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Summary 

Norway is in the unique position of being the only country in Europe that is a significant 

energy exporter of oil and gas, while its domestics energy needs are met by hydropower. This 

combination of renewable energy use domestically while at the same time exporting fossil 

fuels has put Norway in a unique position in the paradigm of energy (Hanson, J., Kasa, S. & 

Wicken, O. 2011 p 11). The oil and gas industry is Norway’s largest industry measured in 

value creation, state income, investments and export value. It consists of around 40 percent of 

Norwegians exports and nearly 20 percent of government income (Norwegian Petroleum 

2018). While at the same time the hydropower industry has provided renewable energy to 

over 90 percent of the domestic market dependent on the sectors, and there has been a focus 

on further expanding hydropower (Inderbeg, Tews and Turner 2018 p 264).  

Solar power in Norway is minuscule compared to wind and hydro, but Norway has had a 

dramatic increase in installed solar capacity from 2016, with around 18 megawatts- peak (how 

much a solar system can produce in one hour) (MWp) of a total of 45 MWp installed from 

2016 to 2017. This increase means that Norway went from around nine gigawatt-hour (GWh) 

production capabilities to approximately 14 GWh capabilities in one year, which is an 

increase in solar capabilities of 59 percent. (Solenergiklyngen 2018 p 31).  

What am I looking into is why, with all the incentives not to grow solar in Norway, does solar 

keep growing? This is important for innovation systems theory as an example of how a new 

industry might grow out because of other reasons than arguments first suggests, and from a 

social standpoint it gives policymakers an overview and incentives to help an industry that is 

clearly growing in their backyard and what they should do to foster it further.  

In this paper, my object is to answer the following questions: 1) Why do Norway’s 

photovoltaics consumer and producer industry continue to grow? 2) How do they affect 

technological transition in Norway’s energy system?  

I will use innovation systems theory and the multi-level perspective because it will give me 

the tools to find the character traits of an emerging innovative system as well as to see how a 

niche industry as solar might affect the current energy system that exists in Norway.  
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I conclude with that no theme is the sole factor responsible and there is many small focuses 

that is pushing solar in Norway. Indirect changes in the landscape opens the possibility for 

solar development, combined with niche innovation that lowers the bar enough for those that 

are interested in solar. The domination of the hydroelectric power production will likely 

continue in Norway since the country still has untapped water resources and can build out its 

hydroelectric power production in the future. However the democratization, digitalization of 

the grid, lifestyle choices of the people and increased accessibility of PV technology is 

keeping solar power in Norway alive and running.  
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Chapter 1 Norway`s unique energy position 

Fossil-based energy systems is dominating the worlds demand for energy (Hanson, J., Kasa, S. & 

Wicken, O. 2011 p.11). Oil, gas, and coal have since the industrial age been the primary source of 

energy in countries around the world. The development of climate changes in the last two decades 

has disturbed this paradigm, creating a political understanding that the world must rely more on 

renewable energy sources than fossil-based industries. Nations in Europe have introduced policies 

that incentives the production of renewable energy, with Kina, USA, and Brazil following closely. 

Following this development, Norway has not been as efficient in creating a policy that supports 

renewable energy development, because Norway has a different energy position than most countries 

(Hanson, J., Kasa, S. & Wicken, O. 2011 p.11). 

Norway is the only country in Europe that is a significant energy exporter of oil and gas, while its 

domestics energy needs are met by renewable energy, mainly hydroelectric power production. This 

combination of renewable energy use domestically while at the same time internationally exporting 

fossil fuels has put Norway in a unique position in the paradigm of energy (Hanson, J., Kasa, S. & 

Wicken, O. 2011 p.11). The oil and gas industry is Norway’s largest industry measured in value 

creation, state income, investments, and export value. It consists of around 40 percent of Norwegians 

exports and nearly 20 percent of government income (Norwegian Petroleum 2018). While at the 

same time the hydropower industry has provided renewable energy to over 90 percent of the 

domestic market dependent on the sectors, and there has been an interest in further expansion of 

hydropower (Inderbeg, Tews and Turner 2018 p.264).  

