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Abstract 
 
 
The support from the Swedish government to the PV sector has so far been focused 
on research and development. But in May 2005 the Swedish government showed that 
they want to follow the global trend and introduced a market deployment initiative 
directed to grid connected PV systems on buildings for public activities. Compared to 
subsidy schemes in other countries it is small. But the Swedish PV market is still 
under development and the market support will lead to a significant leap for the 
installed capacity of PV systems in Sweden. 
 
The aim of this study is to create a picture of the dynamics in the Swedish PV sector 
and make an early evaluation of the effects of the market deployment initiative. 
Information has been gathered from five new PV projects in Sweden through 
interviews with involved actors. The analysis is carried out with an innovation 
systems perspective. The goal of the market support is to create prerequisites for 
further diffusion of PV systems and development of a competent PV sector in 
Sweden. When evaluating the market support it is therefore more interesting to look at 
how the support has affected the dynamics of the Swedish PV innovation system 
instead of just looking at how many systems that have been built. 
 
Despite that this report was carried out in an early phase of the market deployment 
initiative, it shows that the market support has certainly had some effect on the 
Swedish PV innovation system. These effects are described and backed up by 
examples from the studied projects. The report also describes the most notable 
blocking mechanisms that became clear during the work. The occurrences of self-
reinforcing mechanisms are crucial for the growth of the PV market. These 
mechanisms are also illustrated and together with the blocking mechanisms this gives 
a picture of the most important areas for policy measures. 
 
The results of this report shows that the market deployment initiative has lead to the 
start of a number of new PV projects and that it has influenced the dynamics in the 
Swedish PV innovation system in a number of positive ways. It is too early to make 
statements about the occurrence of self-reinforcing mechanisms. But there are some 
important changes such as the creation of an industry association and that the 
regulatory framework is questioned. This indicates that these mechanisms can appear 
and blocking mechanisms be removed. 
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Sammanfattning 
 
 
Hittills har den Svenska statliga stödet till solcellsbranschen främst varit riktat mot 
forskning och utveckling. Men i maj 2005 visade den svenska regeringen att de vill 
följa den globala trenden när de introducerade ett investeringsstöd till nätanslutna 
solceller på byggnader för offentlig verksamhet. Jämfört med stödprogram i andra 
länder är det litet. Men den svenska solcellsmarknaden är ännu under utveckling och 
investeringsstödet kommer att innebära ett stort steg framåt för mängden installerad 
solcellskapacitet i Sverige. 
 
Syftet med studien är att skapa en bild av dynamiken i den svenska solcellsbranschen 
för att göra en tidig utvärdering av effekterna från investeringsstödet. Informationen 
har samlats genom att följa fem nya solcellsprojekt i Sverige och intervjuer med de 
inblandade aktörerna. Analysen är gjord utifrån ett innovationssystemperspektiv. 
Målet med investeringsstödet är att skapa förutsättningar för en marknadsspridning av 
solcellssystem samt att bygga upp kompetens i solcellsbranschen i Sverige. När stödet 
utvärderas så är det därför mer intressant att titta på hur stödet har påverkat 
dynamiken i det svenska solcellsinnovationssystemet än att bara titta på hur många 
system som byggts. 
 
Trots att rapporten utförts i ett tidigt stadium av investeringsstödet så visar den att det 
har haft ett par klara effekter på det svenska solcellsinnovationssystemet. Dessa 
effekter är beskrivna med hjälp av exempel från de studerade projekten. Rapporten 
beskriver också de tydligaste blockeringsmekanismerna som upptäcktes under 
studien. Uppkomsten av självförstärkande mekanismer är avgörande för utvecklingen 
av solcellsmarknaden. Dessa mekanismer är också beskrivna och tillsammans med 
blockeringsmekanismerna ger detta en bild av inom vilka områden det är viktigast att 
sätta in politiska åtgärder. 
 
Resultatet av rapporten visar att investeringsstödet har inneburit att ett antal nya 
solcellsprojekt har startat och att det har haft positiv inverkan på dynamiken hos det 
svenska innovationssystemet för solceller. Det är för tidigt att dra slutsatser om 
uppkomsten av självförstärkande mekanismer. Men några betydelsefulla förändringar 
såsom skapandet av en industriorganisation och ifrågasättandet av vissa lagar och 
regler, tyder på att dessa mekanismer kan uppstå och blockeringsmekanismer bli 
avlägsnade. 
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Chapter 1 Introduction 
 
 
 
This thesis explores the Swedish Photovoltaic (PV) sector and the effects of the 
market deployment initiative introduced in May 2005. The initiative to support the 
market formation of grid-connected PV systems can be seen from two perspectives. It 
is an environmental policy measure and a step in Sweden’s transition to a sustainable 
energy system, but it can also be seen as a labour market policy measure to help the 
formation of a Swedish PV sector. The market for grid-connected PV systems is very 
small in Sweden today and the process for new technologies to develop can be long, 
with many barriers to overcome. To identify these barriers together with the forces 
that induce change and to evaluate the effects that certain policy measures have is 
therefore essential for the development process. 
 
 

1.1 Background 
 
Sweden has for long had a prominent role in the PV technology research field (Malm 
and Stolt 2004), but the diffusion of PV technology has been restricted to small niche 
markets such as smaller off-grid solutions and a few demonstration projects. There are 
examples of other countries that have created a larger diffusion of PV cells and a 
steadily growing market, e.g. Germany and Japan. The market segment that is mainly 
responsible for the growth since the mid 1990s is the grid-connected systems installed 
on buildings and the foundation for this market formation has been strong support 
schemes. Recently the Swedish government also decided to complement the research 
with market mechanisms to encourage a wider diffusion. The 15:th of May 2005, the 
market deployment initiative started and it gives funds to energy efficiency 
improvements and conversion to renewable energy sources in public buildings 
(Boverket 2005). A total of 2 billion SEK is given to the funding programme and of 
these 100 million SEK are specifically directed to the installation of grid-connected 
PV systems. 
 
The PV sector is still undeveloped in Sweden compared to leading countries such as 
Germany. The PV sector in Germany is well developed and the whole value chain is 
populated. The PV technology in Sweden can be said to be in the formative phase. By 
formative meaning that it is still undeveloped with actors missing, in opposite to the 
German market that is much more ready to handle a large-scale diffusion. The goal of 
a Swedish PV programme, of which the market deployment initiative is a part, is to 
complete the formative phase (STEM 2004). In order for the PV technology to 
contribute to a noticeable share of the Swedish electricity production it is necessary to 
expand the PV use from niche applications to commercial grid-connected electricity 
production. 
 
The goal of the market deployment initiative is to facilitate a future commercialisation 
of the PV technology by developing the actor basis in the PV sector and their 
competence. It is also a way to push for larger grid-connected installations. When 
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evaluating a goal like this it is not interesting to look only at the amount of new 
systems built. It is more interesting to look at how the support scheme has affected the 
mechanisms that contribute to the development of a technology from the current 
phase to the desired phase.  
 
Innovation systems theory has been developed to structure and describe the 
mechanisms of technology evolution. The innovation systems approach means that 
individual firms do not generate innovations and industry development by themselves. 
They are embedded in a larger system of other actors and institutions, e.g. laws, 
regulations and norms. Therefore, as stressed in innovation systems theory, it is often 
fruitful to select this ’innovation system’ as object of analysis in studies of technical 
change. 
 
 

1.2 Aim and scope 
 
The aim of this thesis is to examine how the dynamics in an innovation system works, 
and more specifically, the PV technology in Sweden is studied in the perspective of 
the new market deployment initiative. The thesis tries to give a picture of how the 
Swedish PV sector reacts to the funding programme and by that also give a picture of 
how the dynamics in the system works. The thesis gives a general picture of the whole 
situation in Sweden but it also looks more closely on five specific projects and 
delivers a more detailed picture from the involved actors. These five projects are 
Solen skiner alltid på Ullevi, Stadsfastigheter i Malmö, Ekosol AB in Strängnäs, Eksta 
Bostads AB in Fjärås and Medichus in Göteborg.  
 
The findings in this study can be useful for decision makers involved with the PV 
technology in Sweden. It gives an early evaluation of how the market deployment 
initiative works and it also gives a picture of how the dynamics in the system works in 
general. In this way the thesis is valuable for the discussion about the introduction and 
design of a possible future market support. It can also be useful for other actors in the 
PV sector who can learn from the studied projects what problems that might occur 
and maybe how to solve them and policy makers can learn about the effects of this 
specific policy instrument and make use of the experiences for policy measures in 
other areas. 
 
The empirical material is based upon interviews with different actors within the 
Swedish PV sector and actors connected to the five studied projects. A qualitative 
method with an explorative approach (Kvale 1997) is used in the interviews. To 
analyse the material and to get a picture of the dynamics in the Swedish PV sector, an 
innovation system perspective is applied.  
 
This thesis considers the mechanisms that guide the development and market 
diffusion of new technologies. This means that the thesis is focused on describing 
actors’ reactions and the dynamics of the Swedish PV innovation system and hence 
technology descriptions are omitted. The study is performed at a micro level. This 
means that it concentrates on understanding and describing the actions of specific 
actors. However, the overall aim is to use this knowledge of the micro level to gain an 
understanding of the dynamics at a higher innovation systems level.The five studied 
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projects were chosen because of availability of basic information at an early stage and 
out of convenience with respect to transports. This has lead to a certain overweight of 
projects from the Göteborg region. 
 
This report analyses the PV sector. The PV sector is here defined to include the whole 
value chain of actors involved in the PV business. This means all actors from 
producers of components to the buyers of the systems, but also actors that are not 
directly involved in the process but have influence over it, such as policy makers. The 
focus of this report is to study the actors involved in the five projects. The result of 
this is a focus on certain actors such as property owners (the buyers), PV consultants, 
PV retailers, architects, electricity consultants and construction and installation 
companies. The term PV sector is used in this report when talking about the whole 
actor basis as described above. Sometimes it is relevant to talk about specific parts of 
the PV sector. In this report the term PV industry is used to refer to the PV production 
industry, i.e. the industry producing components for the PV systems.   
 
 

1.3 Structure of the report 
 
Chapter 2 gives an overview of the situation on the Swedish PV market. It also 
includes a description of the market deployment initiative and its features. Chapter 3 
describes the research method. First it explains the interviewing method that was used 
including some general aspects of using interviews as foundation for research. This is 
followed by the method used for the analysis. The innovation system perspective and 
the concept of functions in the innovation system are described here. Chapter 4 is 
designated to the five projects. The aim of this chapter is simply to describe the work 
in the different projects without analysing it. The analysis comes in Chapter 5. This 
chapter describes the effects of the market deployment initiative with help of the 
concept of functions in innovation systems, defined in chapter three. Blocking 
mechanisms for market diffusion will also be identified in this chapter. Effects and 
mechanisms are exemplified by experiences from the studied projects. This chapter is 
finished by examples of self-reinforcing mechanisms. The results and main findings 
of the report is summarised in Chapter 6, the conclusions. The conclusions also 
include a discussion about what could not be concluded from this study but that are of 
interest for future studies and finally important targets for policy measures are given. 
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Chapter 2 The PV sector in Sweden 
 
 
 
This chapter provides an overview of the situation on the Swedish PV market. The 
size and characteristics of the Swedish PV market is described. A brief presentation of 
the main actors is given together with some key features in the regulatory framework. 
This chapter also describes how the PV technology has been supported in Sweden 
before and the chapter will end with an explanation of the new market deployment 
initiative. 
 
 

2.1 The status of the Swedish PV market 
 
The Swedish PV market has always been dominated by off-grid domestic applications 
such as power systems for remote vacation homes, boats and camper vans. The 
second largest market is the off-grid non-domestic market that consists of 
telecommunication and navigation applications where no grid is available. The 
number of larger grid-connected projects has been quite few so far. Those projects 
have mainly been demonstration projects by utility companies or building companies. 
Totally in Sweden this type of systems contribute to only 200 kW of the total 4 MW 
of PV systems that are installed in Sweden (Malm and Stolt 2005). Energibanken AB 
is surveying all the Swedish grid-connected systems.1 
 
The growth of the market has been very stable with around 250 kW installed PV 
systems each year. The table below shows statistics of the cumulative installed 
capacity of PV systems in Sweden.  
 
Table 1. The cumulative installed power in four sub-markets in Sweden. Data from National Survey 
Report of PV power applications in Sweden 2004 (Malm and Stolt 2005) 

 Year Off-grid domestic 
[KW] 

Off-grid 
Non-domestic 

[KW] 

Grid-connected 
Distributed 

[KW] 

Grid-connected 
Centralized 

[KW] 

Total 
[KW] 

1992 590 205 5 - 800 
1993 760 265 15 - 1040 
1994 1020 293 24 - 1337 
1995 1285 304 31 - 1620 
1996 1452 364 33 - 1849 
1997 1640 394 93 - 2127 
1998 1823 433 114 - 2370 
1999 2012 448 124 - 2584 
2000 2216 465 124 - 2805 
2001 2376 507 149 - 3032 
2002 2595 544 158 - 3297 
2003 2814 573 194 - 3581 
2004 3070 602 194 - 3866 

                                                 
1 Information about the survey and statistics of the systems can be found at http://server-2-
207.udac.net/solenergi/ 
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In the countries dominating the PV market today, Germany and Japan, the grid-
connected sector is the dominating market. It is this market with larger building 
integrated systems that is the reason of the fast growth of PV capacity in those 
countries. Germany had in 2004 a total installed PV capacity of 794 MW and Japan 
had 1,131 MW of installed PV capacity.2 The reason that this application has grown 
so much in these countries is because of market incentives provided by their 
governments. However the residential PV subsidy in Japan will run out this year and 
the Ministry of Economy, Trade and Industry in Japan believe that the market is 
independent by now (Hirshman 2005). The competitiveness for PV cells in Japan is 
helped by high electricity prises. 
 
Silicon PV cells dominate the commercial market of PV cells. Most common is the 
poly-crystalline silicon cell followed by the mono-crystalline silicon cell. A smaller 
market share is occupied by various thin film technologies. Research is conducted 
within a number of other PV technologies as well but only on basic research level.3   
The global prices of PV modules and systems have been reduced steadily as is shown 
in the picture below.  

 
Figure 1. Evolution of price of PV modules and systems in selected reporting countries accounting for 
inflation effects - Years 1992-2004. Graph downloaded from the IEA-PVPS website http://www.iea-
pvps.org 

 
The large markets for Building integrated PV cells created in Germany and Japan has 
been a major contributor to this price reduction. However, the prices have increased 
somewhat during 2004 in most countries. One explanation to this increase is that 
demand for solar grade silicon feedstock for making of the PV cells exceeds 
production. Previously, the PV industry used silicon from the microelectronic industry 
but it cannot supply enough any more. Until the production capacity of silicon 
feedstock for the PV industry has been built out and catches up with the demand, the 
price reduction of modules will be held back. This situation opens up a possibility for 

                                                 
2 Country specific statistics are collected from www.iea-pvps.org 
3 More details about the current state of the PV research field and PV market can be found in (Stolt 
2005) 

http://www.iea-pvps.org/
http://www.iea-pvps.org/
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other PV technologies that are ready for a market introduction to take market shares 
from the silicon-based technologies. To build up the production capacity of solar 
grade silicon is a time consuming and capital intensive process and it will probably 
take 3-4 years before the situation is solved (Stolt 2005). 
 
So far the limited market in Sweden has been too small to create notable price 
reductions from scale and learning effects. The price has gone down somewhat 
though, due to the global reduction of the price (Malm and Stolt 2005). The general 
public opinion about PV cells is positive in Sweden, it is considered to be a very clean 
technology well suited for the future. But there seem to be some doubts if the PV 
technology really fit into the Swedish energy system, since Sweden is still using a lot 
of direct electric heating and the need of this energy is largest in the winter when the 
sun doesn’t shine that much. However, Sweden has a lot of hydropower it is possible 
with indirect seasonal storage (Malm and Stolt 2005). 
 
The knowledge about PV cells is still quite low among most people in Sweden and 
there is a large need for education, says Maria Hall at the Swedish Energy Agency. 
Flemming Åkesson at the county administration in Västra Götaland agrees and fills in 
that it is also common that PV cells are confused with solar heat collectors. But as 
stated above the general opinion about solar energy, be it PV cells or solar heat 
collectors, is positive. In a survey among environmental dedicated customers and 
companies from 2004, Dyrkell (2004) shows that there is a will to pay for PV 
electricity and be a part of some sort of PV electricity exchange similar to the one in 
Zurich for example (Ruoss and Taiana 2000). 
 
 

2.2 The structural components of the Swedish PV sector 
 

The actors in the Swedish PV sector 
The Swedish PV sector is quite small. But compared to the size of the PV market in 
Sweden there is a lot of PV module production capacity in the country. There are four 
of these companies. The two that have been established the longest, GPV (Gällivare 
Photovoltaic AB) and Arcticsolar AB, are both located in Gällivare in the very north 
of Sweden. One of the two newer companies is Scanmodule AB, which is owned by 
the Norwegian Renewable Energy Corporation and is located close to the Norwegian 
border in Värmland. The other new company is called PV Enterprise Sweden and is 
located in Blekinge in the south of Sweden. There is also a fifth module producer 
under development. The company is called Solibro and has a target of starting up a 
full-scale production facility for thin film PV modules. But so far the company has 
only reached the start up phase. 
 
There are also a number of retail companies in Sweden most of these are of course 
focusing on the off grid domestic market. But there are a number of companies that 
delivers whole systems for grid-connected systems as well. NAPS have been 
established in Sweden for long and there are a number of other newer companies, e.g. 
Switchpower and Exoheat that also delivers complete systems. Companies mainly 
acting in other countries have also shown a little interest in the Swedish market, e.g. 
the Danish company Gaia Solar and the German Schüco. To assist with the planning 
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process of PV installations there are a number of PV consultant companies active in 
Sweden. Energibanken AB work only with PV systems and they have a long 
experience. There are also other consultant firms that do PV projects beside other 
projects, e.g. KanEnergi AB. 
 
