profitable since it has 

an average annual electric generation of 8 000 kWh compared with Hannevind 3 000 – 5 000 

kWh. But Hannevind numbers are measured at an average wind speed of 5-6 m/s. An average 

wind speed of 5-6 m/s compared to 7 m/s might sound ignorable, but do have a major impact 

on the results and will also influence all of the resisting calculations done in the report.  

 
When looking on the power curves represented for each of the wind turbines, one can 

conclude that relatively strong wind speeds are needed before the turbines starts to generate a 

considerable power. Energy Ball for instance, need a wind speed of 19 m/s, before it start to 

generates the maximum power, around 2 200 W. A wind speed at 19 m/s is really high and 

seldom appears at the levels that the small-scale wind turbines are designed for, which is 

usually around 15 meters. The power curve of Windon 2 kW seems to generate more 

promising amounts of electricity already at a wind speed of 10 m/s where it reaches it 

maximum power. The last turbine examined, Betek P-1000, reaches the maximum generation 

of electricity at 15 m/s.   
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3.2   Economic Feasibility  
 

3.2.1  Economic evaluation 
 

Are the company's prices and costs of small-scale wind power turbines realistic and 

competitive in comparison to what can be gained? Within strategic management, a lot of 

strategies and analysis of costs, price etc exist with the aim to determine whether the company 

is performing a particular function, service or activity cost effective, compared this to similar 

businesses and companies. This is a way to examine and to learn whether the costs are in line 

with those, and deciding which internal activities and business processes need to be removed 

to enable for improvements. In this report though, a lighter economic analysis is conducted 

with the aim to inform the end customer what cost and possible gains that are to be accepted 

if/when investing in small scale wind power. This is since the economic analyses do not aim 

to determine a specific companies product or strength, instead the small scale wind power 

turbines are compared just to guide the buyer in the jungle of wind turbines and evaluate the 

conditions of four different small scale turbines which can be bought in Sweden today.  

 

The investment costs when it comes to wind power consist of purchasing the wind turbine, 

foundation, connection fee for the electric grid, and other costs (road, permits etc.) The annual 

costs are cost of capital, operating and maintenance, insurance, administration and tenancy 

costs. The incomes are the amount electricity generated and for larger turbines the electric 

certificate. Usually the small-scale turbines do not generate enough electricity to receive a 

certificate, since 1 MW is needed as a minimum. The calculations done in this report only 

concerns the actual cost of investing in the turbine and tower (except Windon that have 

excluded the tower in the investment cost) and annual capital cost on loaned money.  

 

There are a number of different calculation methods and theories when it comes to evaluating 

if a product or investment is profitable or not. In this paper the Net present value-, annuity- 

and pay-off method is used for calculating annual revenue, annual capital cost and possible 

profits. The methods discussed in this report are chosen after reading Wizelius book 

“Vindkraft i teori och praktik”, 2007. 
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A simple way to make a comparison is to use the payback period, i.e. how many years it will 

take before the annual income equals the investment.  This method is only relevant if payback 

time is short, say less than 5 years.   

 

The pay back period (T) is calculated according to this formula: 

  
Pay back period  
 
T = G/a     
 
T = pay back period       
G = investment  
a = generated energy * electric price 
 

 
Equation 1: Formula for calculation the pay back time (Wizelius, 2007) 
 

 

 
 

Net present value (N) = capital factor (f) * the annual revenue (A) 
 

               
 

q= 1 + r r = real rate of interest  n= number of years 
   
 
Equation 2: Formula for Net present value (Wizelius, 2007). 
 

 

 
Annual capital cost = annuity * investment cost 

 
a= (r*q^n) / (q^n – 1) 

 
q=1+r 

n=depreciation time 
r = real rate of interest 

 
    

Equation 3: Formula for calculating the annual capital cost (Wizelius, 2007). 
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Other common ways to make a comparison, taking rate of interest and depreciation time into 

account, are to use the net present value method or the annuity method.  They give the same 

result using the same rate of interest and depreciation time, but in different ways.  Using the 

net present value method, the net present value of future incomes (annual revenues) are 

related to the investment. Using the annuity method, the annual capital cost for the investment 

is related to the future annual incomes.   