With this energy paradigm, what incentives would Norway have to invest in solar photovoltaics (PV) 

production or wind turbines?  Since the liberalization of private power production and the 

introduction of prosumer (people that produce and consume energy) rights in 2010, the Norwegian 

PV market has had a similar development as early German and UK markets had in 1990 and 2000s 

(Inderbeg, Tews and Turner 2018 p.267). These markets had a sharp increase in PV around ten years 

after the initial regulations for private production of power through solar. The Norwegian support 

schemes were also not developed before 2015 with a more permeated regulation coming in 2017 

(Inderbeg, Tews and Turner 2018 p.265). One question is how likely it will be for Norway to also 

have this sharp increase in producers that consume their energy production. It is too early to see a 

clear pathway for this type of development, but what might be interesting is how an increase in 

prosumers activity and consumption could affect the current energy system that is dominating 
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Norway. “How will the hydroelectric power industry respond to a rise in PV activity? What about 

the local governments that have economic incentives not to promote other alternatives and how are 

the different governmental institutions mandate and focus when it comes to alternative energy? 

There is also a question of market needs and cost-effectiveness to be considered, is PV a realistic 

option in the northern climate of Norway, as well as Norway's focus on finding new industries that 

can reduce the national economy’s dependency on the oil and gas industry? 

Norway's contemporary solar energy system is not as developed as other European countries, 

showing in 2016 only 700 prosumers out of an approximately 2.5 end user and a population of 5.3 

million (Inderbeg, Tews and Turner 2018 p.264) making solar power a minuscule contributor to the 

energy system of Norway. Norway has historically had around 500 KWP solar PV installed annually, 

mostly in cabins and decentralized energy grids, but in 2014 over 2.2 MW was installed because of 

new energy regulations being the key driver (Nordman & Jenson 2015 p.12). Still with a dominating 

hydroelectric power reliance, incorporating solar electric power into the system might require deep-

structural changes in the power sector.  Even though this is small, a transition or a call it an emerging 

of an innovation system might be starting in the electrical energy regime. This is spurred on by 

changes in value and needs for innovative solutions that can be part of a replacement of Norway’s 

reliance of the oil and gas industry as a stream of national revenue. Solar is a small technological part 

of Norway electrical production, but it still wants to find a place in a time of transition in Norway’s 

economy. The domestic solar market has had an increase in solar capabilities of 59 percent from 

2016 to 2017, and central actors in the solar market have a favorable view on the industry 

(Solenergiklyngen 2018 p.31). The energy paradigm in Norway still has little incentives to promote 

policy that develop renewable energy sources like solar- and wind power, since it still has untapped 

resources in hydro, oil and gas. Despite this, solar photovoltaics consumer industry has grown in 

Norway since 2010.  

1.1 Research question 

In this paper, my object is to answer with all the incentives not to build solar in Norway, why does 

solar keep growing? This is important for innovation systems theory as an example of how a new 

industry might grow out because of other reasons than the theory first suggests, and from a social 

standpoint it gives policymakers an overview and incentives to help a sector that is clearly growing 

in their backyard and what they should do to foster it further.  
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I will use innovation systems theory and the multilevel perspective because it will give me the tools 

to find the character traits of an emerging innovative system as well as to see how a niche industry as 

solar might and affect the current energy system that exists in Norway.  

The assumption is that Norway`s energy market have not need of solar, and should have a small 

position in Norway because of the dominating hydroelectric energy production that supplies 96 

percent of energy to Norway (Statistics Norway Electricity, 2017, table 1). If it is growing, one 

assumption I make in a while doing pattern matching is that new solar technology is being utilities 

more effectivity. But I doubt that is the whole picture, so why is it growing? 

 I will first have to see if solar power can be profitable in Norway and what challenges it might face. 

My research has a focus on why might Norway's solar niche growing, how will the energy regime 

reacted, and what effect might this have on the energy system? 

 I have therefore created the following research questions: 1) Why do Norway’s photovoltaics 

consumer and producer industry continue to grow? 2) How do they affect technological transition in 

Norway’s energy system? 

I will start by presenting the innovation systems theory and the MLP perspective. I will then move 

into the methodology of my paper, continuing with data presentation and analysis, ending my paper 

with a summary and conclusion to the research questions.  
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Chapter 2. Innovation systems theory and the multi-level perspective 

The renewable energy industry is essential for solving the future economic, environmental and social 

challenges. (Allwood et al., 2014 p.545). The formation of a new industry like PV in Norway can 

create change in the current energy system, and maybe creations of a new one. To understand how 

and why the PV industry continues to grow inn Norway I will be using the system innovation theory 

that argues that innovation happens inside a system that determinant the process of innovation. The 

system itself is composed of all the critical factors that influence development, diffusion, and use of 

innovation (Edquist 2005 p.182).  