With the new focus of grid connected building integrated PV panels a number of new 
actors get involved in the PV industry as well. First there are the house-owners and 
property managers. They are the ones that own the building respectively is 
responsible for the maintenance of the building. They act as the buyer of the PV 
systems. Bigger PV systems can change the character of a building drastically and 
therefore it is natural that architects get involved as well. It is also necessary to have a 
building permission, which involves city planners and housing committees. To solve 
the issues with grid connection, AC transformation and other electrical issues, an 
electricity consultant is often involved. The building company that is responsible for 
constructing the building is of course involved as is the electricians that are 
responsible for the electrical installations. So far has the companies delivering the PV 
systems also taken care of most of the installation work. Grid connected systems also 
ensures that the grid owner becomes involved. A future situation with net delivery of 
electricity from PV systems will involve the energy companies. Some energy 
companies have already been involved in the PV industry by building a couple of 
demonstration projects. 
 
To strengthen the legitimacy of the new technology in order to achieve changes in the 
institutional framework it is important that networks of actors are created. There is a 
Solar Energy association of Sweden, SEAS. But most members are solar heating 
actors. So far the Swedish PV market has been too small to create strong networks 
and advocate groups like the ones seen in Germany and Japan (Jacobson and Sandén, 
2005). However a new industry association singly focused on the PV industry was 
launched during the autumn 2005. It is called the Scandinavian Photovoltaic Industry 
Association (SPIA) and will be described in more detail in the analysis. 
 

Standards and regulations for PV installations 
Today there are no specific standards or regulations for how the electric work should 
be performed in a PV installation and how the system should be connected to the grid. 
The general regulations for electric power installations should be followed as far as 
possible.4 When it comes to how to connect the system to the grid a report about how 
to connect smaller production units to the grid has been made by Swedenergy.5 The 
report was originally written for wind generators. It contains norms such as that the 
system need to be disconnected during power loss to avoid islanding and that before 
the system is connected to the grid an application has to be sent to the local electricity 
distributor.6 Neither are there any specific standards for how to meter the produced 
electricity from the PV systems. Depending on how the electricity is intended to be 
used, different solutions are possible. If the peak-production never exceeds the 
internal use in the building all electricity can be used internally and nothing is 
                                                 
4 The standards are: SS 421 18 11, ELSÄK-FS 2004:1, SS 436 40 00 and SS 437 01 40 
5 Svensk energi – Swedenergy AB 2002.  AMP - Anslutning av mindre produktionsanläggningar till 
elnätet 
6 Islanding is when a disconnected part of the power network is sustainable powered by the connected 
PV-systems or other embedded generators for a period of 5 or more seconds. (Verhoeven 2002) 
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exported to the public grid. If on the contrary electricity is going to be delivered to the 
grid some sort of metering has to be arranged. 
 
The issue of connecting PV systems to the grid is a highly discussed topic. In a report 
made for Elforsk (Hosini and Krohn 2004) it is concluded that present regulations are 
not adapted to PV systems and that there is a need for new standards to solve this 
issue. It is also concluded that lack of standards is a main barrier for the PV market 
and that they are important for optimizing the systems and thereby lower the costs. 
ABB has carried out a project that further stresses this issue (Stridh 2005). The aim 
was to examine the possibilities to sell electricity to the grid and it was concluded that 
there are no technical barriers but the extra costs are substantial. In fact with the size 
of their system, 3 kW, the fee per kWh is actually higher then the electricity retail 
price.  
 
 

2.3 Public funding and policy instruments concerning the 
PV sector 

 
Earlier the largest part of the public budgets for PV technology in Sweden has been 
dedicated to research and development. The Swedish Energy Agency is responsible 
for the general energy research programme in Sweden. Ångström Solar Center in 
Uppsala has received funds for basic research. But there are also other research 
groups at other universities in Sweden that has received funds and not only for basic 
research. The national PV R & D programme SolEl 03-07 is more oriented towards 
systems perspective and information dissemination and they have also received 
funding which they redirect to other projects. SolEl 03-07 is also co-funded by 
stakeholders from the industry. Some other projects have also received funding, e.g. 
Solibro AB7. Two other projects that have received funding is a project to develop the 
PV industry in the area of Gällivare and the Ekosol project, which will install grid-
connected PV systems on small domestic houses. PV-Nord is a EU project with 
participants from the Nordic countries and the Netherlands. It included the 
construction of a number of demonstration projects in the partitioning countries. The 
Swedish Energy Agency has also been a co-financier to this project. Two preliminary 
reports, the one for the installation on Ullevi and the one for Malmö Stadsfastigheter’s 
project, have received money from SolEl 03-07. 
 
Sweden has a number of other general market mechanisms in order to implement a 
transition to renewable energy sources. First there are the green electricity certificates. 
They ensure that a certain amount of electricity produced by the energy companies 
comes from renewable sources. The big problem with this is that it treats all 
renewable energy technologies the same way. This favours the cheapest technology 
available and creates a competitive situation between the different renewable 
technologies. PV power is still an immature technology in need of support and it can’t 
compete economically with wind and bio power. Another mechanism is the taxes on 
emissions, e.g. CO2 and sulphur, which should provide incentives for renewable 
energy. However the fuels used for electricity production as well as rail, air and ship 
transport are excluded from these taxes. 
                                                 
7 Solibro AB is a research group that aims at starting up a production facility for thin-film PV modules. 
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2.4 The market deployment initiative 
 
It is understood from the previous chapters that Sweden has a well-developed research 
base for the PV technology, however the market for PV cells is quite limited with a 
steady but small growth each year. Until recently there has been no market 
deployment initiatives directed to PV cells, but in may 2005 this became reality. 
   
The issue of investment stimuli for certain environmental and energy investments was 
first presented in the spring budget in 2004. With reference to the environmental and 
energy political goals the government decided that a special investment stimulus for 
energy saving measures and conversion to renewable energy sources in public 
buildings should be introduced. There are eight different measures that can receive 
funds, of where the installation of PV systems is one. The general subsidy covers 30% 
of the investment costs, but for installation of PV systems it covers 70% of total costs. 
This support programme was enforced the 15:th of May 2005 and it runs until 31:st of 
December 2007.8 The total size of the programme is 2 GSEK and 100 MSEK of these 
are directed for installations of PV systems. 
 
There are of course a number of rules guiding what buildings and what measures that 
are included in the investment stimuli, see the guidelines from Boverket (Boverket 
2005) for a complete description about the investment stimuli. For the installation of 
PV systems money can be applied for buildings where public activity is conducted. 
Unique in the case of PV installations is also that money can be applied for 
construction of new special buildings.9 The support covers all costs for the 
installation, from the PV modules to the connection to the grid. But money is not 
given for the connection fee to an external grid or a storage system, e.g. batteries. 
Both costs for the performed work and costs for the material are included, and for PV 
installations the planning cost is also included. The maximum amount of money given 
for one PV project is 5 MSEK. The owner of the building is the one that applies for 
the support. Boverket supplies information about the investment stimuli and 
application forms. The applications are then sent to the county administration that 
decides about the support. The money is delivered as credits on the appliers tax-
account. After the installation a follow up and evaluation has to be performed. 
 
The Swedish Energy Agency expects that there will be enough projects to cover all of 
the 100 MSEK and this is expected to lead to an increase of the total installed capacity 
from about 3.5 MW in 2004 to more than 6 MW at the end of 2007 (Andersson et.al. 
2005). As a result of the market deployment initiative a number of preliminary 
investigations has been performed and these have resulted in a number of applications 
to the county administrations. In December 2005About 30 MSEK has been covered 
for PV installations. Flemming Åkesson at the county administration in Västra 
Götaland believes that the remaining 70 MSEK will be used as well. He says that he 
knows that some more applications are on the way and he points out that these 
processes take some time. The table on the next page shows how many applications 
that have been sent to different county administrations10 and how many that has been 

                                                 
8 This timespan is for PV installations, other timeperiods apply for the other measures  
9 See 2 kap. 2 § fastighetstaxeringslagen (1979:1152) for definition of special building 
10 County administrations that have not received any application are not included in the table. 
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approved. It also shows how much money the approved applications correspond to. 
The data in the table is from December 2005. 
 
Table 2. Distribution of applications and approved funds. Source: Boverket bidragsstatistik december 
2005, http://www.boverket.se/novo/filelib/arkiv08/statistik/ofrsol.pdf 

County Received 
applications 

Approved 
applications 

Approved funds 
[SEK] 

Dalarna 1 1 2961000 
Gävleborg 3 2 336000 
Halland 2 1 2303700 
Jämtland 1 0 0 
Jönköping 1 0 0 
Skåne 5 3 4060000 
Stockholm 19 7 7443800 
Västmanland 2 1 1537200 
Västra Götaland 4 4 6050800 
Örebro 2 2 3490171 
Östergötland 2 2 2650312 
Total 42 23 30832983 
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Chapter 3 Methodology 
 
 
 
This chapter describes the research approach that has been used in this thesis. It is 
divided in two parts. The first part describes the qualitative interviews and some 
important aspects of using interviews as research method. The second part describes 
the methodology and introduces the idea of innovation systems. The theoretical 
framework in this thesis is inspired by a method directed to policy makers that aims at 
analysing the dynamics and functionality of technology specific innovation systems. 
This is followed by a description of how this method has been adapted to fit the 
purpose of the analysis in this thesis.  
 
 

3.1 Case studies and qualitative interviews 
 
The methodology used for the empirical part of this thesis can be described as a 
qualitative research method with an explorative approach (Kvale 1997). There are 
different types of research approaches, one way is to start from the theory with a 
hypothesis and then test it with the empirical material. Another way is to start from 
the empirical material without the theories and search for new findings. No 
hypothesises are tested in the thesis, it is explorative in the way that it searches the 
area for deeper understanding, i.e. understanding about how the dynamics in the 
Swedish PV innovation system works and how the new market deployment initiative 
is influencing it.  
 
The empirical work is carried out by following five different case studies. The 
analysis and conclusions is based on examples from the studied projects. By studying 
a few different projects it is possible to distinguish the most interesting aspects by 
looking at similarities and differences. The focus of this study is to more thoroughly 
assess a few projects instead of looking broader at a larger number of projects. By 
choosing ongoing projects the work can be followed directly and the study becomes 
an early evaluation of the effects of the support scheme. Another positive thing is that 
it is easier for people to describe what they presently work with. The drawbacks are 
that only the initial part of the project gets studied and a consequence of this is that 
actors that become involved later on in the projects are not studied. 
 
The empirical material for the study is collected through a number of interviews with 
different actors within the projects and also other actors in the Swedish PV industry. 
When studying a small sector like the PV industry in Sweden, there is a risk that only 
the central key actors are heard if the study has a general approach. An advantage 
with studying specific projects is that it is easier to cover the whole actor basis. But to 
get more input to some of the interesting aspects and also to get a general picture of 
the sector to start with, a number of actors with central knowledge about the PV sector 
has been heard as well. In total 16 interviews were made at personal meetings and 
when that were impossible the interviews were made over telephone (12 times) or by 
mail correspondence (4 times).  
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Originally only three projects where chosen for the study. They were chosen for the 
study because basic information about them were easy accessible. Later, two more 
projects were included since the extra amount of work needed to include them was 
small and they had the ability to shed some more light on interesting aspects. 
 
The actors that were interviewed were not all chosen in advance. As many actors as 
possible were interviewed to be able to catch as many angels as possible. A problem 
with this was that the less the actor felt involved in both the project and the PV sector 
the harder it was to motivate them to take part. Since they often saw their role in the 
projects as small it was sometimes hard to explain the purpose of the study. No strict 
interview guide was followed during the interviews, but a number of key topics were 
always listed before the interviews and for many interviews these were similar.11 The 
strategy during the interviews was to let the persons tell their stories as freely as 
possible, with a little guidance to make sure that key topics were covered. 
 
Qualitative interviews as a research method can be very useful; it can bring out lively 
stories and unexpected viewpoints. But there are some important things to remember 
when using interviews as method. The reliability and validity of the result depend on 
how you perform the interviews. When doing qualitative interviews a common 
critique is that it is not possible to make generalisations because the interviews are too 
few. It is always a problem not to choose too many or too few persons, fewer persons 
makes it possible with deeper and more qualitative interviews but it makes it harder to 
make generalisations. It is important to make it clear how conclusions are reached. 
Otherwise it is difficult for the readers to follow the argumentation and be able to 
make their own opinions about the conclusion. When it comes to the reliability and 
validity there are a number of things to think about. It is important to have in mind 
that the persons that are interviewed are expressing their personal opinion and that 
this can differ from the company or organisations opinion. It also happens that 
persons, with or without purpose change the story so it sounds better and when things 
happened a long time ago this further increase the risk that the person improvises the 
memory. The person’s relation to the other persons in the interview study can also 
influence the answers. There is also a risk for misunderstandings due to poorly 
articulated questions and biased answers due to leading questions. Data collection and 
interpretation is also a potential source of error. Care has been taken to make good 
notes during the interviews but with a few exceptions they have not been recorded. 
Directly after the interviews the notes have been transcribed into ordinary text. 
However, both when taking notes and transcribing, there are risks for 
misunderstandings and misinterpretations. To increase the validity of the results the 
interviewed actors got a chance to see relevant parts of the report and a chance to 
come with comments before the report was finished. 
  
Finally, it is very important to remember your own influence on the result as the 
interviewer and analyser. To be objective is not always that easy. Often you have your 
own opinion about the topic and either you want it or not it can be difficult to avoid 
that these opinions influence the work. The discourse perspective is a good help. It 
means that truth is only a social construction and everybody have their own discourse 
and thereby their own description of the reality. So it is important to remember to be 
critical both about what people say and also about your own work.  

                                                 
11 See list of common key question in Appendix I 
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3.2 Method for analysis 
 
The analytical framework in this report is based on an innovation systems perspective. 
The literature on innovation systems is vast and there are many different approaches 
(Johnson 1998). The focus of this chapter is to describe the specific method used in 
the analysis. But at the same time it will also give a brief theoretical background to 
the some of the basic concepts of the innovation systems perspective.  
 
Earlier the innovation process was often described as a linear process where progress 
was either technology driven, the “technology push” model, or market driven, the 
“market pull” model. But this is a very simplified picture of a far more complicated 
and dynamic reality where the different parts of the innovation process are linked 
together (Bergek 2004). The concept of innovation system means that the innovation 
and diffusion process is not considered to only be related to individual firms but a 
whole network of agents acting together under a certain institutional framework The 
concept of innovation systems can be narrowed down to sectoral innovation systems 
(SIS) with a certain perspective, this can for example be very useful when studying 
specific technologies.  
 
When looking at how well the dynamics of an innovation system are working it can 
be useful to introduce a number of functions that needs to be served in order for the 
system to work properly. Bergek defines a function as “The contribution of a 
component or a set of components to the goal” where the goal is defined as follows 
“The goal of an innovation system may be said to be to develop, diffuse and utilise 
innovations” (Bergek 2002). 
 

Analysing the dynamics and functionality of sectoral innovation 
systems 
Anna Bergek and colleagues have created a manual for policy makers as a tool for 
analysing the dynamics and functionality of SIS (Bergek et al 2005). The manual is 
divided into eight different steps, but this is mostly for simplicity. The authors points 
out the importance of not just strictly following the manual step by step, it should be 
seen as an iterative process. Staffan Jacobsson is one of the co-authors to the manual. 
During a discussion about the method he explained that one should try to have a sort 
of blurred focus in order to notice things that can be interesting and not be afraid of 
shifting focus during the analysis.  
 
This method for studying sectoral innovation systems is used for the analysis in this 
thesis. This chapter will describe the eight steps of the metod, but for a complete 
description of the method see Bergek et al. (2005).  
 
Step 1. Starting-point for the analysis – defining the SIS in focus. The first step is 
to capture the SIS that will be analysed. The results depend on the starting-point; 
therefore it is important to make a careful choice and to re-evaluate the choice through 
the whole analysis. One of the main reasons with being clear with the definition of the 
starting-point is that the reader of the report should be clear about what system that is 
studied. 
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To find a good focus for the analysis a number of decisions have to be made. First the 
type of SIS has to be chosen. It could for example be a product or product group or it 
could be more abstract like a knowledge field or technological field. Then the level of 
aggregation has to be chosen. Here the choice is between including a lot and get a 
broad picture or zoom in to get more details. Then there is also the choice of range in 
applications of the SIS, it can be limited to include just one application or it can 
include all applications. Depending on the purpose of the study it can also be good to 
make a geographical limitation. But as already stated it is important to have a blurred 
focus and be ready to re-evaluate the choices throughout the study. Sometimes it can 
be good to start with a broad perspective to get the whole picture and then it is much 
easier to narrow it down. 
 
Step 2. Identifying the structural components of the SIS. When the starting point is 
decided it is time to identify all the components that together build up the SIS. These 
components can be of three types. First are the actors. They include for example firms 
along the whole value chain, universities and research institutes, public bodies, 
interest organisations, venture capitalists, organisations deciding on standards etc. The 
second type of component is the networks. The networks can be both formal and 
informal and they can be specified to solve a certain problem or more general. 
Examples of networks are standardisation networks, technology platform consortia, 
buyer-seller relationships, university-industry links etc. And the third component type 
is institutions that build up the framework of the SIS, such as culture, norms, laws, 
regulations etc. 
 
Step 3. Mapping the functional pattern of the SIS. The definition of a function was 
described above as the contribution of a component to the overall goal. But there is no 
one-to-one relation between components and functions. One function can be filled by 
many components and one component can influence many functions. Then the 
functions can also influence each other through negative- and positive feedback loops. 
The focus in this step is to find out what is happening in the SIS, no evaluation of how 
well it works is made at this point. In this method the authors have identified seven 
functions that need to be fulfilled for an innovation system to evolve and perform 
well. These functions will be shortly described here and some typical questions for 
each function will be listed. 
 

1. Knowledge development and diffusion. This function captures the width and 
depth of the knowledge base in the SIS and how well the knowledge is 
diffused in the system. Typical questions to answer could be: Wherein lies the 
knowledge related competitive edge of the SIS? How broad or narrow is the 
knowledge base? What is the degree of variety in the knowledge base? To 
what extent does the knowledge base cover the whole value chain? 

2. Influence on the direction of search, describes the combined strength of 
incentives and pressures on firms and organisations to enter the SIS and it also 
includes the mechanisms directing the research and development within the 
SIS. Such incentives and pressures could for example be visions, expectations 
and belief in growth potential of the SIS, it can be regulations and policies or 
articulation of demand from leading customers. Relevant questions are: Is 
there a belief in the growth potential of the new field? Are there any customers 
experimenting with or articulating a need for new solutions? What is the 
combined effect of regulations?  
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3. Entrepreneurial experimentation. During the evolution of a SIS the 
uncertainties regarding technology, application and markets are very high. 
Entrepreneurial experimentation is a way to handle this uncertainty, many 
experiments will fail but it increases to probability that one will succeed. 