 

3.2.2  Economic comparison 
 

We assume that the lifetime of all wind turbines are 20 years and decide to use a real rate of 

interest of 6%.  This results in a net present value factor of 11,5 and an annuity factor of 

0,087.  We further assume two levels of electricity prices, a present around 1,25 SEK/kWh 

and a (future) twice as high electricity price of 2,50 SEK/kWh to show the influence.  The 

basic assumption here is that the electricity generated by the wind turbine is used to replace 

electricity from the grid.   

 

Table 3 illustrates a basic comparison of the economics based on Table 2.  The combinations 

that are feasible from an economic point of view are marked green in the table.  The main 

results are that Hannevind and Windon (tower excluded) seem to be more profitable than 

Energy Ball V200.  All suppliers except Windon have the cost for the tower included in the 

prices given in table 3. 

 

The payback periods vary from 2,8 years (Windon - High electricity price) to about 40 years 

(Energy Ball – Present electricity price).   The annuity method results vary from positive in all 

combinations for Windon (tower excluded) to negative in all combinations for Energy Ball.  

The net present method results vary in the same way from positive in all combinations for 

Windon (tower excluded) to negative in all combinations for Energy Ball. 

 

When talking to Home Energy, the company that sells Energy Ball, they explained that their 

tower is really expensive today and they work on how to lower that cost. If they can get the 

price down, the investment cost will decrease and the economic aspects will be more positive, 

especially with an increased price for electricity.   
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Table 3:  Economic comparison of the four wind turbines. 
 
  Energy ball v200 Hannevind 2,2 Windon 2kW Betek P-1000
Investment cost (SEK) 89 000 54 600 57 000 40 000 
Note   Tower excluded VAT excluded
     
Annual cap. cost (SEK) 7 769 4 750 4 959 na 
     
Annual production (kWh) 1 800 3 000 – 5 000 8 000 na 
     
Annual income (SEK)     
Electricity 1,25 kr/kWh 2 250 3 750 – 6 250 10 000 na 
Electricity 2,50 kr/kWh 4 500 7 500 – 12 500 20 000 na 
     
Pay-back (Years)     
Electricity 1,25 kr/kWh 39,6 14,6 - 8,7 5,7 na 
Electricity 2,50 kr/kWh 19,8 7,3 - 4,4 2,8 na 
     
Net present value (SEK)     
Electricity 1,25 kr/kWh 25 875 43 125 – 71 875 115 000 na 
Electricity 2,50 kr/kWh 51 750 86 250 – 143 375 230 000 na 
     
Note   Tower excluded VAT excluded
 

 

Hannevind 2,2 kW has an estimated annual energy production between 3 000 and 5 000 kWh 

per year. Depending on where in this span the real life electric generation value ends at, a 

possible profit can be gained.  

 

The wind turbine that seems to be most feasible is Windon, but the investment cost is without 

tower. The given annual production for Windon is much higher than for Hannevind and 

Energy Ball.   
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4  SWOT, PEST AND MARKET SEGMENTATION 
 
The aim with this section is to determine what possibilities small-scale wind turbines have on 

the Swedish market and to identify which possible target groups that want to invest in small-

scale wind power. This is done with the help of the SWOT- and PEST analysis and the theory 

of market segmentation which are common used methods within the strategic management 

field.   

 

4.1  SWOT Analysis 
 

The SWOT analysis method is an easy technique for analysing and reviewing a strategy, 

position, product or a business idea for a company. A SWOT analysis provides an overview 

of a firm's situation and is an essential component of crafting a strategy tightly matched to the 

company's situation. The letters is an acronym for Strengths, Weaknesses, Opportunities and 

Threats.  A swot analysis defines what strengths, the most logical and appealing building 

blocks for strategy; what weaknesses are important because they may represent vulnerabilities 

that need correction; external opportunities and threats that can come into play because a good 

strategy necessarily aims at capturing a company's most attractive opportunities and at 

defending against threats; and threats to defended against (Bullington 2005).  