Innovation system theory argues that the formation of a new industry is systemic by nature, and 

innovation (introduction to new products, processes or services) is the underlying process of this 

formation. The formation relies on the flow of knowledge and technology between different actors 

(people, businesses institutions, etc.) in the system. These relationships can be direct or indirect and 

affect the circumstances under which an idea is created into a product, process or services in the 

market place (Edquist 2005 p.182)  

In this part, I will outline the multi-level perspective (MLP) which is an appreciative theory that aims 

to understand complex socio-technical changes in society (Geels 2002 p.1259). I choose to use this 

theory to create a backdrop for understanding solar technology in the electrical regime to answer my 

research questions. The various levels of this theory are analytical and a heuristic concept that helps 

understand the complexity of transition from one technology to another. The stability of a 

sociotechnical system is a result of different relationships between various elements of society, 

which is a result of various social actors and their activities interacting and responding to each other 

(Geels 2002 p.1259). 

Multi-level perspective is a middle- range framework for analyzing socio-technical transitions of 

sustainability (Geels 2011 p.26). It views transition as a non-linear interplay between three analytical 

levels called niches, socio-technical regimes, and socio-technical landscapes. Each level is a 

configuration of elements, and the “higher level” is more stable than the lower ones in term of the 

number of actors and degrees of alignment between each component (Geels 2011 p.26). Socio-

technical regimes are what we can call the mainstream and highly standardized way of currently 

doing societal functions like how we supply energy or how we educated our society. Niches are 

protective spaces where new methods of providing social functions are developed, and the socio-

technical landscape is the larger backdrop that the regime and niches exist under that have both 
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social and physical factors that give a macro-level structuring context. I will go into these levels 

below.  

Technological transitions are about addressing problems that can only be realized by deep-structural 

changes in the broader sectors of society (transportation, energy, agri-food, etc.). It is called a “socio-

technical transition because it involves changing and altering the overall configuration of a system. 

(Geels 2011 p.24).  The elements of a system are reproduced, maintained and transformed by actors 

and institutions that make up the system, making the transition a long-term and complex process with 

multiple actors involved. (Geels 2011 p.24). The socio-technical transition is part of the evolutionary 

aspect of MLP because it is a long process that includes many actors, institutions and social groups. 

The theory gives me an analytical tool to identify and understand the elements of transition in 

Norway's energy system. These are crucial for answering how the energy regime might react to PV 

and how the sector might affect the current regime. I have chosen to use MLP because the use of 

solar technology in Norway is still minuscule compared to other energy sources. Solar power can, 

therefore, be defined as a niche in Norway energy system, (Solenergiklyngen 2018 p.31), and I see 

its emergence into Norway`s contemporary energy system as an innovative, but at the moment a non-

sustainable technology that is trying to become part of a massive energy system.  

2.1 The levels of MLP - Socio-Technical regime 

The regime level is of primary interest because niche and socio-technical landscape levels are 

defined in relations to the socio-technical regime (Geels 2011 p.26). The socio-technical regime is 

the current dominating socio-technical system and forms the “deep structure” that accounts for its 

stability (Geels 2011 p.27).  It comprises a semi-coherent set of rules, institutions, actors, technology, 

and policy that keeps the regime stable and self-sustaining. Examples can be cognitive routines and 

shared beliefs, capabilities, lifestyle, user practices, binding contracts, and favorable institutions. 

These rules are a duality of the structure with a both a medium and an outcome of action (Geels 2011 

p.27), meaning that the actors in the regime are knowledgeable about the regime's structure and how 

to influences its properties. Because of this “lock-in” mechanism that characterizes a regime, 

innovation happens on an incremental and controlled trajectory, but not just in a technological 

dimension, but also in the political, cultural, scientific- and industrial dimension. These part of the 

regime co-evolve and interpreted each other with their dynamics that are coordinated and controlled 

by sub-regimes. The socio-technical regime in MLP tries to capture and understand the meta-

coordination between these sub regimes, which can bring stability but also tension if they are not in 
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alignment with each other (Geels 2011 p.26). For example, if the industrial sub regime prefers a 

different technology then what the political sub-regime. Here comes the interplay between the socio-

technical regime and the social-technical landscape level into focus.  