4. Market formation. For emerging SIS the market is often, if it exists at all, 
very small and the price/performance ratio is often poor. The market formation 
is often described with an S-shaped curve (Grübler 2002). This curve can be 
divided in different phases. The early formative phase when the uncertainty is 
high and market share very small. The growth phase which represents the take 
off where the market volume increases rapidly. And at last the mature phase 
where the market has saturated and the growth stagnated. Questions to answer 
are: What phase is the market in? What is the degree to which experiments are 
made with new applications? Who are the users and what do their purchasing 
process look like? Are there institutional stimuli for market formation or is 
institutional change needed? What hinders use? What uncertainties are facing 
potential buyers?  

5. Legitimation. This function describes the acceptance and compliance with 
relevant institutions. It is important to analyse the strength of the legitimacy 
for the SIS. What or who influences legitimacy and how. And also how 
legitimacy influences demand, legislation and firm behaviour. The process of 
legitimation can be studied by following the political debate, media reporting 
and actions from firms, advocacy groups etc. 

6. Resource mobilization. For a SIS to evolve resources of different types, e.g. 
technical, scientific, financial etc. need to be mobilized. Ways to analyse this 
function could be to measure the volume of capital, volume of venture capital, 
volume and quality of human resources and complementary assets. 

7. Development of positive externalities or “free utilities” is the last function 
and maybe the most important for the development of the SIS since it 
describes the dynamics in the system and how the functions interact with each 
other. Entry of new actors is essential for this function; new entrants can 
receive “free utilities” and strengthen other functions in the system. 

 
Step 4. Assessing the functionality of the SIS and setting process goals. When the 
mapping of the functions in the SIS is performed a picture of how the system works is 
created. The next step is to assess how well it is working.  
First of all it is important to remember that the definition of functionality differs 
depending on witch phase the SIS is in. The formative phase requires extensive 
entrepreneurial experimentation in a way that knowledge development occurs within a 
variety of different technologies and applications. A prerequisite for this is that 
influence of search and resource mobilisation is directed into many different ways. 
Legitimacy is of course crucial during the formation of the SIS. It is also important to 
create small market spaces such as niche markets to create knowledge diffusion from 
the cooperation between actors. To reach the growth phase the focus has to shift from 
experimentation to large-scale diffusion and cost reduction. Based on what phase the 
studied system is in it is possible to determine the functionality of the SIS and it is 
also possible to set up process goals. At this point it is again very important to 
remember the complexity of functional patterns and the desired functional pattern 
should not be defined too rigidly. 
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Step 5. Identify mechanisms inducing and blocking the functionality. When new 
technologies are facing old inferior ones they often meet strong resistance because 
there are a lot of mechanisms favouring the dominant technology (Unruh 2000). 
Large technological systems, like the energy system, create a huge complex where 
actors, networks and institutions are well linked together and adapted to the dominant 
technology. One example is that legislation is adapted to the dominant technology and 
hampers the new technology. To change this a strong network with influential 
advocates are needed. But dominant technologies often have very powerful advocates 
and employ a lot of people so it turns out to be difficult to change the laws. Another 
example is that the infrastructure is adapted to the old system as well and if the new 
technology needs a new infrastructure it will become very expensive. The dominant 
technology can be said to have a certain momentum that makes it hard to change its 
direction. (Hughes 1987 p.77)  
 
“Mature systems have a quality that is analogous, … , to inertia of motion. The large mass of a 
technological system arises especially from the organizations and people committed by various 
interests to the system.” 
 
To understand the patterns of technology diffusion and how dominant technologies 
are selected is not only important when trying to break out from old systems but also 
when a number of different new technologies are competing. There are historical 
examples of technologies that gets selected, or “locked-in” even though it turns out 
they are inferior to other alternatives (David 1985). As described before, the diversity 
of technology is large in the formative phase, but in order to reach the growth phase 
one technology needs to be adopted and receive the increasing returns from that. 
There are several sources of increasing returns to adoption; Arthur lists five 
particularly important ones (Arthur1988). Learning by using: The more a technology 
is used the more is learned about it and thereby it’s developed and improved. Network 
externalities: To become a part of a network using the technology often gives 
advantages. Scale economies in production: Price reduction is very important and 
with increasing production volumes the production can be standardised and the costs 
lowered. Informational increasing returns: The more widespread a technology gets 
the better known and understood it gets and it receives acceptance. People also tend to 
be risk-averse and therefore chose the most known and accepted technology. 
Technology interrelatedness: When a technology gets more adopted other sub-
technologies are adapted to the technology and they become linked together and an 
infrastructure is created around the technologies.  
This means that the evolution of technologies is path-dependent; things happening in 
the past decide the direction of the development. Or in other words, if one technology 
gets ahead due to various reasons it will get an advantage over the other competing 
technologies. 
 
To map the relationship between inducement and blocking mechanisms, the functions 
can be very useful in a number of ways. It can be used to try to give a whole picture 
of the complexity of the system, it can be slightly simplified to show the most 
important functions for policy targets or it can show just one function and how it 
depends on many different mechanisms. The system can be illustrated with a block 
diagram with the functions in the middle and the inducement and blocking 
mechanisms on either side. Then arrows are drawn from the mechanisms influencing 
certain functions, remember that on mechanism can influence many functions.  
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Step 6. Specify the key policy issues. Process goals were defined in step four and 
with these goals in mind and with the mechanisms that induce and block the 
development specific policy issues can be identified. The aim is to introduce policies 
that will lead to better functionality either by adding or strengthening inducement 
mechanisms or removing or weakening blocking mechanisms. With the complete 
picture of the components, the mechanisms between them and the process goals it is a 
fairly straightforward step to identify the key policy issues. 
 
Step 7. Analyse various policy instruments and their likely effects. At this point it 
is time to choose the proper policy instruments to achieve the process goals. This 
demands a good insight in the industry in question and the potential effects and side 
effects of various policy instruments. However, this can be done by assessing to what 
extent specific policy instruments can be expected to weaken or remove blocking 
mechanisms or strengthen or add inducement mechanisms. It can also be done by 
assessing how the different policy instruments are expected to influence the functions 
in the SIS. To study the effects of policy measures in other countries can give 
valuable information, especially if there is a time lag between the SIS in the country 
under study and the leading countries.  
 
The uncertainty is often high when studying innovation systems. The development of 
a SIS is a slow process that usually takes at least a couple of decades.  It is important 
for policy makers to remember this. The goals are often vague and it is difficult to 
predict all effects of different policy measures and rank them in terms of desirability. 
At last it is also very important for policy makers to realise that they are not the only 
decision makers in an innovation system. 
 
Step 8. Evaluate, learn and document. The authors to the manual explain that it 
should not be seen as a finished product. To document the work systematically is a 
way of giving feedback to the manual and it will develop the understanding about 
innovation systems and the effects of policy instruments. 
 

The focus of the method in this report 
The authors to the method described in the previous chapter point out that the method 
should not be seen as a strict step-by-step tool, it should be adapted to the study where 
it is used. This section will describe how the method is adapted to achieve the aims of 
this report.  
 
The aim is to explore the effects of the market deployment initiative at a micro level, 
i.e. how specific actors react to the market deployment initiative. The aim is also to 
give a picture of how the dynamics between the actors work. According to Pär 
Ängquist (mp), political adviser at Swedish ministry of industry, employment and 
communications, the primary objective with the market deployment initiative is to 
push for a commercialisation of the PV technology in Sweden. Looking at the seven 
functions described in the previous chapter this means to help the market formation. 
The focus of the method used in the analysis will be to see first of all how the market 
deployment initiative influences the market formation. The second step is to analyse 
how these effects on market formation in turn influence the other functions in the PV 
innovation system. For an emerging technology to advance from the formative phase 
to the growth phase it is decisive that self-reinforcing mechanisms occur. Self-
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reinforcing mechanisms means that the positive effects on market formation leads to 
positive effects on the other functions that in turn also influence other function and 
when these influence the market formation the circle is closed. The figure below gives 
a simple illustration of how it works. 
 
 
 

 

 
 

Figure 2. Simple flowchart over the self-reinforcing mechanism 

 
The figure shows the principle of self-reinforcing mechanism. The idea with a support 
system to a technology in the formative phase is to induce these self-reinforcing 
mechanisms and by that be able to decrease the support and finally remove the 
support completely when the technology is ready to compete on the market without it. 
The reality is of course much more complicated than this and it can be difficult to 
illustrate the mechanisms with a simple flowchart. However it is most of the time 
possible to capture the most important mechanisms, but as with all models one has to 
remember that it is only a simplification of the real world.  
 
When this mapping of the functionality of the PV innovation system is done the next 
step is to analyse what the main barriers for self-reinforcing mechanisms are. This is 
valuable because with that information it is possible to identify which issues that need 
to be addressed if the self-reinforcing mechanisms should complete the feed-back 
circle and create cumulative effects. 

MARKET FORMATION OTHER FUNCTIONS 
MARKET DEPLOYMENT 

INITIATIVE 
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Chapter 4 The Case studies 
 
 
This chapter will describe the five case studies that are followed in this report. The 
descriptions of the projects are done in a similar way for all projects, even though the 
headlines of the subdivisions are not exactly the same. The point is to introduce the 
projects and to describe the main characteristics in each case. The structure starts with 
a general description of the project, then continues with the driving forces that started 
the project, after that something about how knowledge is gained and diffused and at 
last a description of barriers and the economic aspects. 
 
Some of the projects have come further than others but most of the projects are still in 
an early phase and the building and installation process have not started yet. This 
means that not all actors have been involved so far. But to get a broad picture of the 
projects as many actors as possible were interviewed. However, the number of 
interviews and the kind of actors that are interviewed varies between the projects.  
One of the projects, the Ekosol project in Strängnäs, is directed to private houses and 
this means that it is not entitled to receive money from the market deployment 
initiative. However, it sheds light on some interesting aspects, e.g. selling electricity 
to the grid and the discussion about a continuation of the support scheme. 
 
 

4.1 ”Solen skiner alltid på Ullevi” 
 

General information and background to the project 
Ullevi is one of the bigger outdoor arenas in Scandinavia and every year it hosts many 
big events. Everything from music concerts to soccer and athletic games are arranged. 
The arena was built in 1958 and it has a capacity ranging from 43000 to 60000 
depending on the event. The yearly electricity consumption is about 3200 MWh (Got 
Event 2005).  
 
In 2006, the European Athletic Championship will take place in Göteborg and this 
was the beginning of the project with PV panels on Ullevi. The championship is 
organised by the city of Göteborg, through two of its companies Got Event and 
Göteborg & Co, and the Swedish Athletic Association. The Swedish Television and 
Göteborg Athletic Federation are also involved in organising the Championships. It 
was decided that the championship will have an environmental profile and they 
wanted to do something unique to create publicity for the event but also to market 
Göteborg as an environmental friendly city. In the discussions about the 
environmental profile of the event, the environmental department from the city of 
Göteborg was involved and during those discussions the idea of PV panels was 
introduced. 
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During the spring 2004 Petter Sjöström, at that time working in a solar energy 
consultant company called Solenko, came into contact with the project. A group 
consisting of Solenko, Got Event, Higab and Göteborg Energi was created. The 
financial question was a key issue from the beginning, but Elforsk accepted to pay for 
70% of the preliminary investigation. Got Event and Higab together with Göteborg & 
Co paid the remaining 30000 SEK for Sjöström to take care of the investigation. The 
result of the preliminary investigation is presented in a publication, Solen skiner alltid 
på Ullevi (Sjöström 2005).12 The proposal is to build PV panels on the roof of the VIP 
stand. This roof has a good location and the angle is also good. Furthermore it is very 
exposed to visitors, which enables communication possibilities with the spectators. 
The picture below illustrates how it could look like. 
 

 
Figure 3. Illustration of the VIP stand with PV panel on the roof. Source: ABAKO Arkitektkontor AB 

 
Got Event is also interested in having something that can be seen from the outside, for 
example something on top of the ticket barriers. The capacity of the PV panels on the 
VIP stand will be 84 kW, which corresponds to about 630 m2 and this is very big from 
a Swedish perspective. With experiences from other similar projects and with data 
from a PV supplier an expected price could be calculated. With the 70% from the 
market deployment initiative but without looking at avoided electricity costs and 
green electricity certificates the total cost will be somewhere around 1,4 MSEK.13  
 

                                                 
12 The preliminary investigation can be downloaded from 
http://www.elforsk.se/publish/show_report.phtml?id=630 
13 More numbers and details of calculations can be found in the preliminary report. 
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The application for the market deployment initiative was sent to the county 
administration just before the summer vacation. The county administration contacted 
Got Event in the middle of August and said that they could expect a yes and in 
September they received a definite yes. Got Event has a plan for the financing of the 
project and it has been presented to the executive board, but a definite decision has 
not been made yet. 
 

Driving forces in the early stage of the project 
As described in the background above the reason for the first initiations towards some 
kind of project on Ullevi was the discussion before the Athletic Championship 2006. 
It is difficult to point out the precise reason why it was decided that the Championship 
should have an environmental profile. But it is reasonable to expect that the involved 
actors wanted to put attention to their environmental work, in Sweden for the national 
actors and in Göteborg for the local actors. On top of this, environmental work is 
often a positive thing when applying for these kinds of events. Gerth-Ove Karlsson 
the environmental coordinator at Got Event says that they wanted to do something 
unique during the European Championship to create attention and it is also in line 
with Got Events work to introduce an environmental management program.14 The 
idea to put PV panels on Ullevi came up as one possible alternative during these 
discussions. 
 
The reason that the idea with PV cells was developed further was that the PV 
consultant Petter Sjöström became involved in the project. Sjöström and Karlsson had 
come into contact during a previous project and Sjöström was now working at a PV 
consultancy firm, Solenko. Sjöström presented his ideas to Got Event and he agreed 
to take care of the preliminary investigation. Later Sjöström was one of the founders 
of Switchpower, but he remained responsible for the preliminary report of the project. 
Got Event was interested in the idea but reluctant to take the cost of it. Sjöström 
managed to receive money from Elforsk for the preliminary investigation, but only for 
70 % of the costs. Therefore he contacted a number of actors that could have interest 
in the project and asked for their support for the pre-study. Got Event, Higab, and 
Göteborg & Co paid for the remaining 30 % of the pre–study. Sjöström then created a 
working group consisting of Solenko, Got Event, Higab and Göteborg Energi AB.  
 
The group was called “Solgruppen” and they had regular meetings to discuss and gain 
knowledge about issues in the project. Other relevant actors, e.g. architects were also 
invited to the meetings. The involved actors had different motives for supporting and 
joining the project. Got Event as described above was responsible for arranging the 
European championship 2006 and wanted to do something to create attention to the 
environmental work in connection to that. They also saw it as a step in their own 
environmental work. Solenko as a PV consultancy firm was of course interested 
because it is a way for them to make money. Higab is the owner of Ullevi and Got 
Event rents Ullevi from them. Higab was contacted in the search for financiers and 
they agreed to sponsor the pre-study. As a company owned by the city of Göteborg 
they see it as their responsibility to develop the city, to try new technologies and to 
support the development towards renewable energy sources. They also joined the 

                                                 
14 Miljödiplomering, it is an environmental management system in the region of Göteborg. More 
information www.miljo.goteborg.se/sub/info/Miljodiplomering/miljodiplomering.htm 
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group to discuss and learn more about the project. They saw it as important to be 
represented and valuable for the future to gain knowledge about the PV technology. 
Göteborg & Co was also contacted as a financier. They wanted to support the project 
since they thought is was a shame if the project wasn’t even investigated for economic 
reasons. But they haven’t been more involved in the project than that. Göteborg 
Energi had done demonstration projects with PV panels before and was also contacted 
as a potential financier. They did not want to finance but were glad to give their 
support to the project anyway. As a municipality owned company they see it as their 
duty to support projects that are in line with the political goal to transform the energy 
system towards more renewable sources. But they are given a budget from the 
municipality and they don’t have the possibility to support large projects like the 
Ullevi project economically. Per Carlson at Göteborg Energi says that they have 
decided to put money into smaller research projects instead. 
 

The economic issue and the importance of the economic support 
The economic issue is and has been the biggest uncertainty during the whole project. 
It has not been difficult to find interested actors, all of the involved actors believe it is 
a good project but nobody wants to pay for it, or at least not for the whole project. 
Sjöström could at an early stage prove that there were going to be some kind of 
investment support that was about to be introduced in the beginning of 2005. This 
promise about financial support was decisive for the continuation of the project. But 
even with the 70 % of the investment covered by the support scheme the economic 
issue is still the big question for the continuation of the project.  
 
The executive board of Got Event was very clear from the beginning that they wanted 
precise economic facts about what the project would cost before they could make a 
decision. Got Event wanted to use standard systems in order to get as low price as 
possible and be able to estimate the costs. Sjöström contacted system deliverers and 
he also used experiences from similar projects in other countries and from this he was 
able to come up with total cost for a number of different installations. Still Got Event 
do not want to make a decision, at first they awaited the result from the county 
administration about their application for the investment support. It was approved in 
the beginning of the autumn, but the final decision is still waiting. They want to make 
sure that the question about the financing is solved first. The actors have to agree who 
should pay for the installation. Got Event will certainly pay for a part, but they do not 
want to pay for everything. Higab do not want to exclude that they will pay for a part. 
But Göteborg Energi has no intention to pay anything and neither has Göteborg & Co. 
Expressions among the actors are made that the municipality of Göteborg ought to be 
interested in sponsoring the project since it is a project that will create a lot of 
publicity for the city and it is in line with the political prioritised target to move 
towards renewable energy sources (Göteborg Stad 2004). But the proposal has not 
received any response from the politicians. 
  
Other forms of financing the project have also been discussed. Sponsoring by 
environmentally devoted people or companies is one alternative. Per Carlson at 
Göteborg Energi mentions that there is a possibility to sponsor the project through 
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Ekofonden.15 Ekofonden is a fund that manages money from companies and private 
people that want to support the development of ecological energy alternatives 
 
How the produced electricity should be used has of course also been discussed, 
because that is an important resource that in the long run can make the project pay for 
itself. Ullevi uses more electricity than the planned PV panels will produce so the 
electricity can be used internally to reduce the electricity consumption. The system 
can also be connected to the grid and this is one of the main thoughts of the project 
that electricity is produced and “stored” on the grid during the day and the used 
during the evenings to light up the arena. It is this idea that gave name to the project, 
“The sun always shine on Ullevi”. With a grid-connected system there is also a 
theoretical possibility to sell the electricity, but today there is no such system working 
in Sweden. There is however a system in Sweden to promote electricity from 
renewable energy sources, the so-called green certificates. For each produced MWh 
you receive a certificate that can be sold. Sjöström has calculated a total cost for the 
installation on the roof of the VIP stand of 250000 SEK including the investment 
support, green certificates and avoided energy costs.16 The monetary value of the 
publicity the project will receive and the possibilities for marketing is hard to 
estimate. But since it is a very exposed building and the communication possibilities 
are good it can be reasonable that these values are quite high. 
 