 
 

To give some further explanation of what the four different angels on the SWOT analysis 

includes. First, Strengths, where strong arguments, advantages, competent and experienced 

staff. This can also go under weaknesses if there is a lack of this. Then Weaknesses could be 

existing concerns and problems, natural or financial resources and reliability within the 

business. Opportunities include aspects that can have a great potential and that can make a 

business more attractive and accepted. It can also be upcoming technology, government 

policies, vulnerability of competitors and social patterns that can speak fore a positive 

upcoming trend. The last is Threats which includes issues regarding upcoming competition, 

legislative effects such as new or changing laws and permits that can make it harder for the 

development and market growth which. The threats are in general hard or impossible to 

control (S.F. Lee; A, Sai On Ko, 2000).  
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It is important to clearly identify the subject for the SWOT analysis, to make it as efficient as 

possible. Usually a PEST analysis goes hand in hand with the SWOT analysis and they 

complement each other (Busniessballs.com). In this report the SWOT analysis is done to 

evaluate the potential for small scale wind power on the Swedish market and the PEST is for 

evaluating which possible target groups that exists on the market willing or interested to 

invest in these small-scale turbines.  
 

 

4.2  PEST Analysis  
 

The PEST analysis is a strategic planning technique for analysing and scanning the external 

environmental influences and pressures on a certain product or organisation. This method 

helps the organisation to identify factors that might affect the business in a positive or 

negative way and thereby market attractiveness, business potential, and suitability of access. 

The result can be used for example when preparing for threats in strategic plans (Byars, 1991; 

Cooper, 2000).  

 

Table 4: Example of different factors that a PEST analysis can include 
 

 
 

The PEST letters stands for Political, Economic, Social, and Technical. Sometimes the two 

letters E and L is added, which stands for Environmental and Legislative, usually these last 

Political Economic Social Technological 
 
Environmental 
regulations 

 
World trends 

 
Cultural changes 

 
Weather issues 

        
Government policies Government spending Demographic Product 

characteristics 
        
Political support Industry trends Lifestyle Government founding 
        
Permits Inflations rates Trends Maturity of technology 
        
Employment laws Taxation Population growth 

rates 
Energy use and cost 

        
Safety regulations Investment cost Ethical issues Innovation potential 
        
Legislations Home economic 

situation 
Media views Industry focus  
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two are subsumed in the others.  Below are examples of what can be found under each PEST 

letter (12manage.com; busniessballs.com). 

 

4.3  Market Segmentation 
 

The aim with market segmentation is to find homogeneous groups of people with similar 

patterns, values and behaviours. A true market segment meets the criteria that it is distinct 

from other segments (different segments have different needs), it is homogeneous within the 

segment and responds in the same way at similar market stimulus (Raaij; Verhallen, 1994). 

 

There are a number of variables used in the segmentation process to distinguish between 

possible target groups. It can be geographic variables (regions, country size, big cities, and 

towns); demographic variables (age, gender, family aspects, education, and income); 

psychographic variables (personality, lifestyle, values). The purpose with this method is to 

identify possible target groups, make it clear for companies where to put the business focus 

and make it easier to reach this with the right approaches (Aaker, 2007; Kotler, P. m.fl. 2005).  

 

The aim with segmentation, except identification of possible target groups and thereby an 

effective selection process, is to enable the company to exclude some target groups that are 

judged as less relevant. The target group or segment can for instance be either to small, to 

complex to predict the need and behaviour on, or the fact that the product does not interest 

them. This is called “gradual selection process”.  

 

 
 

Figure 12: Illustration explaining the “Gradual selection process”(Axelsson, 2005). 

 

The Market, with all customers All potential customers  All “conquered” customers 
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4.4   SWOT for Small-scale Wind Power   
 

The SWOT analysis is conducted as a list since this makes it easy to read and gives a good 

overview. The subject that the SWOT circles round is “the small scale wind power market in 

Sweden”. 

 

Strengths: 
 

• Strong political support  
• Building permit not always needed 
• Simple solutions - easy to plug in 
• Possibilities to reduce the electricity bill  
• Wind is an eternal natural resource  
• Wind is free of charge and does not get affected by other price trends in the 

world 
• Good solution where there is no commercial grid to connect to (islands, 

mountain areas) or properties located in good windy areas 
• Own generated energy can create a feeling of independency and secure the future 

electricity cost? 
 