2.1.1 Socio-Technical landscape 

The socio-technical landscape is the highest level in the multi-leveled perspective and looks on 

transition in a wider context (Geels 2011 p.28). It focuses on highlighting technological, material, 

political ideologies, demographical trends, societal values and macro-economic patterns that sustain 

our society and how it influences the nice and regimes dynamics. It represents a variety of factors 

that create an external context that the regime and niche level has to take into account and on they 

cannot influence in the short run but puts pressure on them (Geels 2011 p.28). This landscape 

changes slowly as paradigms in several factors are changes as well. For example, the greener societal 

values that have come about the last 30 years.  

2.1.2 Niche level 

Niches represent “protected spaces” where emerging innovation can develop and grow without much 

interference. They can include R&D laboratories, subsidized demonstrative projects, or small 

markets with particular demands and support, and are both influenced by the socio-technical 

landscape as well as its relation to the regime. (Geels 2011 p.27). Niche actors such as entrepreneurs 

and startups develop radical innovation that might eventually be used in the regime or replace it. An 

example can be as revolutionary as the smartphone, refrigerator and combustion engine or more 

nuanced like a new technique for creating glass windows (Geels 2011 p.27). Making a niche part of 

or replacement for the current regime is not easy because of the stabilizing and lock-in mechanisms 

of the regime. These mechanisms seek to continue a path of status quo because it is benefiting the 

structure and actors of the regime.  Niches are crucial for system change because they provide 

alternatives and innovative solutions that can replace part of or the whole regime (Geels 2011 p.27).  

There are three distinct processes in niche innovation literature, 1) the articulation and adjustments of 

expectation or vision, 2) the building of social networks and enrollment of more actors, and 3) 

learning and articulation processes on various dimensions. Each contributes to a niches momentum 

to either replace or be part of a regime. The method of articulating and adjusting expectation and 

visions helps entrepreneurs and actors guide the innovation activity to more effectively be able to 

attract attention and funding from external actors. The building of social networks and getting more 
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actors helps expand the resource base of the innovation, while the learning and articulation processes 

help sustainability and commercialization of the innovation by developing the different dimensions 

of the niche. This might be the technical design, infrastructure requirements, business model, policy 

instruments and other aspect that affects how the niches grow (Shots & Geels 2008 p.540) 

For a niche to grow, we defined niches as “protected spaces.” The function of the protected spaces is 

the development of sustainable innovation by shielding, nurturing and empowering innovations. 

Shielding means protecting the niche from the current selection pressures that threaten to undermine 

it, either because there is no commercial interest or there is no policy that can help build up the 

niche. (Smith et al. 2012 p.116). Shielding also involves exploitation of a pre-existing situation that 

the regime has not focused on, like using solar power to create off-grid networks in remote areas. 

Protection the niche from selection pressure is called passive shielding because it does not involve 

deliberate actions to ease the current selection pressures, but instead using geographical location and 

local conditions as a shield. On the other hand, we have more pro-active shielding through 

policymaking that actively makes the innovation better positioned to combat the selection pressure 

(Smith et al. 2012 p.117). Examples of active shielding include feed-in-tariff intervention in the 

electrical market or giving tax subsidization to electric cars manufacturers or car owners.  

By nurturing, we mean the processes that need to happen for a niche to grow and be part of or 

replace a regime. Nurturing includes the procedure outlined above, but also 1) the need for the niche 

to have many actors that have a positive expectation that is robust, specific and credible of the niche. 

It is also essential with a 2) social network that ensures resource commitment, but also has a plural 

perspective with many actors from different field supporting. A 3) social learning process that helps 

the diffusion of knowledge, accumulating facts, data and lessons as well as generating second-order 

learning about the underlying assumption and values about the innovation is also part of the 

nurturing space (Smith et al. 2012 p 117).  