As understood from the discussion about the financing of the project it has been some 
doubts if the project will become reality or not. During the spring and summer of 
2005 Got Event was cautious when talking about the realisation of the project. Not 
pessimistic but they were careful to say that nothing was decided yet and they did not 
wanted any medial publicity. This has changed during the autumn. First came the 
positive result of the application from the county administration. After this the 
projects have had some publicity in a number of media. Got Event has also produced 
a financing plan including Got Event and some other municipal companies that will 
sponsor the project. The plan has been presented to the executive board but no 
decision has been made yet. The complete financing is not covered so far, but Got 
Event is lobbying for other municipal companies to sponsor the project and the 
marketing department has been involved. Gerth-Ove Karlsson at Got Event is positive 
and says that it looks like the financing will be solved and the project will become 
reality.     
 

Other uncertainties and barriers in the project 
As the discussion about the financing of the project shows it has been a problem to get 
the executive board of Got Event involved. Karlsson says it is always hard to go from 
the bottom and up, the dream would be that the executive board says, “Do this, and 
don’t worry about the money”. Looking back it would probably have been a good 
idea to involve the executive board at an earlier stage, he says. Sjöström has the same 
experience and he also think it would have been a good idea to involve the marketing 
department in order to recognise the “soft” values.  

                                                 
15 See www.goteborgenergi.se/Index.asp?PN=36905 for more information about Ekofonden 
16 For details about this calculation see the preliminary report, Solen skiner alltid på Ullevi (Sjöström 
2005)  
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One important group of actors that has not been involved is the politicians. Many of 
the involved actors were hopeful that the local politicians would be interested in the 
project but it has been difficult to make contact with them.  
 
Being the one with the most knowledge about the PV industry and the one responsible 
for the pre-study and thereby also the one responsible for educating the others in the 
project, Sjöström experienced the level of the knowledge about PV panels as quite 
low. This was a problem in the sense that they had to start at a very low level and 
spend a lot of time resolving matters that could seem unnecessary. 
 
From the beginning the goal was to be finished with the project in time to the 
European Championship 2006, but this is no longer possible. This means that the 
project misses its original idea to create publicity during the event. But Got Event 
want to do something connected to the project during the event even though the 
installation won’t be finished. They are thinking of something small outside the arena 
maybe, and they hope that the deliverer of the system sees this as a good opportunity 
to make advertisement. But there is a problem connected to making advertisement 
during the Championship since the sponsor contracts are arranged a long time before. 
But even if the original idea with the project fails, Got Event still sees meaning in the 
project. The PV panels will be there for 25 years and there will be many new big 
events during that time, explains Karlsson.  
 

The networks and knowledge diffusion, resulting from the project 
As mentioned before the general opinion about the project has been positive and 
Sjöström says that it has not been difficult to make good connections with interested 
actors. A number of contact groups have been created within the project. First there is 
the so-called Solar group, consisting of Solenko, Got Event, Göteborg Energi AB, and 
Higab but also other actors, e.g. ABAKO the architect firm, were involved as the 
project went on. The group have had regular meetings to share knowledge and to 
discuss different issues in the project. Got Event also had an internal group within the 
technical department to discuss practical and technical issues. A PV system 
entrepreneur firm has also been visiting Got Event to look at the arena and answer 
questions about the technology and show the technology. 
 
All actors have different experiences from the networking process. The PV consultant 
expressed a little frustration over the low initial knowledge level but he has played an 
important role as educator. Those actors that were new to the PV business all say that 
they have learnt a lot both about how the technology works and how it can be used on 
buildings but also how it can be financed and how the produced electricity can be 
used. The information about experiences in other countries has also been valuable. All 
actors seem to agree that the information gained during the project is very valuable for 
the future. Got Event believes that even if this project does not become anything, the 
work from the pre-study can be used for future project. Higab also acknowledge that 
they have gained useful information for possible future projects. Mikael Blom at 
Higab describes the PV technology as a future technology, “it is only a question of 
time”, he says. Per Carlson at Göteborg Energi has a little different view, he also 
believe that the new contacts made in the project are important for the future and it is 
important to keep the network alive. But he does not feel that Göteborg Energi has 
contributed to anything or that they have learnt something new during the project. 
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Even though they seem to think that they do not play a role in the project Carlson says 
that they are very glad to join projects like this and show their support to the initiative. 
For Clas Dreijer, the involved architect from ABAKO this was the first contact with 
PV panels. He thinks the meetings have been instructive as all the other new actors, 
but he also says that the work they performed in the project didn’t really demanded 
any specific solar cell skills. 
    
The new contacts made during the project seem to be very important, especially to 
those actors new to the PV business.  It is clear that many new actors have gained a 
lot of interest in the PV technology due to the project. A sign of this is that actors seek 
knowledge outside the network in the project. An example of this is that 
representatives from Got Event visited a PV seminar in Göteborg arranged by White 
Architects and Ekocentrum. The network within the project has been inactive since 
the preliminary report was finished and the application for the investment support was 
sent to the county administration. It has however lived on in the sense that 
Switchpower and Göteborg Energi have continued to discuss issues about the PV 
technology and possible projects. 
 
 

4.2 Malmö Stadsfastigheter’s ambitions of a “Solar city” 
 

General information and background to the project 
Stadsfastigheter is part of the service department in the city of Malmö. The main task 
of Stadsfastigheter is to manage the municipality of Malmö’s built properties, e.g. 
schools, child- and geriatric care and culture- and administration buildings. The 
amount of properties they manage is quite large, in total 1.4 million m2.   
The city of Malmö in the south of Sweden has the ambition to develop a sustainable 
society and the solar energy programme is a part of this development (Malmö Stad 
2003).  
 
Stadsfastigheter sees solar technology as an important part of a sustainable future 
energy system. Even though PV cells are quite expensive today, they think that with 
rising electricity prices it will be very important for the future and then it is important 
to already have the knowledge about the technology. They also see it as a good way to 
create publicity. Stadsfastigheter's first contact with PV cells was a demonstration 
project with an ecological neighbourhood called Augustenborg. The Augustenborg 
project contained a number of different sub projects and the first round of the project 
started in 1998. Peter Lindhqvist the development manager at the service department 
explains that after the first round of the project it became clear that energy issues had 
been low prioritised and therefore a second round was initiated, which focused on the 
energy issue. The first plan was that Stadsfastigheter and MKB Fastighets AB 
together should install 1000 m2 of solar heat collectors and 100 m2 of photovoltaic 
cells. But MKB decided they wanted to use other energy saving measures so 
Stadsfastigheter was alone on the project. But they tried to finish as much as possible 
of the original plan anyway. The project was to 50 % funded by the government’s 
KLIMP programme. The PV installation was taken into operation in March 2005 and 
in June 2005 the Swedish minister for sustainable development and the British 
minister of environment inaugurated it. 
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When the discussion about the market deployment initiative started and it became 
clear that there would be some sort of investment support to apply for, 
Stadsfastigheter saw this as a very good opportunity to make a bigger investment. It 
started with a preliminary report that was financed to 50 % by SolEl. In the report 12 
different objects with a total area of about 2000 m2 was described. From those 
alternatives Stadsfastigheter have chosen a number of projects to develop further. The 
first goal was to install 1000 m2 of PV panels. Stadsfastigheter have started with two 
projects, one on the technical museum in Malmö and one on the student union 
building Kajplats 305. 

 
Figure 4. Illustration of the installation at Kajplats 305. Source: Torsten Persson Stadsfastigheter  

 
Figure 5. Illustration of the installation at Tekniska museet. Source: Torsten Persson Stadsfastigheter 

 
Stadsfastigheter has sent documents for the public purchase process to a number of 
interested companies. Stadsfastigheter want the PV retail companies to be responsible 
for the whole installation. Both projects are handled together and this means that the 
interested companies make one offer including the whole installation for both 
projects. The evaluation of the offers from the PV retail companies will start in 
November and the projects are supposed to be completed in April-May 2006. 
Stadsfastigheter have three other PV projects that are planned to be finished during 
2006. These projects have become bigger than the original plans and they correspond 
to 2000 m2 of PV panels, which means that the initial plans have been doubled.  
 

Driving forces in the project 
Unlike the project on Ullevi this projects has had support from the executive board of 
Stadsfastigheter from the beginning. But what are then the reasons for this positive 
attitude towards PV power in Malmö? 
 
Peter Lindhqvist is the development manager at the service department and thereby 
responsible for guiding their technological development. He has a vision of Malmö as 
the “Solar city” of Sweden and he has a strong belief in the future potentials of solar 
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energy. One major inspiration source that, as he puts it himself “ignited my passion 
for solar energy”, was a course he took in Freiburg in Germany. Freiburg has created 
a whole industry around the solar business. They call it Solar Region Freiburg and 
they want to show and learn others how they have done to become a successful region 
with solar energy.17  It was here that Lindhqvist got the idea of Malmö as the Swedish 
solar city. An additional inspiration source after that has been that Copenhagen also 
launched a “Solar city Copenhagen” project.18 This is closer and maybe easier for 
people in Malmö to see. Some people even express a vision about a “solar region 
Öresund”. 
 
But far from everyone are convinced that PV power is a good thing to invest money 
into. “You have to work hard for your ideas”, says Lindhqvist. However the attitude 
to the project from the municipality of Malmö is in general positive. 
But there are other reasons for the solar energy initiative as well. Martin Nilsson, the 
project leader for the solar energy work at Stadsfastigheter describes that people have 
started to realise that energy costs becomes an increasingly bigger part of the budget. 
This is one reason why the city of Malmö is working with energy saving measures 
and that they therefore are positive to Stadsfastigheter’s solar energy initiative. To 
work with PV cells is of course also a very good way for Malmö to become more 
visible and to create positive attention to their environmental work. Nilsson also sees 
a point in becoming less dependent of the big energy companies and have more 
control of your own energy production. 
 
They also see advantages with being early with testing new technologies for a future 
energy system. PV technology is seen as an evident part of a future sustainable 
society and therefore they want to be early and learn about the new technology. 
Lindhqvist talks about the importance of being far-sighted and to be up front to learn 
about the new technology and at the same time identify problems. He believes that the 
breakthrough of PV cells might come sooner than a lot of us think. He sees two major 
driving forces for this. The first is that the PV technology develops towards increased 
efficiency of the PV cells in combination with increased production capacity. At the 
moment there is a lack of modules at the market and this keeps the prices up, but 
when the production catches up the prices will fall. And secondly the electricity price 
in Sweden is increasing steadily. “You are stupid if you look at the electricity prices 
in the rest of Europe and compare it with Sweden and not believing that they will 
continue to rise in Sweden”, says Lindqvist. 
 

Knowledge acquisition and diffusion 
When Stadsfastigheter was going to start the project at Augustenborg they turned to 
the university in Lund, LTH, for help. They asked Björn Karlsson professor at Energy 
and Building Design, to help them with a preliminary report. Martin Nilsson had 
studied electric engineering with a special focus on renewable energy. Together with 
another student, Oscar Olsson, they made the preliminary report of the solar heat-
collector installation at Augustenborg as their master thesis. After this 
Stadsfastigheter needed someone who could continue and work with the PV 

                                                 
17 See http://www.solarregion.freiburg.de/   
18 See http://www.solarcitycopenhagen.dk/ 
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installation and Martin Nilsson was hired for this. Today, Nilsson works full time 
with Stadsfastigheter’s solar energy project.  
 
Nilsson has studied the concepts of solar energy during his time at LTH and says that 
the need for new knowledge about the technical aspects has not caused any problems. 
What he really needed to learn more about was the whole purchase process and how 
that works. He says that he really learnt a lot, especially about these things. He 
explains that he now has a much better understanding for how the whole system 
works. The knowledge about purchase processes is nothing new to Stadsfastigheter so 
this information has been easy for Nilsson to get from inside the company. As help for 
making the preliminary report of the PV installations he has used the web page 
www.Solcell.nu. “It is a good help”, he says, “In principal it contains everything you 
need to make a preliminary report”. Contacts with the PV industry have of course also 
been valuable. He had good contacts with the university world and he also explains 
that the seminars arranged by SolEl have been a good way to get an insight in the PV 
sector in Sweden. Nilsson has been to two of these seminars to listen and he has also 
been to two of them to talk about their latest PV projects. He thinks that these 
seminars are a good forum for people to meet and make new contacts within the 
branch and to learn from each other’s experiences. It is also especially important with 
forums for new technologies, he says. A good example of this knowledge diffusion at 
forums comes from the SolEl seminar in Göteborg on the 16th of September 2005 
where Nilsson presented their project in Malmö. During the coffee brake he was 
contacted by people that had started own PV projects or were interested in starting 
one and they wanted to learn more about how he had done to produce the basic data 
for the purchase process and such. A new SolEl seminar will be held in Malmö in 
January 2006 and Stadsfastigheter will assist with the arrangements of that. 
 
The whole thought with using the PV installations for educational purposes is very 
important for Stadsfastigheter. They want to show the new technology and 
demonstrate how it can be used in order to inspire others in it as well, much like in the 
same way as they themselves were inspired by other cities’ PV work. Stadsfastigheter 
have plans to build a small PV facility with a pure educational purpose. 
 
In his work with the preliminary report, Nilsson has had help from Torsten Persson, 
an architect, also from Stadsfastigheter. His task was to assist with illustrations and to 
come up with ideas for the projects. Together they have produced the proposals for 
installations that are included in the preliminary report. Persson had no earlier 
experience of PV cells but Nilsson has given him the necessary information about the 
PV technology and in turn he has provided Nilsson with architectural knowledge. One 
of the most important lessons Persson has learnt from the project is to become more 
observant on details such as the effect of shading. They also made a study trip to 
Freiburg that was very informative. Persson says that it gave him a much better 
insight in the whole value chain. 
 
Nilsson has also had help from Christer Anvelid an electric consultant from Rejlers 
Ingenjörer AB. He has helped him with all the basic electric and building data needed 
to produce the document for the public purchase process. Anvelid has never worked 
with PV cells before, but it has not created any new problems. He has worked with the 
demands from Stadsfastigheter as starting point and he has entrusted all the special 
details of the PV panels to Nilsson. Anvelids most important work has been to 

http://www.solcell.nu/
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dimension the system and to make sure that the electricity can be delivered to the grid. 
“The new thing in this case is that the electricity comes from two directions, but 
technically it is no problem”, he says. Nilsson has been the main source for 
information about PV cells but Anvelid has also used web pages like www.Solcell.nu 
and ideas has been discussed with Bengt Perers at LTH who has a long experience of 
the PV technology. Anvelid has of course learnt a lot about the PV technology but he 
has not spread it within the company in a formal way. However it is spread informally 
through discussions with colleges and small talk during coffee breaks.   
 

Difficulties and barriers in the project 
The general impression from all the interviewed people in the project is that the work 
has been smooth and that there have not been any major problems. One of the main 
reasons for this is that the project has support both from the top of the company and 
from politicians in Malmö. This of course gives the people working with the project 
confidence and they feel that they do something important.  
 
One issue has been to find suitable objects for the installations. The problem has not 
been to find objects since Stadsfastigheter has so many buildings that could receive 
the investment support. The problem has rather been to find optimal projects. “You 
want to make it as good as possible but there are so many objects to choose among”, 
explains Nilsson. Together with the architect Persson it has not been a real problem to 
find a number of good objects. Persson says that he enjoys working with PV panels; 
they are light and easy to apply on buildings, as they do not demand any bigger 
operations. The biggest problem he sees is that the efficiency is too low. He also 
believes it would be a good thing to make the PV panels more attractive as building 
material, e.g. through more colour alternatives. There are assuredly a few other 
colours available today but they have lower efficiency. 
 
One authority that has had some critical comments on the project is the city planners. 
They are the ones handing out building permits and therefore they have been 
informed about the ideas for the PV installations at an early stage. They have been a 
little fastidious at some points. The PV technology is new to them and both Persson 
and Nilsson believe that the main reason for their hesitation is lack of knowledge. 
Persson says that it is a good idea to work with the presentation of the projects and 
make a good impression on them from the beginning. But as the knowledge level rise 
and the technology becomes more common this problem will decrease. Nilsson also 
points out that the dialogue has been good and they have not really been forced to 
make any big changes and have in principal been allowed to do what they desired to 
do. “The dialogue is important; one purpose of the project is to find out what your 
allowed to do and not”, says Persson. 
 
The question of connecting PV systems to the electricity grid and selling electricity is 
a hot topic at the moment and the issue has not been solved at present time. 
Stadsfastigheter has avoided this problem by assuring that all the produced electricity 
can be used within the buildings. Stadsfastigheter have an agreement with Sydkraft to 
sell heat from the facility at Augustenborg to the district heating system. “This is not 
beneficial for Sydkraft but they have agreed, probably because they want to show 
some goodwill and it is good for their environmental credibility”, says Nilsson. He 
agrees that it would be interesting with a similar system for the PV cells but he thinks 

http://www.solcell.nu/
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that it can be more difficult. The electricity market is harder regulated and the rules 
are not adjusted for PV systems. Nilsson believes that it has to be regulated from a 
central level and special rules for PV systems must be created.  
 

Economic aspects 
The economic aspects are less pronounced in Stadsfastigheter’s project than for 
example in the project on Ullevi. As discussed before, there are a number of reasons 
for the support of this project, but it is also clear that without any economic support at 
all there would not be any PV project in Malmö. But even with the 70 % investment 
support it is impossible to motivate the project purely on economic grounds. 
However, there are a number of secondary values, described above among the driving 
forces, which Stadsfastigheter uses to motivate the project. Generally the reactions to 
the projects have been positive. The things that have been written about the project at 
Augustenborg have been positive and it has not been questioned if it was a good 
investment or not. A reason that politicians generally are positive could be that they 
more easily see the positive secondary values such as the publicity created when the 
Minister for Sustainable Development inaugurated the facility at Augustenborg, says 
Nilsson. 
 