Weaknesses: 
 

• Expensive in comparison to grid electricity  
• Resistance among people in the society or from neighbours because of noises, 

shadows, disturbed landscape view   
• Lack of appropriate people with the right knowledge to design, install and make 

service on small-scale wind turbines   
• Lack of education in the wind power sector  
• No standards yet in the business regarding technology etc 
• Product quality questionable  
• No testing by a third part secure that the production numbers are real life based 
• Wind conditions is hard to predict 
• Not much research done within small scale wind turbines  
• Lack of statistics 

 
Opportunities 
 

• Unexplored market   
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• Increasing energy prices in the world force people to look towards other energy 
alternatives - renewable 

• Increased interest for green energy and environmental issues 
• Possibilities to create a specific support system that can be applied on small scale 

wind power 
 
Threats 
 

• The commercial electricity to cheap, slows down the development of wind energy  
• Competition from other renewable sources such as solar (PV) panels, hydro power 
• New rules, permits and laws from the government might complicate for the planned 

expansion and hinder development 
• Noises, shadows and affected landscape view might slow the development and 

expansion down 
 

4.5   Market Segmentation for Small-scale Wind Power   
 

The first step in the market segmentation was to brainstorm over all possible target groups 

that crossed the mind when thinking of who might want to invest in small-scale wind power. 

These brainstorm results are listed below: 

 

• Households/cottages not connected to the electric grid or Weekend/summer cottage  

• Domestic households, Residential houses, (electricity for household purpose) 

• Farms 

• Companies wanting to invest in green energy (“green mind”) 

• Municipality buildings such as schools, bath houses, etc 

• Harbours 

• Golf courses  

• Caravan sites  

• Architects 

• Low-energy households 

• Property owners 

• Green houses, garden cultivator 

 

An initial screening of the possible target groups ended up with five different target groups 

with rather well defined conditions.  
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1. Domestic houses, Residential houses (electricity for household purpose) 

2. Farms / agriculture property  

3. Companies and organization with a “green mind” 

4. Weekend/summer cottage  

5. Municipality organisations  

 

These five target groups are further viewed to have different reasons to use and different 

economics to invest in small-scale wind power.    

 

4.6   PEST for Small-scale Wind Power   
 

The aim of the PEST analysis in this study was to create a clearer picture over factors that 

may have an impact for investing or not for the identified target groups.  In the table below, 

the PEST analysis results are listed for each of the five identified target groups: 

 

Table 5:  PEST analysis for the identified five possible target groups.  
 

  Political Economic Social Technological 
General Building permit 

Legislation for grid 
connection 
Certificates 
Net-metering 
Safety 

Investment cost 
Income 
Subsidies 
Taxation 
Electricity price 
 

Awareness 
Education 
Noise 
Shadows 
Landscape 
Neighbours 

Wind conditions 
Land area 
Generated output 
Plug-in 
Off-grid 
New market 

Detached houses +Building permit 
 

-Income -Noise  
-Landscape 
-Neighbours 

-Wind conditions 
-Land area 
+Plug-in 

Farms  +No VAT   
Green 
companies 

 +No VAT +Awareness 
+Marketing 
+Image 

+Plug-in 

Weekend/Summe
r cottages 

+Building permit 
 

+Income -Landscape 
-Neighbours 

+Plug-in 
+Off-grid 

Municipal 
organisations 

  +Awareness 
+Education 

 

 
 



 47

4.6.1  Detached houses  
 
The amount domestic households in Sweden 2007 was around 1,74 millions and the total 

electricity usage was estimated to 13,7 TWh, 2007 (Energy statistics for one- and two-

dwelling buildings, 2007). An Energy Ball V200 on all detached houses would result in about 

3 TWh of electricity. 

 

This group of domestic households consists of customers who want to complement their 

energy usage with a small renewable energy source. It can also be the will to be a part of the 

sustainable society and work towards a goal of reducing the environmental damaging 

emissions. The segment is quite big if one looks at the number of households in Sweden. It 

can though be difficult for this segment to invest even if there is an interest among them. One 

problem can be lack of space in the backyard. There do exist alternatives where the wind 

turbine can be attached to the roof, but in that case a building permit is needed.  