The third part of a protective space is the empowerment process that comes in two distinct forms. It 

can come as empowerment through making the niche competitive under the current selection 

environment. Empowerment through this is called fit and conform and means that innovation can 

become part of the current regime (Smith et al. 2012 p 118). PV modules is an example of this 

empowerment by its rapid reduction of cost that is a result of improved production processes, 

economies of scale, improved PV module designs and knowledge diffusion about installation 

requirements of PV systems. The second form called stretch and transform involves protective 

measures that influence policy and reforms the selection environment so that the niche innovation 
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can stretch and transform the regime. (Smith et al. 2012 p 118). In short,  Stretch and transform is 

the process of replacing the incumbent regime with a new one. Fit and conform is an inward-oriented 

process of making the innovation fit into the current regime.  stretch and transform have a outward-

oriented toward changing the regime and making “space” for the innovation to become competitive 

and sustainable (Smith et al. 2012 p 118). 

The multi-level perspective gives a good understanding of how transitions happen because of 

interaction between the various levels by outlining the general dynamic patterns that characterize the 

different processes between the levels. According to MLP, transition occurs when a) a niche -

innovation builds up an internal momentum through the methods described above. B) changes at the 

landscape level in the different sub-regimes puts pressure on the socio-technical regime, and c) 

destabilization of the regime creates windows of opportunities that niches can take advantage of to 

either become part of the regime or replace it entirely Geels 2011 p.29). These interactions can be 

divided into smaller phases that link to each other. For example, the destabilizing of a regime might 

start with an emergency face that creates an opportunity for a niche innovation to “take off” and 

“accelerate” its development leading to a fit and conform or stretch and transform phase which ends 

in a stabilizing face of a new regime (Geels 2011 p.29).  

Protective spaces are relevant to the research question because I am looking into how the niche of 

PV interact with the current energy regime and how this might change it. By using MLP. I can 

understand the protective space of solar and identify pressures and the level of interaction that is 

between the niche and regime, as well as the landscape and regime. Protective space will give me an 

understanding of how actors might change the energy regime. 

2.1.4 Weaknesses and critique to MLP  

The multi-level perspective is the theory that captures many dimensions of a socio-technical 

environment and with all methods have some weaknesses. MLP has been criticized for being too 

descriptive and structural, which does not leave room for analyzing the roles of actors/agency. We 

are looking into PV sector as an actor in a system of energy, and it is essential to address this critique 

of MLP. Even though it might not be clear from the description of niches, regimes, and landscapes 

the theory uses actors as the principal proprietor of action, the approach shows that all trajectories 

and multi-level alignments are enacted by social groups (Geels 2011 p.29). On a niche level it might 

be institutions, local groups or entrepreneurs, on a landscape level it might be interest group or 

politician, and on a regime level, it might be firms or lobbyist to mention a few. There are also 
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arguments that MLP has always had agency because it is a crossover between evolutionary 

economics- and Social construction of technology theory (SCOT) which results in a theory that 

accommodates agency in the form of bounded rationality (routines, search activates, trial and error 

learning) and interpretive activities (Geels 2011 p.29). I agree with the assessment that MLP can 

explicitly develop more theory on agency and actors, but it is reasonable to assume by defining the 

various levels in MLP that social groups and actors are the main proponents of transitions because 

MLP helps to explain forced transitions as well as organic transition in a system (Geels 2011 p.29). 

From this assessment, I think that MLP as sufficient to cover our research question. 

Chapter 3. Methodology 

In this Chapter, I will present the methods I used to collect my data and find out why Norway's 

domestic solar industry keeps growing; methodology means the research process as a whole 

(Neuman 2011 p 2). This paper is social science research which is conducted to create new 

knowledge and expand our understanding of the social world (Neuman 2011 p.2). These finding does 

not offer absolute truth; instead, it offers new ways of understanding a specific phenomenon.  

3.1 The Qualitative study 

The definition of qualitative studies can either be simple for example “a study in depth about a 

phenomenon that highlight processes and meaning to non-quantifiable variables (Tahgaard 2013 

p.17), or more complex like 

“Qualitative research begins with assumptions and the use of interpretive/theoretical frameworks 

that inform the study of research problems addressing the meaning of individuals or groups ascribe 

to a social or human problem. To study this problem, the qualitative researcher uses an emerging 

qualitative approach to inquiry, the collection data in a natural setting sensitive to the people and 

places under study, and data analysis that both inductive and deductive and establishes pattern or 

themes. The final written report or presentation includes the voices of the participant, the reflexivity 

of the research, a complex description and interpretation of the problem, and its contribution to the 

literature or call for change” (Creswell 2007 p.44). 