 

4.3 Eksta’s PV project on the new health centre in Fjärås 
 

General information about Eksta and the project 
Eksta Bostads AB is a housing company that is fully owned by the municipality of 
Kungsbacka. The tasks of the company are both to build new houses but also to 
manage their houses already built. Eksta Bostads AB was founded in 1965 and since 
the middle of the 70’s they have had a pronounced environmental profile. The person 
behind Eksta’s environmental profile was a devoted chairman of the board who after 
the first oil crisis saw the need for a long-term sustainable energy solution. The main 
thought with Eksta’s energy policy is that the energy is produced locally by renewable 
sources. They want to have control over the energy production system. The focus has 
mainly been on heat production so far. It started with solar heat collectors in the late 
70’s and today they have their own district heating system with heat produced from 
solar heat collectors and bio-energy. The 6 000 m2 of solar heat collectors have 
become a sort of hallmark for Eksta. But Eksta is also following the development on 
the electricity side. They have looked at both wind and combined heat and power 
plants but not been able to combine these in a good way with their system. But they 
see the PV technology as promising, not the least due to of their long experience of 
solar heat collectors. Eksta have had two small PV projects before, one very small 
panel (like the ones seen on vacation houses) on their office building and one small 
panel on the roof of a school, Kullavikskolan.  
 
Eksta have been entitled to the investment support for a PV installation on the new 
health centre that they are building in Fjärås. The capacity of the system will be 64 



 

31  

kW and will thereby be the biggest in Sweden19. The yearly production will be about 
45 000 kWh which exceeds the buildings own need of 13 000 kWh by far. The system 
will therefore be connected to the electricity grid. As mentioned above the PV 
installation is part of a new construction, but Eksta chose not to integrate and 
substitute the roof tiles with PV panels but to put them on top of the ordinary roof. 
They thought that this was the best solution for the moment. The technology is new 
and they want it to be simple if they for example need to replace a PV panel. The 
health centre with the PV installation is supposed to be finished on the 15:th of 
December. I the middle of November Lars Tirén, the managing director of Eksta, said 
that it looks like the installation will be finished in time. The PV panels have been 
delivered by NAPS and the work with installing the mounting profiles have started. 
However the details about the connection to the grid still remain an unsolved issue. 
This will be discussed more under the headline about barriers in the project. 
 

Driving forces in the project 
Eksta is a member of BeBo. BeBo is a group created by the Swedish Energy Agency 
with the goal to make energy efficiency improvements to multi dwelling buildings. It 
was through this group that Eksta first heard about the market deployment initiative 
when the Swedish Energy Agency was informing about it at one meeting. Eksta saw 
this as a good opportunity to build a bigger PV installation. They wanted to be as 
quick as possible in order to be sure that they got a part of the 100 MSEK. So after a 
brief economic estimation they saw that it was possible and they decided to go for it. 
A suitable object for the PV projects was the new health centre that Eksta was 
building in Fjärås. Birger Löfgren, a student from Chalmers with competence in 
environmental issues, e.g. PV panels, was working for Eksta during the summer 2005. 
He became responsible for making the preliminary report and the application for the 
investment support could be sent to the county administration with short notice. The 
application was later revised. The original application only considered an installation 
on the southern roof, but it was changed to include both the eastern and the western 
roof as well.  
 
The basic driving force behind Eksta’s reaction to the investment support scheme is 
their belief in environmental work. As mentioned before Eksta’s environmental 
profile started with one person’s commitment in environmental and energy issues and 
today it is a natural part of the company’s policy. Lars Tirén the managing director of 
Eksta explains that they do this PV installation and all other environmental friendly 
projects as well, because they want to show that it is possible and that there are 
environmental friendly alternatives that work. He explains that “everything is like in 
the kindergarten, it doesn’t matter so much what you say to the children as what you 
actually do and show them”, so with the project in Fjärås they want to show that it is 
possible to build a building that completely relies on renewable energy sources.  
 
 

                                                 
19 However even bigger installations are planned, but the installation at Fjärås health centre is supposed 
to be finished first. 
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Economic aspects of the project 
The project had never been possible without the investment support, the investment 
cost is 3.25 MSEK and without the 70 % coverage it would have been too much. 
Eksta will be able to sell green electricity certificates but this will be a very small 
amount compared to the total cost and they are even not really part of the calculations. 
The procedure how to solve this practically is not solved yet either and if it becomes 
too complicated they do not think it is worth it. To lower the investment cost Eksta 
could have chosen to replace ordinary roof material with the PV panels, but they 
chose not to for reasons mentioned above. This would of course have saved some 
money but in this case it was not enough to be decisive. 
 

Barriers in the project and Eksta’s way of approaching them 
Eksta have a very straightforward way of working, they try not to focus on the 
problems but on the possibilities. They want to have control over all the processes. 
This is why they haven’t used a PV consultant for the preliminary report. “There is 
nothing strange with PV panels”, explains Tirén. “It has a lot in common with solar 
heat collectors”. Löfgren, the student from Chalmers, helped with the pre-study and 
NAPS have also contributed with some education. But Eksta do not want NAPS to be 
responsible for the total installation, they will be responsible for delivering the 
systems plus a small demonstration system and also operation safety and education.  
 
The planning of the electric installation is made by a local company, El-teknik i 
Kungsbacka that works closely with Eksta. Bengt-Arne Johansson the managing 
director at El-teknik have the same attitude as Eksta towards the project. He has not 
experienced any problems during the project and sees no problems with the 
installation as such. “However there could be some problem with Fortum regarding 
the grid connection and the shortage of modules might delay the installation”, says 
Johansson, but he doesn’t seem to be too worried. The practical work with the 
installation is done by Elektro-Emanuel. In the middle of November the work with the 
PV installation have not started yet but they have received all components and 
documentation and Hans Thomasson, the project leader from Elektro-Emanuel says 
that he sees no problems with the installation. 
 
Eksta has chosen not to involve an architect in the PV project; they think it is 
unnecessary for this kind of installation. The architect is just seen as an extra will that 
can interfere with their plans. 
 
Eksta have avoided a lot of formalities during the project. Tirén explains that often it 
is possible to run over formal structures in order to make things happen. One example 
is that Eksta have already chosen NAPS as deliverer even though that they are 
supposed to make a public purchase process. The reason they skip this formality is 
because they believe it is only extra administrative work and there is no system for 
punishing those who doesn’t follow this rule. Another example is the building permit. 
A large PV installation on the roof of a building need to have a building permit, but 
Eksta avoided this by announcing that everything was ready and that they were going 
to build PV panels on the health centre in Fjärås. This put the housing committee in a 
situation where it was difficult for them to turn the project down. A third thing that 
seems typical for Eksta is their attitude towards the utility company, Fortum. They 
have announced Fortum that they will connect the PV system to the grid and that they 
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will produce more electricity than they consume. There is no praxis for this in Sweden 
and it had created a lot of problems and discussion when it has been debated. But 
Eksta has no doubt that it will be solved in this case, they have won a dispute with 
Fortum before and if it becomes the case they expect they will win again. Bengt-Arne 
Johansson at El-teknik is responsible for the dialogue with Fortum. He says that it has 
been a slow process. “It takes an awful time to get answers and when answers are 
given they are often incomplete”, explains Johansson. He believe that Fortum do not 
know how this should be solved either, when he calls he is often directed around to 
other people. The issue that seem to cause the trouble at the moment is how the 
measurement of the electricity should be done. The question about selling the extra 
electricity to the grid has not been solved yet either and Johansson has not even 
received an answer from Fortum about this issue, but he is counting on that it will be 
possible to solve.   
 
All these examples give a picture of Eksta’s straightforward way of working and 
Tirén believes that this attitude is necessary to make things happen in the right 
direction.  
 
A foundation that makes this way of working possible is of course also the 
commitment from local subcontractors that are alert to ideas and have the same kind 
of forward thinking and entrepreneurial spirit. The managing director at El-teknik 
says that he enjoys working with PV panels and he feels that he learn new things all 
the time, knowledge that he believes are useful for the future. 
 
 

4.4 MedicHus’ project to build three PV systems in Göteborg 
 

General information about MedicHus and the three projects 
MedicHus is an administration under the municipality of the city of Göteborg. They 
are responsible for managing special buildings and facilities for old people and for 
disabled people. Their responsibilities are to maintain the buildings both on the in- 
and outside, handle the technical installations, management of the real estates and the 
land and also energy supply. 
 
MedicHus has applied for and been granted investment support for three PV projects. 
MedicHus is working with energy saving measures on their properties and the PV 
installations are part of this. All three installations are made on already existing 
buildings. The buildings are homes for elderly people. Two of the installations are 
made on the roofs; these are fairly big, one of 40 kW and one of 28 kW.  

 
Figure 6. Outline of the 28 kW installation at Solängen. Source: Lena Åvik, MedicHus 
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Figure 7. Outline of the 40 kW installation at Åkerhus. Source: Lena Åvik, MedicHus 

 
The third installation is made on the 
façade and integrated in the balconies. 
The third installation is much smaller, 
just 6 kW and has a higher price per 
kW. But the idea with this installation 
is that it will be very visible to people.  
 
The two installations on the roofs will 
not be as easy to see, but to put 
attention to their existence displays 
showing the electricity production will 
be installed on the building. The 
systems are connected to the electricity 
grid but all the generated electricity 
can be used within the buildings.  

Figure 8. The installation at Bjurslätt, illustrating PV 
panels in one of the balconies. The complete installation 
includes PV panels in all three balconies plus a 2.4 kW 
installation on the facade to the right. Source: Lena Åvik, 
MedicHus 

 

Driving forces for the initiative 
The municipality of Göteborg city has a number of guidelines for the environmental 
work in their companies. A part of these guidelines says that the companies should 
work with becoming more energy efficient and start substituting fossil fuels. 
MedicHus is currently working with measures in these areas and they have applied for 
other projects than PV installations from the market deployment initiative as well, e.g. 
installation of geothermal heat pumps. MedicHus have the ambition to be a leading 
company in their business and be a forerunner when it comes to utilizing and help the 
development of new technologies. Lena Åvik is the environmental coordinator at 
MedicHus and thereby responsible for their environmental work. It was during the 
autumn 2004 when she heard about the market deployment initiative that was going to 
be introduced 2005 that she came up with the idea of installing PV panels. Hence the 
reason that MedicHus decided to initiate a project to install PV panels was a 
combination of the guidelines from the municipality about energy efficiency and 
substituting fossil fuels and the own goals and work within MedicHus in combination 
with a dedicated environmental coordinator that came up with the idea.  
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Knowledge acquisition and diffusion 
The impression of the MedicHus project is that is has been nice and smooth so far 
without any real problems. Lena Åvik says that she collected information about PV 
panels from different websites, e.g. www.solcell.nu and www.pvnord.org and also 
information material from the Swedish Energy Agency. During the autumn 2004 she 
came into contact with Dan Engström at NCC, he was involved in the PV-Nord 
project which was a project with a number of different PV demonstration installation 
in the Nordic countries (and the Netherlands). He was also involved in the work with 
the solcell.nu website. He gave some good tips for example that it was possible to 
receive money from the SolEl program, but the last application date for those money 
had passed so MedicHus had to wait for the market deployment initiative to come into 
force.  
 
In the beginning of the project a number of different possible objects were chosen by 
MedicHus. These buildings were not particularly chosen for their suitability for PV 
installation but because they were in need of energy improvements, e.g. the objects 
chosen are using direct electricity for heating. To come up with good solutions for PV 
installations Leif Selhagen at NAPS systems AB was contacted. Selhagen says that 
since he represents a company that delivers and install the PV systems he do not want 
to be involved in the work with the preliminary investigation. But he agreed to pay a 
visit to MedicHus and look at the different suggested objects. He explained which 
objects that were good and which that not were so good. With this help three objects 
were chosen. After that MedicHus had help of Mats Andersson at Energibanken AB 
who made a preliminary report of the three projects. 
 

Barriers and economic aspects 
When the market deployment initiative came into force the application could be 
completed and sent to the County administration. Today the county administration has 
granted money to the projects and the next step is to carry through the public purchase 
process. MedicHus do not want to rush things; they take it slow since these processes 
are new to them. They want to be sure that they make everything right and send out 
the right documents for the public purchase process etc. The projects have not 
received building permit yet and they want to be sure to get it before the public 
purchase process is started. But Åvik is confident and she sees no future obstacles for 
the project. Her next step is to contact the building committee to discuss the building 
permit and she does not think it will be any problems to receive it. She has been in 
contact with Stadsfastigheter in Malmö to learn from their experiences about applying 
for building permit and performing the public purchase process.  
 
The general impression from Åvik is that she describes the work with the PV project 
as smooth and trouble-free. She says that it has been easy to make contacts with actors 
in the PV industry and everyone has been really friendly and helpful. She describes 
the PV industry in Sweden as quite small and everybody knows each other more or 
less and they are all eager to do their best to help the PV market to grow. The 
environmental coordinator is also very clear with stressing the importance of support 
from the managing director of MedicHus and from the municipal committee that 
controls the activities and budget of MedicHus. She says that her boss has visions and 
that he is positive to the project and supports it fully. And the committee is also 
enthusiastic about the project and thinks that it is a good idea.  

http://www.solcell.nu/
http://www.pvnord.org/
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Without economic support the project would be unfeasible. But with 70 % covered it 
is still a costly project but as is clear from the reactions from the company director 
and the committee these costs are acceptable. There are of course other values besides 
saving energy that are of importance. As described above it is in line with the goals of 
MedicHus to be a forward thinking company that contributes to the development of 
new technologies and it is also in line with the guidelines from the city of Göteborg. 
Then of course it will also generate a lot of publicity and it will be good marketing for 
MedicHus. It will also increase the knowledge among the caretakers since they are the 
ones responsible for running the systems they have to learn about the technology. 
Beside this information the environmental coordinator will also inform and educate 
the personnel at MedicHus about the systems. The projects can also be used to inform 
others about the PV technology. It would for example be interesting for the 
municipality of Göteborg to learn more about the project and maybe use the 
knowledge for future projects within the city. As a first step of this the environmental 
coordinator will teach the committee about the project. 
 
 

4.5 Ekosol and the ‘Ekosol Inside’ concept 
 

General information and background to the project 
Ekosol is a new company that was founded January 2005. Ekosol is located in 
Strängnäs and run by two persons, Kjell Bylund and Richard Nilsson. They have 
worked closely with housing-, surveying- and exploitation issues for a long time. 
They have a great experience from the detached housing business. Together they 
came up with a concept of a detached house without heating costs, it is called ‘Ekosol 
Inside’. The basic idea of the concept is a detached house where the heat is produced 
by a heat pump. On the roof the house has a 6 kW PV panel that should generate 
enough electricity to cover the need for the heat pump. The PV panel is connected to 
the grid and all electricity is sold. This means that there is no need for a battery. 
Ekosol have the ambition that this concept will be widespread among detached houses 
in the near future. They aim at 1000 roofs with 6 kW systems in 2010. To start with, 
they initiated a project at a site outside Strängnäs with 10 new housing lots. The 
project is still in the planning phase. The building and installation phase is supposed 
to start in spring 2006. 
 
Bylund presented the Ekosol project for the Swedish Energy Agency in October 2004. 
They liked the idea and decided to support the project. The Swedish Energy Agency 
saw it as a good project to demonstrate building integrated PV panels on detached 
houses and it will also shed light on the issue of connecting small PV systems to the 
grid and selling the electricity.  
 
To find partners for the project Ekosol turned to Sharp and IVT. Sharp is world 
leading in PV modules and IVT is one of the major European heat pump companies. 
Sharp and IVT had worked together before and they both became interested in the 
new project in partnership with Ekosol. Housing companies in Sweden will sell the 
houses and in this first project it is Eksjöhus. Bravida, a big actor on the Nordic 
market for electric installations, will make the installations.  
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Ekosol have had help from Jonas Hedström at Energibanken AB to perform a 
preliminary report. He will also supervise the first installations to make sure that 
everything is done correctly. The grid connection has been of major concern during 
the project so far; this will be discussed further in the chapter about the barriers in the 
project. It is Vattenfall that owns the grid in Strängnäs and they are charging a fee for 
measuring the produced electricity that is quite high. Ekosol have solved this 
temporarily by paying this fee themselves so the house buyers don’t have to do that. 
The house buyers own the PV systems and then Ekosol rents the systems of them. 
Falkenberg Energi will then buy the electricity from Ekosol. To create more 
incentives for the house buyers, Ekosol have managed to sign an agreement with 
Föreningssparbanken, which says that the bank gives the owner of the house with the 
PV systems an environmental-discount that corresponds to the cost of interest for the 
PV system. 
 

 
Figure 9. Photomontage of one of Eksjöhus’ detached houses with the Ekosol PV system on the roof. 
Source: CCJ kommunikation 

 

Driving forces in the project 
The starting point for the project was that Bylund and Nilsson realised that something 
had to be done to involve PV systems into the Swedish energy system. Bylund 
believes that the PV technology is the renewable energy technology that has the 
greatest future potential. They realised that the detached housing business could play 
an important role for the diffusion of the PV technology; this thought was encouraged 
by the progress of the PV technology in other countries, e.g. Germany and Japan. 
Ekosol began with a scan of the Swedish market to find out if it was ready for their 
product. They found the answer to this question to be yes. Ekosol feels that the 
interest for their concept is large. Since the introduction of Ekosol’s web site in 
October 2005 they have been in contact with five new housing contractors to discuss 
possible future projects. 
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Ekosol has gained attention in media both through daily press and different web sites. 
The reactions from the media have been positive; the project also goes well with the 
political ambitions of a transition to renewable energy sources. These have been 
important driving forces for the continuation of the project, especially since the 
project has met some tough resistance. The support from the organisations and the 
other companies that are involved in the project and believe in the idea have also 
contributed to strengthen the confidence in the project. 
 

Barriers in the project 
In the end of October 2005, Ekosol presented their concept to the public. But the road 
has not been free from resistance and the solution is only a temporary solution as 
described in the background. The big problems are the rules and regulations that 
controls small-scale electricity production.20 “They are not adapted to the micro-scale 
decentralised electricity production from PV systems on detached houses”, says 
Bylund. “If I had known how much trouble this would create before we started the 
project, it is doubtful if we had done it”, he explains. 
 