 

The most important aspect is good wind conditions. Unfortunately the wind conditions close 

to houses are poor, since forests, hills and other obstacles create unpredictable wind patterns, 

so called turbulence. The wind conditions are the most important issue to consider when 

thinking of investing in wind power, especially since the main driver for domestic household 

is probably to decrease the energy bill. This cannot be done if there are poor wind conditions.  

 

4.6.2  Farms 
 
Farmers usually have big open land areas with promising wind conditions, i.e. high average 

wind speeds and since fields and meadows usually are flat oriented leads to decreased 

turbulence. This can be the main driver for farmers to invest in wind power. A positive aspect 

is that neighbours are usually not that close, but therefore should not the importance of 

including them in the planning process be avoided.  An Energy Ball V200 on all about 

200 000 farms would result in about 0,3 TWh of electricity. 

 

There can tough be a negative aspect concerning to the big land areas, farmers might want to 

invest in larger turbines that can generate larger amounts of energy in relation to the amount 

money invested. It can be interesting for a farmer with a smaller wind turbine if he/she wants 

to avoid the complicated and time consuming process of building permits etc, and has the 
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purpose of using the wind turbine more as a marketing symbol showing that he/she is 

environmentally aware. But this aspect is probably weak as it is most likely that the farmer 

wants to gain a profit.   

 

4.6.3  Companies and organization with a “green mind” 
 
Companies in this segment are those that want to show an environmental image. It can for 

instance be that they want to profligate themselves towards customers and the surroundings as 

being environmental aware. It can also be the will to be a part of the sustainable society and 

work towards a goal of reducing the environmental damaging emissions. Small scale turbines 

are judged as more suitable for this type of segment, since stores, company offices are usually 

in more urban areas, which limit the space to install larger wind turbines. 

 

Usually a company wants to do an investment that generates profit or at least pays back the 

amount invested, but a company has to weigh economic factors against non-economic factors. 

Non-economic factors are those that can have a great value for the businesses without 

generate any direct economic profit. One example is the marketing value; a turbine might 

awake the curiosity among people passing by the store/company, which can lead to that they 

step in, i.e. they may increase their number of customers. Another non-economic value is that 

an investment in small-scale wind power might lead to publicity inform of local papers 

writing an article which has a high marketing value and PR. This segment will probably have 

fewer problems with resistance from close located companies.  

 

4.6.4  Weekend/Summer cottages  
 
Weekend/Summer cottages are those that do not have permanent people living there. 

According to Energianvändning i fritidshus 2001 (Energimyndigheten), there is around 

690 000 summer houses in Sweden. Approximately 92% of these are connected to the electric 

grid. The average annual energy usage 2001 per house was 4,2 MWh.  An Energy Ball V200 

on all weekend/summer cottages would result in about 1 TWh of electricity.   

 

The weekend/summer cottages that are not connected to the electric grid can have good use of 

a small-scale wind turbine, since it might be a cheaper solution then the cost for connecting to 

the commercial grid.  So, this is an interesting but small target group.   
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Most grid connected weekend/summer cottages do not use a lot of electricity.  It would thus 

be really interesting if electricity generated during the winter, when it is more windy, can be 

sold. Today an “input” subscription is needed from the grid company for generating 

electricity out to the grid. This fee today is very expensive (see chapter 2.2) and makes it non-

profitable for private persons since the little amount they can earn goes to pay the fee. There 

is though, as mentioned in chapter 2.2, discussions regarding to decrease this and some grid 

companies had already done this. 

 

4.6.5  Municipal organisations 
 

Municipal organisations are managing schools, bathhouses, hospitals, day-care centres etc. 