What both authors on qualities study emphasize is that qualitative studies are a tool research use 

when they want to answer a research question that requires an in-depth inquiry with many variables 

that has roots in a political, social, and cultural context (Creswell 2007 p.45), (Tahgaard 2013 p.41).  
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Furthermore, I choose to make it case study with interviews and documents analysis. The definition 

of a case study from Yin is on the one hand: 

1) “an empirical inquiry that investigates a contemporary phenomenon in depth and within its 

real-life context and the boundaries between phenomenon and context are not evident.”  

 

On the other hand, it is  

2) “an inquiry that copes with the technically distinctive situation in which there will be many 

more variables of interest than data points, and as on result, relies on multiple sources of 

evidence, with data needing to converge in a triangulation fashion, and as another result, 

benefits from prior development of theoretical proposition to guide data collection and analysis” 

(Yin 2009 p.18). 

In other words, it is when the researcher want to study something happening now in depth, but where 

context, actors, happenings, and conditions are influencing the situation, and it is difficult to 

distinguish development of the situation from the situation itself. There are also many interesting 

variables that affect the context which can help identified and described by a theoretical framework 

that can guide the collection and analyzation of the data. This method is useful for studying research 

questions that do not require a controlled environment and focuses on contemporary events. 

(Creswell 2007 p.97).  

Qualitative studies are also used when the concept to be studied are easier to understand using words 

rather than statistics and numbers (Thies 2002 p.352). 

3.2 Quality of research 

When creating a research design, it is important that is follow a logical set of statements (Yin 2009 

p.40) There has, therefore, are four tests that are commonly used in social science when judging the 

quality of research design. These comprise of Constructed validity, internal validity, external 

validity, and reliability. (Yin 2009 p.40). 

Constructed validity is to ensure that the researcher has used the correct operational measures when 

studying the case, critics of case study often point out hot researcher using case study method fail to 

develop a sufficiently operational set of measures and that “subjective” judgment is used when 

collecting data. To ensure that case have constructed validity Yin proposes that a case study should 
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use multiple sources of evidence and establish a chain of evidence during the data collection phase, 

as well as have key informants review the draft of the case study report (Yin 2009 p.41-42).  

Internal validity is to ensure that the researcher has concluded the causal relationship between to 

variables correctly. If the chain of events that led to an outcome has other relevant variables affecting 

the event, the internal validity of the study is low (Yin 2009 p.42). Internal validity is a more 

significant concern in explanatory case studies because a researcher is trying to explain how and why 

an event happened, in contrast to descriptive or exploratory case studies that try to show or find out 

what happened (Yin 2009 p.43). Internal validity is important when judging the research question 

because the investigator is trying to explain why our solar market has developed the way it has. 

Pattern matching is an analytic tactic I will be using when analysis my data as a way to address 

internal validity. Which is a tactic where one uses an empirically based pattern with a predict one, 

and if they coincide it strengthens the validity of the study (Yin 2009 p.136). 

External validity tests if the study`s finding has some generalizable that can apply outside of the 

immediate case study. Can the findings the case study of Norway solar market be used in other 

markets with the same characteristic is the question? Case study critics state that a single case study 

offers a poor basis for generalizing (Yin 2009 p.43). The generalization argument applies if the 

situation of the case study was survey research, where samples are meant to generalize to the rest of 

society. Survey research uses statistical generalization, while case studies use analytical 

generalization where the researcher is trying to generalize to a broader theory rather than society. 

(Yin 2009 p.43). I am using innovation theory and the multi-level perspective to when analysis my 

data.  

The final test is reliability, which is to determine if a researcher copies the study, will that researcher 

get the same results and conclusions? The goal is to minimize error and biases in a study (Yin 2009 

p.45). The best way to ensure reliability is to make as many steps operational as possible, have 

documentation of the procedure that has been followed and behave as is someone is always looking 

over the should when doing research (Yin 2009 p.45). 

When conducting research design, ensure that these four tests are under control is essential for the 

quality of the research conducted. There are many ways to combat poor research design, and they 

happen in various stages of the research.  (Yin 2009 p.45). 
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3.3 Case study design 

When creating case studies, there are many characteristics, views, and executions to moving forward 

with designing one. Creswell views the case study as a methodological tool where the researcher 

explores a contemporary real-life case or cases over time through detailed, in-depth data collection 

with several sources (Creswell 2007 p.97). There are arguments that a case study is not a 

methodological tool but rather a way to find out what is to be studied, a research strategy or a 

strategy of inquiry (Creswell 2007 p.97). I have chosen to view it as a methodological approach 

because of it is a useful research tool to systematically answer a research question where the 

variables are still being part of the contemporary world. 