A big legal issue is the fee for the measurement of the produced electricity that the 
grid owner is entitled to gather. Ekosol has not made it easy by choosing a location 
for the first project where Vattenfall is the grid owner. Bylund experience that 
Vattenfall shows no interested in supporting the development of electricity commerce 
from micro-scale PV systems and they has the law on its side to set the fee to 3600 
SEK annually, which becomes a very large amount for such a small system (6 kW).  
Vattenfall has decided to keep the fee at this level and have not been wiling to 
cooperate with Ekosol. Bylund tells that when he called them he was just directed to 
someone else for three months until he finally got a written decline. But not all grid 
owners have the same attitude, explains Bylund. Until the rules and regulations have 
been changed to fit small PV systems as well, they will choose locations where the 
grid owner are willing to cooperate and sees environmental values in promoting the 
PV technology.  
 
Ekosol is working for a change in the regulations. But it is a complicated and time 
consuming matter and they have involved legal experts to help with this case. They 
expect that this issue will be solved with new rules and regulations within two or three 
years. 
 

Economic aspects 
The economic issue is of course the main concern, as it is for all grid connected PV 
installations in Sweden today. This project is not entitled to receive funds from the 
investment support scheme, but it has received funds from the Swedish Energy 
Agency instead. This support was crucial for the continuation of the project. Basically 
most of the issues in the project have been about money. The focus has been to create 
a product that the house buyers are willing to purchase. They hope that the regulations 
will be adopted to fit these kinds of PV systems in the future and the other thing they 
desire is a support scheme that is directed to private house buyers. With a support 
scheme that is long-term, adjusted regulations and decreased price of modules in the 
                                                 
20 Systems up to 1500 kW 
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future, Bylund believes that the market will become very big. The diffusion will 
probably start in the more expensive areas where the relative price of the PV system 
compared to the total house cost becomes smaller. 
Ekosol have chosen to work with market leading partners, they see this as a way of 
ensuring access to good products and services to a good price. 
 
Today Ekosol earns their money from the exploitation business. Ekosol is founded on 
three legs, exploitation, energy systems and electricity commerce. The electricity 
trade will start in 2006 as soon as the first PV systems are installed. 
 

Networks and knowledge acquisition 
This is a project with many involved actors and many new actors, which means that 
there is a good opportunity for knowledge diffusion. It also means that there is a need 
for education. Bylund is convinced that this will not cause any problems; all actors are 
enthusiastic and willing to learn, he says. 
 
Martin Gustafsson from Bravida will be responsible for the installations and he sees 
no major obstacles for the installation. It is a new technology for him; his prior 
experiences only cover micro systems for boats. The main difference with this bigger 
system is the converters, he explains. The suppliers of the different system 
components will provide him with the information he needs for the installation. Jonas 
Hedström from Energibanken AB will be supervising the project and he will also 
provide the necessary education about the PV technology. 
 
Bylund says that the thing he knows least about is the legal matters and the 
regulations. To get help with this they have had a dialogue with legal experts.  
The PV panels are installed on top of the ordinary roof in order to make it easier for 
the roof workers. Bylund hopes that they can start cooperation with roof producers in 
the future and create roofs where the PV panels replace ordinary roof tiles.  
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Chapter 5 Analysis 
 
 
All the different projects have revealed interesting aspects. There are many 
similarities but also many differences between the cases. The analysis is performed 
with an innovation systems perspective as described in the methodology chapter. Each 
project will not be analysed one at the time. The analysis will try to describe the most 
important effects of the market deployment initiative and the mechanisms that results 
from those. This picture of the resulting effects is founded on the experiences from 
the five studied projects and examples from the projects will be used to describe the 
mechanisms. 
 
This analysis will first look at the direct effects of the market deployment initiative 
and how it has influenced the structural components of the Swedish PV innovation 
system. This will be followed by an analysis of how these changes in the structural 
components have effects on the different functions in the innovation system.21 These 
effects can in turn influence other functions and positive feed-back loops can appear. 
It is this dynamic in the innovation system that is crucial for its development. It is also 
interesting to identify barriers that block the development. 
 
 

5.1 Direct effects of the market deployment initiative 
 
Basically the introduction of a market support means that the institutional framework 
of the innovation system is changed. There are two major direct effects on the 
institutional framework. First of all the support in itself is a change, which make it 
possible to seek economic support for investments. Secondly, the fact that the 
government launch a market support programme show that they want to support the 
technology and believe in its future potential.  
 
The economic support has increased the market formation, especially for grid 
connected PV systems on buildings but also for the total PV market in Sweden. 
Together with the increased belief in the PV technology, the economic support has 
also made the PV market more interesting for new actors and thereby influenced the 
direction of search. The support and belief of course also brings legitimacy to the PV 
technology.  
 
There is also a third direct effect of the market deployment initiative. It is not a 
primary objective; it comes more like a natural side effect. This effect is the 
information campaigns and seminars arranged to spread the information about the 
investment support scheme and the PV technology. 
 
 
 

                                                 
21 The concept of functions and functionality of an innovation system is defined in the methodology 
chapter. 
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To sum up, this means that the market deployment initiative has direct influence on 
four of the functions in the innovation system. This is illustrated in the picture below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10.  The direct effects of the market support and the functions it influences. 

 
The dynamics of any innovation system is often very complex in reality. Many effects 
influence several functions and these functions in turn influence other functions. To 
give a complete description of the mechanisms in a SIS is complicated and easily 
becomes confusing. The idea behind this analysis is to identify the most important 
mechanisms and to create a picture that is easy to understand. The analysis will 
continue with a description of the effects on the four functions that are directly 
influenced by the market deployment initiative. 
 

Market formation 
To stimulate the market formation of PV systems in Sweden seems to be the main 
idea with the market deployment initiative. The expectation is that this will lead to 
development of the Swedish PV industry and further facilitate the market diffusion of 
PV systems. The market deployment initiative has had a clear effect on the market 
formation. So far almost 30 MSEK have been approved by the county administrations 
for 18 PV installations. These installations correspond to roughly 750 kW of installed 
effect. Previously grid-connected systems have grown with a few projects a year to a 
cumulative installed capacity of 194 kW in 2004.  
 
The new projects from the market support will clearly be a major increase for the 
market of grid-connected PV systems. It will also boost the total PV market in 
Sweden. The annual growth has been about 250 kW since the beginning of the 90s 
and this is mostly due to the off-grid market. The annual growth due to the investment 
support scheme can be estimated at almost 1 MW. The PV technology is a fairly 
unknown technology to most people in Sweden and the uncertainty is large. Despite 
this, 25 % of the money for PV installation in the investment support scheme has been 
used after six months. County administrations, the Swedish Energy Agency as well as 
PV experts in Sweden all believe that all of the money will be used. 
 
The analysis of the buyers’ reactions offers both a number of similarities but also a 
number of differences. Common for all projects is that there is some form of 
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environmental commitment behind the idea, but this commitment can differ a bit and 
be more or less pronounced. In the Eksta project this commitment becomes very clear. 
To be environmentally friendly and energy efficient is an important cornerstone for 
the company. They have worked like this for many years and see a vital purpose in 
showing alternatives and demonstrate that it is possible and it works. Further, they 
have great experience with solar heat collectors and renewable heat sources, but they 
have also searched for renewable solutions on the electricity side. So when they heard 
about the investment support scheme it was natural that they became interested. At 
Eksta they are not afraid of making quick decisions, they want to make things happen 
and since they are a rather small company it is possible to make fast decisions. They 
were also very eager about making sure not to miss this opportunity to receive support 
for a PV installation so they reacted very fast and were one of the first to send in the 
application to county administrations. 
  
The process in the MedicHus project is similar, but more cautious. The basic driving 
force in both cases has been an environmentally devoted person. In the MedicHus 
case it is the environmental coordinator and not the VD as in Eksta, so she had to 
convince her boss that it was a good idea. One important reason to why she managed 
to do this is that MedicHus have high ambitions about being a progressive company 
and they are currently working with energy efficiency improvements on their 
properties. 
  
The pattern in Stadsfastigheter’s projects in Malmö is similar; the vision of one 
dedicated person was the starting point. In this case, it is also very clear how 
successful projects in other cities in Europe have been a strong source of inspiration. 
And similar to Göteborg and the MedicHus project, Malmö have ambitions of 
becoming a good example of a sustainable city. The first project was part of a larger 
project for a sustainable neighbourhood where energy issues were prioritised. This 
project started prior to the investment support scheme but it got funds from another 
support system (KLIMP). The investment support scheme was a reason that 
Stadsfastigheter started the new projects so soon after the first project. 
 
The opportunity to create attention and gain good publicity is an important thought 
behind all projects. Many of the involved actors say that being progressive and to be 
part of the development of future technologies is a central motive behind the projects. 
For the Ullevi project this was the reason that the whole discussion about the project 
started. They wanted to do something to put attention to their environmental work 
during a big event. Many suggestions were discussed from the beginning and a PV 
installation was one of these. A main cause that it was chosen was that the 
environmental coordinator at Got Event had prior contacts with a person at that time 
working as a PV consultant. After the consultant was informed about the project and 
until his work was finished, he has to a large extent been the driving force behind the 
project. 
 
Beside the environmental factor there is also another major driving force and that is 
the belief in the growth potential of the PV industry. The rapid growth in other 
countries has been a major inspiration source and it has shown that beside the 
environmental benefits there is also money to make. For the buyers of the studied 
projects that got the investment support, making money was not an argument for any 
of them. But the belief in the future potential has been an argument to learn more 
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about the technology and be prepared when the breakthrough comes. To be early with 
a future technology also shows that the company is forward thinking and have 
prospects. Ekosol on the other hand have created a concept, which they of course 
expect to be able to sell and make money of. 
 

Influence on direction of search 
As described in the analytical framework, the influence on direction of search is a 
measurement of the innovation systems ability to attract new actors. This function is 
affected in two ways. One way is that actors see that there is an opportunity to make 
money. The other is that the introduction of a market support sends signals that the 
government support and believe in the technology. It is of course hard to tell if the 
support scheme is the sole reason for an actor establishing itself right now in Sweden. 
But the fact is that there are a number of new companies that have established 
themselves on the Swedish market lately. And the feeling from the interviews is that 
there is a positive attitude in the PV sector and a belief in the future potentials of PV 
power and a hope that this market support is the beginning of a market diffusion 
similar to the one seen in Germany for example. 
 
The new companies that have established themselves on the Swedish PV market 
mainly falls under the categories PV consultants and PV retailers. Formerly 
Energibanken AB was the only consultant firm and NAPS the only retailer working 
exclusively with PV. All other firms in those two categories have also other activities 
in order to sustain. Many of the new companies also have other activities and they 
have just opened up for another market where they see a growth potential. But there 
are also new companies working exclusively with PV. 
 
From a market perspective it is healthy with many competing companies. Competition 
helps pressing prices and encourages experimentation with better and new products. 
Leif Selhagen at NAPS says that they are responsible for about 80 % of the grid-
connected systems that are built in Sweden so far. But they do not have capacity to 
take care of 80 % of the new projects induced by the market support and other 
companies have noticed this market space. Martin Nilsson at Stadsfastigheter expects 
that they will get offers from about five different companies for their first two 
projects. This number is confirmed by Mats Andersson at Energibanken who says that 
it will be about five companies competing, when a deal about a project is going to be 
made. 
 
Switchpower is one of the newcomers, although they started before the support 
scheme. But they have been very active in the information campaign; they have 
helped with preliminary reports and are now establishing themselves as a wholesaler 
of PV systems. The support scheme might not have been the reason that Switchpower 
started but it has been a strong contribution to their belief that the time has come for a 
market diffusion of PV systems in Sweden. For Switchpower, market formation is the 
goal. This was the reason that they took the initiative to start the Scandinavian PV 
Industry Association. There is already a Swedish solar energy association, SEAS. But 
this organisation is dominated by solar heating actors and there has been little focus 
on lobbying and market formation says Andrew Machirant, secretary and member of 
the board of SPIA. SPIA consists of seven companies from the Scandinavian 
countries, not all countries are represented but the number of companies is expected to 
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increase. The goal for SPIA is to facilitate the market diffusion of PV systems in 
Scandinavia. SPIA was officially launched in October 2005 and since it is so new 
their precise working method is still under development. 
  
Sharp is also one of the members of SPIA. Sharp is one of the largest global actors in 
the PV industry and are world leading in PV modules. This means that they have the 
potential to be a powerful advocate for the Swedish PV market. Sharp has a large 
variety of different products and has of course been established in Sweden for a while. 
But in the beginning of 2005 they decided that they were going to introduce their PV 
products in Sweden as well. Josephine Granell who became responsible for their PV 
section in Sweden says that earlier they thought that PV panels was of no concern in 
Sweden, but the growing markets in nearby countries and the introduction of the 
market deployment initiative changed this. 
  
Sharp has cooperation with another newly established PV company in Sweden, as the 
chapter about the Ekosol project explains. Ekosol is working with detached houses 
and have created a concept of a house without heating costs involving a PV system. 
This means that their project is not covered by the market deployment initiative. So it 
has not been a direct reason for Ekosol’s establishment. But the support scheme has 
contributed to a positive picture of the growth potential in Sweden and it has 
increased the hope for a future support scheme that will include detached houses as 
well. 
 

Legitimation 
As described in the analytical framework emerging technologies are often clouded in 
uncertainties. The PV technology in Sweden is no exception, there are many signals 
that the uncertainty is large. There is uncertainty about how the technology works; a 
common misunderstanding is to mix up PV panels with solar heat collectors. There is 
uncertainty about the suitability of PV power in Sweden and how the technology can 
be used and integrated in the built environment. The biggest barrier for market 
diffusion is the uncertainty about the costs and profitability of PV systems. There is 
also uncertainty and flaws in standards and regulations, which further block the 
diffusion. All these obstacles for market formation will be described in the chapter 
about blocking mechanisms. 
 
As already described, the introduction of the market deployment initiative sends 
signals of support and belief. The government shows that they want Sweden to take 
part in the market diffusion of PV systems. This will decrease the uncertainty and 
bring legitimacy to the PV technology. However, it should be noticed that there is a 
general positive attitude towards PV power. There might be uncertainties about the 
technology but most Swedes generally perceive renewable energy sources as 
something good. Solar energy is recognised as a something very clean and a 
sustainable energy source for the future. This means that there already is legitimacy 
for the environmental benefits of PV power. But there is uncertainty about how big 
role PV power can have for the Swedish power supply. Centralised generation in big 
power plats is dominating and there is scepticism about the ability for small 
decentralised power plant to replace these. This debate turned out to be critical for the 
lack of legitimacy of wind power during the 80s and 90s in Sweden (Jacobsson and 
Bergek 2004). 
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Knowledge diffusion and development 
Another target with the market deployment initiative is to induce knowledge diffusion 
and development among new actors in order to create a competent and broader actor 
basis. The idea is probably that this should be accomplished by the effects that the 
market formation has on the knowledge development and diffusion in the sense that 
new projects involve new actors and new problems are identified etc. This will be 
described in the chapter about the effects of new projects. But the market deployment 
initiative also has a direct influence on the knowledge diffusion in the form of the 
information campaigns that was initiated to inform about the support scheme. 
Naturally, when a new support scheme is introduced, information has to be provided 
to the relevant actors. The details of the support scheme has to be explained and 
especially as in this case when it is a new and rather unknown technology the 
knowledge level of the technology need to be raised. 
 
The Swedish Energy Agency has been responsible for making sure that good 
information is available to the relevant actors. They have created a box containing 
various information materials that have been sent to relevant actors. They have also 
held a number of lectures and arranged seminars around the country. They have 
directed their information towards the county administration, energy advisors, city 
planners and owners of public buildings. Maria Hall from the Swedish Energy 
Agency explains that there is an urgent need for education and that it is often 
necessary to start from a very low level. The energy advisors needed information 
since they are acting as the Energy Agency’s representatives in the municipalities. 
The city planners are the ones approving building permits and they need to have some 
knowledge about the technology. The owners of public buildings are of course 
targeted since they are the potential buyers. And the county administration needed 
information since they are the ones granting the applications. The county 
administrations have in turn themselves held seminars to inform about the investment 
support scheme and how to apply for it. Flemming Åkesson at the county 
administration in Västra Götaland says that when the support scheme started they 
decided to arrange a number of seminars. The first was directed to the energy 
advisors. After that, they arranged three more seminars for relevant property owners; 
in total 2500 property owners were invited. The Swedish Energy Agency has together 
with the largest property owners in Sweden created two groups, BeLok for public 
buildings and BeBo for residential buildings. The purpose of the groups is to promote 
the development of energy efficient and environmental buildings. These groups have 
also been a way to inform about the investment support scheme. It was for example 
through BeBo that Eksta first heard about the support scheme. The regular seminars 
arranged by SolEl has been another way to inform about it and on top of this, 
seminars directed to relevant property owners have been arranged e.g. by 
Switchpower with the support from SolEl. 
  
To provide good information about the PV technology at seminars and lectures 
different actors from the Swedish PV industry have been invited. Actors with long 
experience and great knowledge about the PV sector such as Energibanken have 
played a crucial role for this education. The seminars have also been used as an 
opportunity to inspire and help the start up of new projects by presenting experiences 
from other projects. 
 
 



 

5.2 The mechanisms resulting from the direct effects 
 
So far the analysis has given a picture of how the market deployment initiative has 
affected the functions of the Swedish PV innovation system. The analysis now 
continues to describe the dynamics of the system by illustrate how the direct effects 
have started a number of mechanisms that in turn have influence on other functions. 
 

The effects of the new projects 
This chapter will describe the mechanisms resulting from the influence on the market 
formation. As concluded earlier, the result is that a number of new PV projects have 
started. The PV technology is still in the formative phase in Sweden and this means 
that the new projects will have the character of demonstration projects. The role of 
demonstration projects for the development of new technologies have been studied 
before, e.g. (Jönsson 2003) and (Karlström and Sandén 2004) and it has been 
concluded that the demonstration project plays an important role in the formative 
phase. The figure below shows a picture of the mechanisms resulting from the new 
projects and how they influence the functionality of the system. 
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effects to be seen. But the size of the market support is 100 MSEK, which will 
correspond to about 2-3 MW of installed power. This is peanuts compared to for 
example the German market and this means that none of these effects can be expected 
to occur within the PV production industry. 
 