Municipalities will most likely have other driving forces for investing then just gaining profit 

on energy generated. These drivers are non economic, but can though be valuable. It can be to 

encourage and inspire and make people more aware of environmental issues such as the 

emissions from fossil fuels and what impact it can have on our surroundings. If the knowledge 

among individual in the society increases the understanding and acceptance of, in this case 

wind power, will most likely increase as well. It is important to create awareness of the 

environmental problems, for what technical solutions exist and how we can work together 

towards a more sustainable society and what can happen in the future. The municipally can 

install wind turbines where people get the opportunity to visit and get information about wind 

energy. The information could be both regarding the technology of the turbine, but also about 

the emissions and environmental problems that exists. The turbines can also be a part in for 

instance school related projects, to create awareness and curiosity among younger people and 

in an early stage wake the interest for environmental related issues.  
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5  RESULT 
 

The experience from small-scale wind power is so far limited in Sweden.  The aim of this 

study has been to make an introductory market study for small scale wind power in Sweden as 

a part of the “conception” phase in Home Energy’s project to introduce their small scale wind 

turbine in Sweden with the help from project management theories. 

 

5.1 Policy and Actors 
 
5.1.1     General conditions 
 

There is a positive policy to introduce wind power in Sweden and there is a national planning 

goal of 30 TWh of electricity from wind turbines before 2020. The Swedish policy and 

legislation is however not adapted to the conditions for small-scale electricity generators like 

small-scale wind turbines.  A market development for small-scale wind turbines requires 

lower admission fees and net metering.   

 

Small-scale wind turbines have a potential to generate several TWh and there is an interest to 

develop a market for small-scale wind turbines.  There is however a need to establish 

standardisations regarding technology and develop the specifications for small-scale wind 

turbines where the energy output is presented in a standardised way for different wind 

conditions and applications.    

 

5.1.2  Technical specifications 
 
The companies present pre-calculated annual production numbers so that the potential 

customer can get a clue about what they can expect. Very common is that the wind companies 

have assumed an average wind speed of 7 m/s, then looked at the power curve from the wind 

turbine and calculated the annual electric generation. There are no calculations shown on the 

homepages, so it is not possible to comment their estimations. For example how many hours 

per year the wind turbine works, and other factors that can have a great impact on the result. 

So the consumers have to relay on these numbers given, and even so is done in this report. 

When talking with people within the business, it is easy to draw the conclusion that 7 m/s is 
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really optimistic average wind speed and does not occur on a lot of places in Sweden. 

Possibly near coastlines etc. Maybe a more reasonable average wind speed would be 4 m/s, 

but it is of course depending on where in Sweden the wind turbine is planned. Therefore, even 

if some of the calculations seems optimistic and might have good chances to at least get the 

money invested back to the investor, this fact has to bee kept in mind.  

 

One way to investigate the actual wind conditions on the planned spot for the turbine is to 

install a station that measures the wind on the height that the turbine is supposed to work at. 

With this data and with help of the power curve from the wind turbine supplier, the annual 

energy generation can be estimated. If this is done a more specific and reality based economic 

calculation can be done and which result in an increased security over the possible profits and 

costs.  This measurement device is however rather expensive and time consuming to carry out 

before all small-scale installations.   

 
The good wind conditions used by the companies in their calculations are very seldom seen in 

reality. Usually due to the fact that the small wind turbines are not high enough up in the air, 

and all the obstacles like forests, houses and hills creates turbulent winds which are very hard 

to predict and in the end causes poor production from the small wind turbines.  Therefore 

there is a big need for third part testing, which can exclude non-serious actors from the 

market. The purpose of third part testing is to guarantee that the products fulfil Swedish 

requirements and standards (international standards). There is also a need to collect info about 

the different actors on the market (this is done now by Swedish energy agency), and present 

their product characteristics in an understandable, comparable and easy to follow way, i.e. to 

establish some kind of standard on how to present the product characteristics. This is because 

most people that invest in small-scale wind power are laymen. There is a proposal regarding 

third part testing of small-scale wind turbines at Öland (Sweden) after the summer 2009, and 

there are also discussions to create a webpage where consumers can find information and 

reliable technical specification over different actors in Sweden today. It is not yet clear if they 

will receive the founding needed to implement the project. 