When determining what type of case study to do, there are some variables to consider. We should 

first identify and define a case so that we can set boundaries and parameters to creates the case.  We 

can create a single case or have multiple cases. How many cases to include in a study is determined 

by the generalization of the research conducted (Creswell 2007 p.99). Multiple studies create the 

question of how many cases to be studied, but Creswell answers this writing that “no more than 4 to 

5 cases should be used”. (Creswell 2007 p.101) When choosing more cases, it is to be able to have a 

more generalized conclusion, whereas the single case study tries to say something about that 

particular case. (Creswell 2007 p.101) 

This paper focuses on a single case of growth in solar power in Norway, setting boundaries around a 

sector of one country.  The paper could have focused on a multiple case study by looking on the 

overall global growth trend of solar power, where one country could have been one case, but there 

are two reasons for why it does not do that. First Norway’s unique position (as a country with a 

domestic renewable energy market as well as an oil and gas export industry) makes Norway a 

interesting and unique case to look at when it comes to renewable energy development inside 

Norway. The second reason is that the scope of this master is too small to give a satisfying 

conclusion on a multiple case study involving 4 to 5 countries. 

To select the best cases to be looked at it is important to understand the intent of the study. A case 

can either be intrinsic or instrumental (Creswell 2007 p 98). An intrinsic case study is created to 

illustrate a unique case that should be described and detailed because it shows some unusual interest; 

for example, how a particular financial crash might have occurred. An instrumental on the other hand 

has an intent of understanding a specific issue, problem or concern, that would have focused on why 
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financial crashes occurred. (Creswell 2007 p 98). The case in this paper is intrinsic because of the 

uniqueness of the country the solar sector is operating in, and how it focuses on that uniqueness to 

try to understand why and how the solar market in Norway is growing. 

A qualitative case study should have many forms of qualitative data to create an excellent in-depth 

understanding of the case. Documentation, archival records, interviews, direct observation, 

participating observation, and physical artifacts are good qualitative data resources that will give 

good research data to answer a research question (Creswell 2007 p.98), (Yin 2009 p.102). In this 

study, I choose to use documentation, archival records and interview to gain data for answering the 

research question. The interviews gives med the deeper answers while the data record and 

documentation has given me a understanding for the topic and a framework to set the interview in, as 

well as answer to compare with the interview answers. 

After collecting the data, the research must use data analytics to analyze the findings, and it can 

either have a holistic approach where one focus on the case as a hole or one can use an embedded 

approach were one focus on a specific aspect of the case (Creswell 2007 p.100), (Yin 2009 p.46). 

When designing a case study, four possible designs can grow out of the holistic and embedded 

approach to data analysis. This design creates a 2x2 matrix that shows the relations between the 

approaches and its units of analysis.  
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Yin`s 2x2 matrix of holistic and embedded case design (Yin 2009 p.46) 

As we can read from the figure, this creates four types of research design based on the approach of 

data analysis from the research. We have 1) Single case (holistic), 2) multiple-case (holistic, 3) single 

case (embedded) and 4) multiple-case (embedded).  

Through this type of data collection based on the approach to the units of analysis, a detailed 

description of the case can emerge (Creswell 2007 p.101). This way can reveal such aspects of the 

case as the history of the case, events and statistics, chronology and day-by-day rendering (Creswell 

2007 p.101) for example the case of the Cuban missile crisis. The description that emerges from data 

collection can then reveal themes or issues that a researcher can focus the analysis on that does not 

generalize but says something about that certain case, which would be the logical way in a single-

case study. A multiple-case study would instead try to find common themes or issues that Transcend 

each case. After the final interpretation of the data, the researcher should report on the meaning of 

the case, either as an instrumental case or as an intrinsic case (Creswell 2007 p.101). My research 

design lends itself to a single-case study with an embedded approach to data analysis.  I want to look 

at the embedded units of analysis inside my case that says something about why the solar market of 

Norway has started to grow. I could have tried to create a multiple case design, but the uniqueness of 

Norway’s current energy system lends itself to why one chose a single case design instead of 

multiple designs. A Yin puts it “A second rationale for a single case is where the case represents an 

extreme case or a unique case” (Yin 2009 p.47). The case I am looking into has its uniqueness from 

the relationship between domestic renewable energy and exportation of non-renewable fossil-based 

energy.  