Many of the Swedish companies working in the PV industry are small companies 
with only a few employees. For them this extra money will of course be very 
welcome. It can enable them to make investments and maybe even recruite new 
employees. There are a number of companies acting in the Swedish PV market that 
are based in foreign countries. If one of the objectives with the investment support 
was to stimulate the PV industry in Sweden it is important to see to what extent these 
resources stay in Sweden. There is a risk that foreign companies use the money 
earned from the Swedish investment support to make investments in another country.  
But the risk for this seems to be small or the effects are not percieved as a big problem 
and it is not something that is mentioned by the Swedish actors. 
 
Naturally when new projects are built and new actors are involved new types of 
problems emerge. When new problems emerge they are debated and hopefully solved. 
This is good for the communication process and shows how capable the actors are on 
cooperating and come up with mutual solutions. To identify and discuss problems is a 
central part of the knowledge development of the new technology. This will also 
create incentives to come up with new ideas and experiment with solutions. To be 
able to solve problems shows strenght and can be important for the legitimation of the 
technology. But to identify and discuss problems is not necessarily good for the 
legitimation. To spread information about a problem means more publicity and there 
is a risk that it has a bad influence on the public opinion. Especially if it takes time to 
solve the problem. To not be capable of solving problems can be fatal for the 
reputation of the new technology. 
 
During this study some main barriers have become apparent. The first obvious thing is 
that the regulatory framework is not adapted to the PV technology. This becomes 
most apparent in Ekosol and Eksta’s project, but also to some extent in the Ullevi 
project where the economic issues were examined thoroughly. 
 
The biggest issue has been the formalities about the connection to the electricity grid 
and the possibility to sell electricity from the PV systems. Technically the connection 
to the grid causes no problem. The problem is the regulatory framework guiding 
small-scale electricity production; it is not adapted to small, decentralized PV 
systems. There is no standard procedure among the utility companies how to handle 
this. The Ekosol project illustrates this problem very well. The utility company that 
owns the grid charges a high fee for measuring the electricity. Ekosol questions this 
high fee and want it drastically lowered or removed. But the utility company has been 
unwilling to cooperate and the communication process has been slow and frustrating 
for Ekosol. The Eksta project in Kungsbacka also shows that it is a slow process. The 
utility company has no routines for these cases and they seem uncertain about how to 
solve it. This leads to a slow process where it is hard for the company planning the 
electric installation to get clear answers. 
     
But not all utility companies have the same hesitant attitude. Kjell Bylund at Ekosol 
explains that there are companies that agree with his opinion that the measurement fee 
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is unreasonably high. Some companies see the opportunity to promote the PV 
technology and at the same time enhance their environmental profile. Falkenberg 
Energi is a utility company that exclusively works with renewable energy sources. 
They are part of the Ekosol concept and are the ones that buy the electricity from the 
PV systems. But there are no standards for how to sell electricity from PV systems to 
the electricity grid today. Most of the grid-connected PV systems have solved this by 
not producing more electricity than is consumed by the building. To be able to sell the 
electricity from the PV systems is one way of decreasing the pay-back time. The 
authorities have started to discuss possible changes to the regulatory framework. 
Maria Hall at the Swedish Energy Agency says that and the issue is under 
investigation at the Swedish ministry for sustainable development. 
 
Another barrier has been the low knowledge level among the general public and 
therefore also among many of the new actors. The need for education among these 
new actors has been big and the PV experts and experienced actors have filled this 
need to a large extent in the projects studied in this report. The low knowledge level 
has not been a problem in the sense that it has blocked processes in the projects. It has 
been an issue of time consumption. Time has been spent to resolve issues that might 
seem evident and unnecessary to discuss. But the impression is that all new actors 
think it is exiting to work with the PV technology. They want to learn more and think 
that the information is valuable also for the future. 
  
There have been some worries that the knowledge level among builders and installers 
is a potential bottleneck for the market diffusion since there are very few companies 
that have experience in this area. And the little experience that has been gained during 
the few projects carried out so far has not been taken care of in a good way. No 
standard procedure for PV installations has been made. But the general impression 
from the studied projects is that builder and installers do not perceive this problem. 
The PV technology might be new for them but they see nothing special with it as such 
that could cause any major problems. They are confident that all the information they 
need can be obtained from the suppliers. However, it should be noticed that when the 
interviews for this report was done none of the real work with the installations had 
started yet. So this is just expectation and not founded on observations of how the 
installation work was performed. 
 
The effects of all this is that knowledge is diffused and developed in the SIS. This 
leads to that flaws in the institutional framework are identified and with help of 
advocates these are questioned. Knowledge diffusion also increases the social 
acceptance of the technology, which is a part of the institutional framework and this 
also strengthens the legitimacy. Knowledge development and diffusion also means 
that if this knowledge is maintained these knowledge investment are already paid for 
if the same actor gets involved in a new project. This is called positive external 
economies and can contribute to a lower cost of the systems. 
 
This increase in grid-connected PV systems on buildings is of course also an 
important change of direction for the Swedish PV market. The dominating application 
today is off-grid domestic systems, e.g. on boats and cabins. With this change, 
Sweden follows the global trend where building integrated PV systems to a large 
extent is responsible for the market increase and is predicted to be a promising future 
market. When more focus is put on larger grid connected PV systems this of course 
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means that the building sector becomes an important actor. One major change with 
the investment support scheme is that since it is directed towards owners of public 
buildings it has attracted a new kind of actor, the property owners. The new actors in 
the projects are predominantly from the building and installation sector. Basically 
since there are so few grid connected systems built in Sweden most of the actors in 
the projects are new actros on the PV market. But there are also a few actors with 
great experience from the swedish market e.g. NAPS and Energibanken and they have 
often played an important role in the projects. Since they have performed projects and 
installations for many years they have often acted like a supervisor in the projects to 
make sure that everything is done properly, they have often also played the role as 
educator. 
  
The architects is an actor that has the potential to be a driving force for new projects 
and without them there is a risk that certain aspects, mainly aesthetics are lost. White 
Arkitekter have realised this and have been active in the information work and they 
are also using their PV expertise for marketing purposes. Petter Sjöström from 
Switchpower appreciate that architects become more and more involved these days. 
The have a key role in the development of a market, he says. But he also explains that 
in general, architects do not see PV panels as a natural building element.  Clas Drejier 
at ABAKO confirms what Sjöström says; he thinks that generally it is only when the 
customers have special wishes that the architects think of PV panels. He believes that 
the architects’ possibilities to influence projects with ideas of PV systems are small. 
On the contrary, Marja Lundgren at White Arkitekter experiences that they do have 
influence, especially if they are involved at an early stage of the project. 
 
The architecural aspects play an important role for the discussion with the city 
planners. This is shown by Stadsfastigheter’s experiences in Malmö. One of the 
biggest learnings from the PV-Nord project was the importance of good 
architecture.22 Dan Enström that was coordinator for the PV-Nord project says that 
PV panels often fits well with modern architecture but to fit them into a more classic 
city environment is a challange. This study also gives another view of the role of the 
architect. Clas Dreijer that was invloved in the Ullevi project felt that his role was 
small and simple and that he could complete his task without any special education. 
Eksta’s project in Fjärås even gives a picture where the architect is seen as 
unecessary.  
 
Involving new actors in the sector is crucial for the functionality of the innovation 
system, since it influences a lot of the functions and can create positive externalities 
and “free utilities”. When new actors get involved this means that the knowledge 
about the technology is spread. The new actor also brings new viewpoints and their 
specific knowledge which can speed up the knowledge development in the area. For 
the development of building integrated PV panels it is crucial to involve the building 
sector with their special competence related to buildings. 
 
It is also possible that new actors can have influence on the direction of search due to 
the copy cat effect. If one company come up with an idea and enters the PV market 
other companies might follow. New actors means more advocats for the technology. 

                                                 
22 PV-Nord was a PV demonstration project in the Nordic countries plus the Netherlands. More 
information can be found at www.pvnord.org 
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With new actors the chance of producing strong networks increases and this is very 
important for the legitimation process. New actors might also have the opportunity to 
make use of “free utilities”. This means that as a new actor on an emerging market 
there is a possibility to utilise experience and information from other actors. 
 
When new projects are built this means that the PV technology gets more exposed to 
the public. The new projects have already caused some media attention and is likely 
to do so in the future as well. By being visible to the public these new projects 
contribute to demonstrating the technology for the public and make it a more natural 
part of the built environment. This will lower the uncertainty and thereby increase the 
legitimacy. Even with the investment support it is difficult to motivate the PV projects 
purely on economic grounds, this means that the buyers of the new systems will 
utilise the other values that a PV system can bring, publicity, education etc. This is 
important since these other values have a positive effect on the knowledge diffusion 
and the legitimation process. It can also have the effect that other actors are inspired 
to start their own projects. This can be a valueble feedback-loop as shown by the case 
of how Malmö Stadsfastigheter has been influenced by the German city of Freiburg. 
 
The increased legitimation in form of attention for new projects and from changes in 
the institutional framework can both influence the market formation. The 
demonstration of new projects can contribute in the sense that they give inspiration to 
others and can be an important factor for the driving force behind new projects. 
Changes in the institutional framework play a key role for the market formation. For 
the diffusion process it is central to remove the barriers in the institutional framework. 
 

The resulting effects of new actors  
Involving new actors is crucial for the development of the SIS, since it has many 
positive influences on the functionality. This topic has already been covered to some 
extent in the previous section about the effects of the new projects. Many of the new 
actors in the new PV projects are not involved mainly because they want to work with 
PV projects but more because they are regular partners to the company that took the 
initiative. One example among many others from this study is El-teknik in 
Kungsbacka that got involved since they are the company that Eksta usually hires for 
planning electric installations.   
 
But then there are also the new companies that are involved because of the increased 
influence on direction of search. These companies are involved because they see 
possibilities and can be especially important for the market formation, since they 
believe in the technology and will work for facilitating the market diffusion. Maria 
Hall at the Swedish Energy Agency says that some of the new companies, such as 
Switchpower and Ekosol have brought a new perspective of the PV technology. They 
have a much larger perspective with commercialisation and market diffusion as the 
goal.  
      
The new actors affect the dynamics of the innovation system in many ways. They 
bring new resources in the form of knowledge and money. When they become 
involved in the system they also gain a lot of knowledge. New actors also mean new 
advocates that bring more strength to the legitimacy. The formation of an industry 
association like SPIA creates a powerful network between central actors and it make 



 

it easier to focus on policy issues. This is of course very valuable for the legitimation 
process. A third effect that is showed by Ekosol is that new actors come up with new 
ideas and experiment with new products and the customer demand. Figure 12 
illustrates these three effects. When new actors enter the market it can influence other 
actors to gain interest for the market as well. They might even try to use a market 
concept from an established actor to enter the market. This is called the copy-cat 
effect. The figure below illustrates these effects. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 12. The resulting effects
seen in this study.  
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The issue of changes in the regulatory framework have been addressed previously in 
the analysis, but there is another institutional change that is of major concern for the 
market diffusion. This is the continuation of the market support.  
 
A natural effect of the introduction of a market support is that people start to discuss 
its pros and cons. This is part of the evaluation process of the market support. More 
actors have become involved which means that more people will have opinions and 
new viewpoints are noticed. This will give knowledge about what has worked out 
well and not so well. The discussion about what could have been done better is also 
an important input for possible future support schemes. To have a market support also 
enables a comparison with other countries that has used a PV market support. 
Differences and similarities can be compared and this can give valuable information 
of what market supports that are most effective. This process is valuable for the 
knowledge development of how market supports work and which one that fits the 
Swedish market best. 
 
One result of this knowledge development, in combination with the increased 
numbers of advocates, can be that they can influence the legitimacy in a way that 
gives foundation for a new market support. The ability to focus the advocacy power is 
crucial and networks (like SPIA) can have this ability. A new market support will lead 
to more market formation and further effects on the functionality depending on its 
design. 
 
During this study many different opinions of the market deployment initiative were 
given. It soon became evident that there seem to be some certain similarities between 
the opinions. The market deployment initiative is of course welcomed by the Swedish 
PV sector. They seem to agree that it is a good start, but they also have a lot of other 
opinions, for example about the design of the support scheme. The by far most 
common comment is that it is too short-term. And in the original proposal the time 
period was even shorter but it was changed due to the comments from a report by the 
Swedish Energy Agency (STEM 2004). All actors that have commented this 
acknowledge it as a wise decision. 
 
Many actors also express an uncertainty about the future and what will happen after 
the support scheme. The fear is that everything will go back to the way it was before, 
with a limited amount of actors that do not cover the whole value chain. The risk is 
then that the only thing the support scheme contributes to will be an increased 
uncertainty about the PV technology. All actors seem to agree that a support scheme 
for PV systems in Sweden has to be long term and predictable if it should be really 
effective. Many people mention the German feed-in tariff as a good model, which is 
natural since it has been so successful. But it is not necessary that a support scheme 
should have the form of a feed-in tariff; it is the long-term character that is important. 
By being predictable the uncertainty will be reduced and more actors will dare to 
enter the PV sector. 
 
The building sector has perceived another problem with the short time span of the 
investment support and that is that most projects will only be installations on existing 
buildings. According to Marja Lundgren at White Architects this is a problem since 
completely new projects offer a much better opportunity for good architectural 
designs and building integrated PV panels. These are two valuable aspects since they 
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can increase the value of the installation and lower the cost by replacing ordinary 
building material. 
 
There also seems to be an agreement that the level of the support scheme, 70 %, is an 
appropriate level. It gives enough incentives for new projects to start, but it is very 
hard to make the projects beneficial on purely economical grounds. This means that 
other values such as publicity and education are used to motivate the projects. It also 
decreases the risk that the PV system is forgotten about after the installation. Many 
actors also emphasize the follow up process. The follow up work that Energibanken 
do on all the Swedish grid-connected systems is very appreciated and that there is a 
requirement of a follow up in the support scheme is considered a good thing. 
 
Some actors have expressed a little worry that there might be a risk that “bad” 
systems get built. By bad meaning systems that can give the PV technology bad 
publicity due to poorly constructed systems that gives a low energy production for 
example. There are no requirements on the efficiency of the project in the support 
scheme. But the expectations are that the county administrations will make sure that 
no “bad” systems get built. However, the PV technology is new for the county 
administrations and they have no expert knowledge even though they have received 
some education from the Swedish Energy Agency. There is still plenty of support 
money left for PV installations and this can be a reason for the county administrations 
to be more willing to approve projects. Flemming Åkesson at the county 
administration in Västra Götaland says that no PV projects have been turned down 
there. However, the PV industry want to utilise this opportunity in such a good way as 
possible and the risk for “bad” projects is probably small. A support system that gives 
a production support instead of an investment support would minimise this risk, it 
would also make sure that the systems are followed up and utilised as much as 
possible after the installation. There could however be a problem with changing the 
character of the support system, e.g. to start with a production support could seem 
unfair since it would be very beneficial for those who already got the investment 
support. 
 
Another effect of a market support is that it can trigger actors to start lobbying for 
their case when they see that it is possible to get support for an activity close to their 
own. Ekosol for example are lobbying for a continuation of the support scheme that is 
directed to the private housing market. 
 

The information campaigns and the importance of forums 
A result of the information campaigns is naturally that knowledge about the PV 
technology and the investment support scheme will be spread. Knowledge diffusion 
will resolve uncertainties about the technology and the legitimacy will be 
strengthened. 
 
To inform potential buyers about the investment support scheme is often necessary to 
make sure that all the designated money is used. Especially in a case like this where 
the profitability is unclear even with the investment support. The reactions to the PV 
installation part of the whole investment support scheme for energy efficiency 
improvements have been much cooler than for the other seven measures. Thus to 
spread information about the support scheme and encourage investors is important for 
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initiation of new projects. The basic driving force for the projects has often been 
something completely different as shown by the analysis of the buyers’ reactions, but 
the investment support has been the ignition spark for all projects (except Ekosol 
which is not influenced by the support scheme). 
 
The information campaigns have also had another positive effect. Seminars that have 
been arranged to spread information to new actors have acted as a forum. To have a 
forum where the actors can meet is central for the networking process in the 
innovation system. A forum enables actors to exchange experiences and share each 
other’s knowledge.  It is also a place where problems can be discussed and 
agreements on common targets and actions can be reached. Another positive effect is 
that it gives an opportunity to demonstrate projects and new ideas and this gives 
inspiration to the other actors. 
 
This means that a forum offers a good opportunity for the development of positive 
externalities or “free utilities”. One good example of this is the knowledge sharing. 
Knowledge can be transferred for free between the actors at a forum. When problems 
are discussed and people share information it will facilitate the knowledge 
development and diffusion. Another example of a free utility is contacts. A forum 
where representatives from the whole value chain of the sector are gathered is an ideal 
place to make new contacts. A forum also gives legitimation partly because more 
knowledge resolves uncertainties but also because the actors can organize themselves 
among certain issues and articulate the need for changes in the institutional 
framework in a more powerful way. By showing successful projects at forums other 
actors can become inspired to start their own project. This shows how a forum can be 
utilized to strengthen the influence on direction of search. The following figure gives 
a simple illustration of these effects. 
 
 
 
 
 
 
 
 
 
Figure 13. The effects of having a forum for the actors 

 
Seminars are also arranged by actors that want to shed light on a certain issue. One 
example is White Arkitekter that has arranged a number of seminars about the PV 
technology in the built environment. They started with this before the investment 
support scheme. 
 
There is also a web-based forum in Sweden that has been mentioned by several actors 
in the studied projects. It is called www.solcell.nu and was created as a cooperation 
between SolEl 03-07, Energibanken AB and NCC AB. The purpose is that it is 
supposed to work as a tool for any actor involved in a PV project. Several actors in 
the studied projects have used the tool during the planning phase. 
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5.3 Blocking mechanisms in the Swedish PV innovation 
system 

 
To complete the picture of how the dynamics of the Swedish PV innovation system 
works it is necessary to cover the blocking mechanisms as well. As described in the 
analytical framework emerging technologies always encounter resistance from the 
existing dominant technologies. There are also a number of uncertainties connected to 
the new technology. 
 
The central issue that everybody mentions when talking about barriers for the market 
diffusion of PV systems in Sweden is that they cost too much. This is the main barrier 
for market formation and the experiences from the projects studied in this report all 
shows that some kind of economic support is necessary for the start of the projects. 
The cost aspect is further complicated by the difficulties to translate the “soft” values, 
e.g. marketing, education etc., into monetary values. This is illustrated by the struggle 
to convince the executive board of Got Event in the Ullevi project. This project also 
highlights another economic problem. Today many facilities are owned by another 
company then the ones that are using them. It becomes difficult for both companies to 
see incentives for improvements and this can create a conflict about the responsibility 
for improvements. This uncertainty about the profitability is connected to the general 
belief in the technology and the social acceptance and thereby it also has a negative 
effect on the influence on direction of search. 
 