 

5.1.3     Economic feasibility 
 

This report comprises a simple comparison between four marketed wind turbines based on 

available specifications, using 20 years depreciation time, 6% interest rate (by advice from a 
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bank office) and two different electricity prices. The economic feasibility varies a lot, from 

profitable with present investment and electricity prices to far from profitable, mainly as the 

estimated energy output is based on different assumptions.   

 

It is however likely that the investment costs will come down if the market is developed.  One 

has further to be aware off that it is most likely the electric price and cost of interest will not 

stay fixed over the next coming 20 years, probably it will rise if one believes the experts on 

wind power.  

 

5.2 SWOT Analysis 
 

The SWOT analysis shows that there is a strong political support and will in Sweden, which is 

one of the most important aspects, since it is the policies that rules over the speed of 

development. Another factor speaking for the small-scale business is the increased interest for 

renewable energy solutions; large wind turbines are built all over the world and the market for 

small-scale applications is likely to follow. The fact that the wind is an extremely clean source 

of energy also speaks for it benefits, and the fact that there is a possibility for people to reduce 

their electricity bills and contribute to a more sustainable society. If one believes that the price 

of commercial electricity is going to rise, the alternative of wind power becomes even more 

attractive in economical aspects.  

 

There are though some details that one has to be aware of. Since the wind business has grown 

so rapidly over the last years, the quality of the products has in some cases not followed in the 

same pace, which has lead to breakdown or failures of delivering the electricity amount 

promised by the supplier. The business of small scale wind power lacks of standards, and no 

testing by third part is yet done and the rules from the government are complicated, time 

consuming and may hinder the expansion and new built wind turbines a bit. 
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5.3  Market Segmentation and PEST 
 
There were finally five possible target groups identified after brainstorming and selection 

process for small-scale wind turbines. These where detached houses / domestic households, 

farms, small companies, weekend/summer cottages and municipalities.  

 

The largest market segments for small-scale wind turbines (like Energy Ball V200) are the 

detached houses / domestic households and the weekend/summer cottages.  Companies with 

an interest to have a green image and municipalities that want to showcase wind turbines are 

viewed to be the least cost sensitive market segments, while the weekend/summer cottages are 

most likely the most interesting volume market segment in the near future.   

 

The five target groups have a lot of factors in common when it comes to investing in small 

scale wind power or not. First and most important of all, is the wind conditions. The wind 

conditions need to be good, otherwise no electricity will be generated and the whole concept 

falls apart. A good way to evaluate the wind conditions is to invest in a measurement tower, 

which measures the wind and turbulence at the planned height for the wind turbine. 

 

Common for all segments are the large investment cost in relation to the amount energy 

generated. Shadows, noise and disturb landscape view are common factors that causes 

resistance from people nearby. But since the target groups have different geographical 

characteristics, this may be a minor problem to some whereas some other group might have it 

as the biggest problem to over come. 
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6  CONCLUSIONS 
 

The wind power business in Sweden as well as the interest for sustainable electricity 

generation is growing. The politicians in Sweden are positive to and have high goals and 

vision to increase the future energy supply with a great amount of renewable energy sources. 

Wind power is a clean source of energy; the wind is eternal, does not need to be distributed 

and does not leave any emissions when it is transformed to electricity.   

 

To establish large wind power projects today are time consuming, costly and complex. It is 

important to know how to plan for the project, and here project management can serve with a 

broad range of methods and different theories to avoid failures, identify risks, how to handle 

stakeholders, decisions making and time planning.  

 

The general condition for small-scale electricity generation has to be improved in order to 

enable a market development for small-scale wind turbines.  The specification of the energy 

output has further to be presented in a more reliable way in order to enable appropriate 

economic analysis.  A third party test at a suitable site is required to get more reliable data for 

small-scale wind turbines. 