There are also other factors that are a barrier for the social acceptance, e.g. that the 
solar radiation is low in a Nordic country like Sweden and that PV panels give most 
electricity during summer days while we need most electricity during the dark winter. 
All this is an obstacle for the legitimation process. Then there are also advocates that 
work against the advocates from the PV sector, e.g. advocates for other energy 
sources that want support for their technology instead. This is negative for the 
legitimacy and it can be a barrier for the introduction of future support schemes. 
Antagonizing advocates can also be companies that do not want to change the 
regulations to fit the PV technology such as some utility companies. 
 
That lack of adapted standards and regulation specific for the PV industry is another 
barrier. This has become especially apparent in those cases where a net gain of 
electricity will be delivered to the grid. This is a barrier for market formation since the 
costs would be lower with standards and adapted regulations. It can also be a barrier 
for new actors to enter since they do not want to start their work with fighting 
regulations and this influences the direction of search. 
 
The complete value chain of actors in the Swedish PV sector is not yet populated. The 
number of companies that are experienced and possess a lot of knowledge is quite 
small. This can make it more difficult for new actors to enter the market and therefore 
be a barrier for the influence on direction of search. With a complete value chain there 
is always a supplier of a required service. To have few actors that play multiple roles 
in the value chain is also a potential bottleneck, there is a risk that they will not have 
time for all projects. A complete value chain with several actors competing over the 
same projects also gives incentives to lower the costs. Hence low competition can 
lead to unnecessarily high costs. 
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Barriers of all kinds contribute to the uncertainty and this means that all barriers 
described above also have an effect on the legitimacy. 
 
The figure below gives a summary of the most dominant blocking mechanisms that 
were found in this study.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14. The blocking mechanisms for the Swedish PV innovation
functionality of the system. 
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5.4 Positive feed-back loops 
 
This chapter will be a summary of the analysis to tie together the complicated 
mechanisms and to give the picture of the dynamics of the innovation system. 
 
To give an easy understandable picture of the dynamics is difficult since the 
mechanisms are complicated and connected to each other. Therefore this is done by 
illustrating two examples of feed-back loops that highlights the most important 
mechanisms. Both examples will start from the market formation function since that 
is the main purpose of the market deployment initiative.  
 
The first example describes the self-reinforcing mechanisms connected to the market 
and supply chain. A figure that illustrates these mechanisms can be seen on the next 
page. The mechanisms start with the entry of new actors. New actors that take the first 
step and experiment with new markets are central for these mechanisms. Their 
motives for entering the PV business could either be driven by the increased influence 
on direction of search or by their involvement in some of the new projects. The new 
actors bring resources in terms of money and knowledge, their involvement also 
ensures that the knowledge is diffused and developed further. There are two ways in 
which this can result in positive feed-back loops, one internal feed-back loop and one 
external. 
 
The internal loop illustrates how new actors with their resources and their new 
knowledge can identify possibilities for new needs. By developing new products for 
these needs they can create new markets. Ekosol is a good example of entrepreneurial 
experimentation. 
 
The external loop illustrates how positive externalities make it easier for new actors 
and new projects. There are three mechanisms that describe these positive 
externalities. 
 

• First there is a direct feed-back loop connected to the entry of new actors. 
That loop shows how the first actors pave the way for new actors by showing 
that it is possible. The entrance of new firms on the market sends signals to 
other actors that the market is interesting and when the other actors see that the 
initial problems can be solved and the uncertainties decrease they too might 
decide to establish themselves on the market. This mechanism when the first 
actors can make the market visible for new actors is a positive externality. 

• Secondly knowledge spillover is another external process; it is a result of that 
knowledge is a free utility that can be transferred to new actors. On a new 
market where the need for knowledge diffusion is large there is a good 
potential for knowledge spillover from the experts to those who need more 
knowledge. Knowledge can be transferred for free between actors at forums 
and through new projects etc. The information campaigns and forums are 
important for this process since they offer an opportunity for this knowledge 
transfer. 
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• The third process represents the increased number of actors along the value 
chain. This knowledge build up can have an important role for the market 
formation. If the new actors make use of their gained knowledge resources in a 
good way and make sure that it is not forgotten, then this knowledge build up 
can lead to competent actors along the whole value chain. To have competent 
actors along the whole value chain makes it much easier to carry out new 
projects and it also becomes cheaper since the need for education is reduced.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 15. Positive feed-back loop in the supply and market chain 

 
The entry of new actors is central in the first example. To attract new actors is 
essential for the development of the SIS since it has effects on many of the functions. 
The entry of new actors and how that can inspire even more actors to enter the market 
is a key mechanism also in the second example 
 
The second example illustrates how legitimacy can induce changes in the institutional 
framework to stimulate the market formation. This picture will also highlight the 
powerful connection between legitimacy and new actors. There is a clear connection 
between how increased legitimacy gives influence on direction of search, which in 
turn attract new actors that gives more legitimacy. In this case it is showed by how the 
market support gives increased belief in the PV technology, how this attract new 
companies that start questioning the institutional framework and even form an 
advocacy group to focus their efforts. Knowledge development plays a role in this 
feed-back loop as well. In this case knowledge means understanding of problems and 
barriers. Sometimes it is a simple question of becoming aware of barriers to remove 
them, but other times it is first necessary to increase the legitimacy to overcome the 
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resistance from other stakeholders. So the increased legitimacy can be used to remove 
barriers for the market formation but there is also another way that can be very 
important for the market formation. Increased legitimation means that there will be a 
stronger voice promoting a new market support and if the discussion about a market 
support starts there will also be stronger voices that can influence the effectiveness of 
the new market support. The following figure illustrates the interaction between the 
functions that describes the feed-back loop connected to institutional change. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 16. The self-reinforcing mechanisms connected to institutional change including the connection 
between legitimation and influence on direction of search and the positive feed-back loops created by 
that. 
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Chapter 6 Conclusions 
 
 
 
The aim of this thesis was to create a picture of how the Swedish PV sector have 
responded to the new market deployment initiative and how it has influenced the 
dynamics of the Swedish PV innovation system. The results were primarily aimed 
towards policy makers in this field, but also to actors in the PV sector in general. It is 
perhaps too early to make a comprehensive evaluation of the effects of the market 
deployment initiative. But this report gives an indication of the effects. The study can 
also be used as a test of the usefulness of the innovation systems approach with 
functional analysis as an evaluation tool. In conclusion, the methodology appears to 
be relevant and fruitful for evaluations of support schemes like the one studied in this 
report. This is because the goal with the support scheme is not just to get a number of 
systems built but also to induce a shift from an undeveloped formative phase to a 
situation with a complete value chain of actors that can facilitate a larger market 
diffusion. 
 
 

6.1 The result of the analysis and the effects of the market 
support 

 
The result of the analysis shows that the market deployment support has indeed had a 
number of effects on the Swedish PV innovation system. It has also made clear some 
barriers that obstruct the market diffusion of PV systems in Sweden. 
 
The most obvious result is that a number of new PV projects have started around the 
country. It is apparent that some sort of economic support is necessary to start PV 
projects. In all the studied projects that got the investment support it has been the 
spark that ignited the project and kept it going. However, Ekosol’s concept shows that 
it is possible to come up with clever solutions that can overcome the high cost barrier. 
It also shows that the barrier could be lowered by rules and regulations adapted to the 
PV technology, including a system for selling the produced electricity. 
 
The analysis of why the buyers reacted to the investment support shows another 
similarity. None of the projects started with economic motives. All of them were 
motivated by some other values such as marketing values or educational values. The 
driving force that motivated these values was in all cases some sort of environmental 
devotion. Some wanted to show others that there are alternatives in order to inspire 
and educate, some wanted to prepare themselves for a future technology and some 
wanted to create attention and use it for marketing. Often it was a combination of 
many sources like these. The source for this environmental devotion comes from 
different people in the projects. The projects where the managing board is convinced 
of the other values has been smoother. This report shows that it can be difficult to 
motivate these other values for a managing board if they are very focused on 
economic figures. 
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Another clear result of the support scheme has been that new actors have been 
introduced to the Swedish PV sector. New actors have been involved in two ways. 
First, since the support scheme is directed towards grid-connected systems on 
buildings, the new projects have involved new type of actors mainly from the building 
sector. To involve these actors have been important for the knowledge diffusion. 
However, it is too early to estimate if this knowledge will be preserved in a good way 
and used in future projects. Installation and building firms seem to be the ones that 
can use this knowledge build-up the most. Only a few of these actors were 
interviewed in this study and those interviews that were made were too brief to make 
any firm conclusions. 
  
Secondly, the market potential the support scheme offers has attracted new actors. 
Those companies that have been attracted by the market potential are mainly PV 
consultants and PV retailers. These new actors are needed to handle all the new 
projects that will start due to the market support. These companies hope that this is the 
start for a market expansion in the Nordic countries. A valuable result of this is the 
creation of the industry association SPIA. SPIA has an outspoken goal to pave the 
way for a market expansion of PV systems in the Nordic countries. That new actors 
are established and join forces in the formation of industry networks that can focus the 
advocacy power is of great importance for the legitimacy of the technology. This also 
results in a self-reinforcing mechanism. More actors that together improve the 
legitimacy can affect the institutional framework which in turn can make the sector 
more attractive to even more actors and so on. 
 
This study has showed that the general knowledge about the PV technology is low. 
But it has also showed that efforts have been done to change this and that the interest 
to learn more is high among the new actors in the projects. All the new actors in the 
projects agree that it has been stimulating to work with the PV technology and they 
believe that they have gained valuable knowledge. From this study it is also possible 
to make some conclusions about the how and where new knowledge has been 
searched. It is certain that the PV experts have played a key role in providing this 
knowledge. The impression is that the PV sector is willing to help those who need 
help and it is easy to make contact with the right actors. The PV experts have not only 
played an important role by providing information directly to the needing projects but 
also as lecturers on seminars and information campaigns. 
  
The information campaigns have been helpful for the knowledge diffusion. The 
effects of the information campaigns have not been examined thoroughly in this study 
though. All of the studied projects more or less knew about the market support before 
the information campaigns started. But the studied projects shows that the market 
support has been the ignition for all projects except Ekosol and this indicates the 
importance of spreading the information about its existence and how it works to 
potential buyers. This report also shows that inspiration sources and contacts with 
actors in the PV sector have been valuable. Seminars arranged during the information 
campaign have worked as a forum where new contacts have been made, project 
demonstrated and knowledge have been shared. Another conclusion of the knowledge 
search in the projects is that many actors have used the web site www.solcell.nu. The 
purpose with solcell.nu is that it should work as a tool for any actor in a PV project 
that need information. This study indicates that it works and that many actors use the 
tool. 

http://www.solcell.nu/
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This study has also clarified a number of barriers that block the market diffusion of 
PV systems in Sweden. The first apparent barrier is that the costs for the systems are 
very high. This is showed by the fact that all projects need some sort of economic 
support to start. Despite the current high costs the PV technology is perceived as a 
central energy technology in a future society. To induce a transition is never easy, but 
the main thought with the market support is that it will help inducing this transition. 
The level of the market support has been enough to overcome this barrier in a number 
of cases. The regulatory framework is another barrier that is mentioned by many 
actors. Laws and regulations is not adapted to the decentralised electricity production 
from small PV systems and there seem to be no standard procedures how to handle 
these installations. The process for those projects that want to sell electricity to the 
grid has been slow or even blocked by a utility.  
 
But this process where problems and deficiencies in the institutional framework are 
identified is necessary for the development of the innovation system. When these 
deficiencies are identified they are of course questioned and a call for change is 
raised. At the moment the laws and regulations that guide these issues of grid-
connection of PV systems, measurement fees and selling electricity is under 
investigation at the Ministry of sustainable development. The expectation is that it 
will lead to some sort of change where PV systems are mentioned separately in the 
laws and regulations. 
 
At last it can also be concluded that the introduction of the market deployment 
initiative has enabled a discussion about a continuation to start. The effects can be 
evaluated and also compared with other countries market support schemes.  
Actors in the Swedish PV sector have opinions about the market support that can be a 
valuable input for a possible continuation of the market support. The main opinion 
that is raised is that it is important for a new market support to be long-term. In order 
for new actors to dare to invest it is crucial that the market support scheme is 
predictable.  
 
 

6.2 Recommendations for policy measures 
 
By combining the examples of positive feed-back mechanisms with the blocking 
mechanisms it is possible to distinguish what areas that should be targeted with policy 
measures. The self-reinforcing mechanisms shows which mechanisms that lead back 
to more market formation and that should be strengthen. The blocking mechanisms 
are the obstacles standing in the way for this and they should be weakened or 
removed. 
 
The rules and regulations controlling grid-connection and electricity commerce of PV 
systems are not adapted specifically to the PV technology. This has created problems, 
e.g. high measurement fees. The work with changing the regulatory framework for 
small-scale electricity production is under progress. It will probably take some time 
before the policy makers are finished, but to have rules and regulations that are 
adapted to decentralised PV systems will certainly make it easier for the market 
diffusion. 
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The high investment cost of PV systems is otherwise the main barrier. Badly adapted 
rules and regulations can further increase this high cost barrier. Market support 
schemes are maybe the most straightforward way to solve this barrier for new 
technologies. The current market support will continue until December 2007. There 
are some effects from this that might weaken the high cost barrier, e.g. some of those 
described in the feed-back mechanisms. But it is unlikely that the high cost barrier 
will be significantly weakened due to the current market support. A continuation of 
the market support is a way to give more time for the feed-back mechanisms to grow 
stronger. The current market support is directed to public buildings only. By open up 
a new subsidy for a wider group is a way to attract new actors and as understood from 
the description of the feed-back mechanisms in this report, to involve and attract new 
actors is a central mechanism. There is another mechanism that could help decreasing 
the pay-back time of PV systems and that is the increasing electricity price. Sweden 
has a low electricity price compared to most countries in Europe, as the electricity 
market becomes more and more international this can be expected to level out the 
prices. 
 
Now to the issue of antagonizing advocates. Policy measures have to be smart not to 
create a competition situation between different renewable energy sources. The 
solution to a future sustainable energy system in Sweden is not one single technology 
but a combination of many. Different technologies suit better than others for certain 
applications. Therefore it is important to support a large variety of technologies. The 
legitimacy of a new technology can be seriously harmed if it is put as the single 
solution to the energy system. This was the case for wind power in Sweden during the 
80s and 90s when it was put against the phase out of the Swedish nuclear reactors. 
 
To make sure that the positive feed-back loops occur and grow stronger there are a 
number of mechanisms that should be encouraged. The entry of new actors has 
already been stressed as a central mechanism many times and it is of course important 
to make it easy for new actor to enter the market. The knowledge spillover is a feed-
back mechanism that enables new actors to gain knowledge as a free utility. For this 
process it is important to have some kind of forum where the knowledge can be 
transferred. Seminars and web sites have been used. These can be developed further 
and new forums can also be created, e.g. an industry magazine for the PV sector in 
Sweden. 
 
The entrepreneurial experimentation should be encouraged. This is the way products 
are improved and new markets are found. Successful projects can be demonstrated to 
inspire others. They see possibilities and can become interested in entering the market 
and come up with their own ideas. Contests and competitions is another way to 
encourage experimentation and new ideas. To encourage a competition between 
different regions in Sweden can also be positive. Many regions in Sweden have 
ambitious environmental visions and if one region decides to make a commitment to 
PV systems it can induce other regions to follow. 
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6.3 Discussion, uncertainties and future research 
 
This report has been able to shed light on some of the effects of the market 
deployment initiative. But there are of course many interesting areas that have been 
identified in the study but that have not been investigated enough to make any 
conclusions or that have not been investigated at all. 
 
The qualitative research method has only given time for five projects to be studied, 
whereof three from the Göteborg region. It is possible that there are other aspects that 
could be identified in other projects in other parts of the country. The projects studied 
are all new projects and with one exception none of them have reached the building 
and installation phase. This means that some actor groups are underrepresented in this 
report, i.e. the building and installation actors. This report have found that there is a 
worry that lack of experienced actors in this sector can be a potential bottleneck, 
however it has also been found that the actors themselves do not perceive this risk. 
This report lacks information from observations of how this work has been carried out 
and if it has created any problems. It is also too early to see if the gained knowledge 
by this sector is taken care of and made available for future projects. These areas 
would be interesting targets for future research within this area  
 
There is another aspect that can be interesting to follow up as well and that is to 
compare with market support schemes in other countries and make comparisons. 
There are plenty of examples of other countries that also have introduced a market 
support for PV systems. Many of these support schemes have been running for a 
while and their effects have been evaluated. This means that Sweden has a good 
opportunity to learn from others experiences. It was recommended by a report from 
the Swedish Energy Agency (STEM 2004) that Sweden should utilise this opportunity 
and adopt a following position of the leading countries. By looking at similar market 
support schemes it can also be concluded which effects that are of importance for a 
continued growth of the PV market. 
 
Finally it can be concluded that the market deployment initiative has lead to the start 
of a number of projects and it has influenced the dynamics in the Swedish innovation 
system in a number of positive ways. It is too early to make statements about the 
occurrence of self-reinforcing mechanisms. But there are some important changes 
such as the creation of an industry association and that the regulatory framework is 
questioned. This indicates that these mechanisms can emerge and blocking 
mechanisms be removed. 
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Appendix A 
 
 
No strict interview guide was followed during the interviews, but a number of key 
topics were always listed before the interviews and for many interviews these looked 
similar. The focus during the interviews was to let the persons tell their stories as 
freely as possible, with a little guidance to make sure that the key topics were covered. 
The list below gives some examples of key questions that were used to cover the 
interesting aspects. To receive as much information about these interesting aspects as 
possible these questions were of course developed further by follow-up questions. 

Examples of common key questions for the interviews: 
• What role have you played in the project 
• When did you get involved in the project 
• Why was you involved and what was your motive? 
• Have you had any prior experiences of the PV technology? 
• What has been difficult and what has caused problems in the project? 
• What knowledge have you needed to perform your work? 
• Where have you searched for information and gained the necessary 

knowledge? 
• How did the cooperation with the other actors work? 
• Have you made any new contacts? 
• What have been your most valuable lessons from the project? 
• How do you intend to use the experiences from this project in the future? 
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