 

It is proposed that detached houses, farms, summerhouses, “green” enterprises and 

municipalities are the most suitable target groups for small-scale wind turbines.  As the wind 

conditions are so important it can be concluded that the most appropriate target groups would 

be detached houses, farms and summerhouses along the Swedish cost lines. According to the 

PEST analysis and market segmentation, the conclusion is drawn that actors on the small-

scale market should focus on attracting the customer segment municipalities, organisations 

and companies. Since the small-scale wind turbines so far are barely profitable, it will be hard 

to satisfy a large enough amount of domestic households and other private investors. But the 

municipalities and companies might not have the profit factor as the most important driving 

factor for investing. The conclusion in this report is that these two segment can gain most of 

an investment in so called “non economic” benefits. A small scale wind turbine can have a 

high marketing value for a company and municipalities can grab the opportunity to involve 

the inhabitants in the environmental issues and be a good raw model and encourage people to 

be more environmental aware. If people get the chance to see wind turbines in different 
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environments, the acceptance will sooner or later increase. The Energy Ball V200 is only able 

to generate a portion of the electricity used for a household so it is a prerequisite that the 

generated energy is replacing expensive electricity in order to be feasible from an economic 

point of view.   

 

Regarding the negative aspects and resistance wind power can cause is that it seems hard for 

some people to accept a visual infringement in the landscape picture, noises etc. But diffuse 

long term environmental damaging which is caused in slow phase seems not generate any 

protests. This can be toxic such as sulphur dioxide, nitrogen oxides that have origin from 

incineration of fossil fuels and have a negative effect on lakes and forests. “What cannot be 

seen, does not exists” spirit is somewhat the rule here, and the things that are visible is much 

easier to complain about (Wizelius, 2007). It is therefore important when the discussion about 

wind power and its effects on the surroundings has the big picture in mind.  

 

 

 
Figure 13: Include the neighbours early in the planning process when investing in a small-

scale wind turbine to avoid resistance and complains (energimyndigheten.se). 

 
It is important to ensure that the neighbours close to the property are satisfied with the 

planned wind project, since it will affect them both visually and physically (noises, shadows), 

which can lead to resistance. A way to work around this can be to involve the neighbours in 

an early state of the planning process. This will enable the neighbours to give their opinion 

and maybe give them a chance to influence where the wind turbine is going to be sited. It will 

probably decrease possible resistance if people get the opportunity to be involved and pay 
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attention to in the project. Maybe if there are complains, it can be solved through discussions 

and compromises. 

 

Regarding the debate with small scale wind power and long pay back periods is when it 

comes to personal “needs” in form of electric devices in the home (TV, computer etc), pay 

back period is not even considered or complained about. The fact is that electric devices like 

this do not have a pay back period at all. The invested money looses it value over time and 

you will never get the money back. So this can be an interesting thought in the discussions 

regarding the length of the pay back periods. 

 

It is important to consider non-economical benefits. There are a lot of other value-created 

aspects to consider in this debate for small-scale wind turbines. One example is reduced 

environmental impact, knowing that you as an individual contribute towards a more 

sustainable environment. It can also be, if the electric price raises in the future, the need to 

strive for energy independence and price stability (smallwindenergy.ca).  

 

Key success factors for small scale wind power: 

 

- It must be a reasonable combination between the economical investment and pay 

back time; it is not enough to use the environmental arguments. First the 

marketing has to be trustworthy (e.g. common specifications of energy output a 

third party).  If small-scale wind turbines then start to be manufactured in a larger 

amount, it will probably lead to cheaper parts and lower the investment cost, 

which will result in getting the market running. 

 

- The politic will and support for renewable energy need needs to be positive, 

because it is the politician that decides the speed of the expansion and 

development for wind power. They set the target goals, they are in charge over 

regulation, permits etc.  To enable for the wind power business to reach the high 

goals set by the government, regulations and applying for permission needs to be 

less complicated and time consuming (Wizelius, 2007). It should also be easier to 

sell the amount electricity. 
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- There is a big potential for wind turbines in Sweden, but since the electricity price 

is low, nothing pushes the development forward. People do not consider 

alternative energy sources for private use. If the electricity was more expensive 

(or if there was a challenging subsidy), more people would probably look for 

independent electric generation to secure their expenses and hopefully save 

money on the electric bill.  

 
 
A concluding word is that we must be aware of our own energy consumption. We can not just 

go on using energy without thinking; we need to use the energy in a “smart” way. There is a 

lot of small changes in our day to day life that we can be done in order to reduce the energy 

utilization. It may sound as a cliché, but if everyone tries to work towards the same goal and 

direction, it is going to make a difference.
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