Since case studies investigate and explore real-life contemporary cases, the use of multiple sources 

of information with detailed, in-depth data collections methods, is necessary to create a good study 

(Creswell 2007 p.97). I have therefore used empirical sources from document analysis to identify 

regulations, technology changes, markets, environmental changes, documented, corporations and 

industry clusters. Supplementing my findings, I choose to collect eight interviews from policy actors, 

private companies and industry clusters to get a more profound sense of what contemporary actors in 

the industry believes about the industry itself while comparing it up with the text and statistics 

provided by research reports and statistical reports from national institutions. 

This method fits well with my research question since the Norwegian solar market growth is not only 

based on quantifiable data but also has social, cultural and political aspects in it. The market itself 
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compromises of many different actors, business and institutions that each is part of the sectorial 

system of innovation of the solar market in Norway.  

3.4 Elite interview method 

When selecting a participant, my goal was to obtain information about a development in Norway that 

was in a niche environment whit a limited set of the actor. I wanted to identify key actors to 

interview in this industry and chose to use non-probability sampling in combination with purposive - 

and snowball/chain-referral sampling to interview actors with relevant information to my research 

question. 

Non-probability sampling in contrast to its counterpart probability sampling does not use random 

sampling of a group to find information that can be generalized to the broader population. Instead, it 

is to draw a sample that includes the most important actors who are relevant to the research question. 

(Tansey 2007 p.768).  By using non-probability sampling, that can also be related to purposive 

sampling which is a method where I the researcher use subjective judgment to select actors that I 

think where relevant for understanding the Norwegian solar industry. (Bryman 2008 p.438).  

I was able to contact actors for an exploratory interview too see how relevant they were to the 

research question or if they could relegate me to others that might be relevant. This method of 

finding more actors to interview through the interview can be called the “snowball/chain-referral 

sampling method” (Bryman 2008 p.438) (Tansey 2007 p.768). This method resulted in easier access 

to some of the participants. I did background research on my participants by looking at their previous 

work and use this information to screen out potential interview candidates. I also choose my 

participants based on where in the industry their where situated. Resulting in finding a relevant 

participant in producers, consumers, distribution of power, regulators, support infrastructure and 

organizations that represented the industry. This gave me a pluralistic data pool, and what also is 

called elite interview because of it me choosing a person for a reason instead of at random (Tansey 

2007 p 766). An elite interview is good to use when I want to establish what a small group of actors 

think about a topic, as well as corroborate what had I established in my other sources of 

documentation and archival records (Tansey 2007 p.766). 

3.5 The research sites 

Where I acquire my data is called the research site and is defined as “the context in which events or 

the context in which events or activities occur, a socially defined territory with flexible and shifting 

boundaries (Neuman 2011 p.411). According to Neuman, the research site should be chosen based 
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on its richness of data, unfamiliarity, and suitability (Neuman 2011 p.411) When I interview relevant 

actors in the solar industry, most interviews were done either at their office, over the phone or at 

cafeterias (some wanted to have lunch). This method was a conscious choice of a site because many 

of my respondents had busy work schedules and it was convenient for them to meet at their office or 

over the phone. I started using the phone on actors that were outside Oslo since it became an 

inconvenience for me to travel many hours to meet them. I discovered however that I gain easier 

access to my respondents over the phone because it was a low-risk meeting and they were often more 

comfortable interviewing over the phone. I therefore, choose to do my follow up interviews and later 

interviews over the phone. What I was concussions about was the loss of body language when asking 

my question, creating another layer of communicating barrier. I was aware of this restriction, but 

because of the nature of my questions that were more technical and industry focused than people 

focus this barrier did not hinder my information gathering. When conducting my phone interview, I 

choose to call them from my own home since I had more control over my environments. I would be 

alone in the daytime, and outside interference or noise was easier to control than at my own master 

office or library. There was also more natural to record my interview over the phone and directly into 

my computer than to first record it to a secure handheld recording device. The ones I did face to face 

I experienced that my handheld recording device would pick up outside noise that made it harder to 

transcribe my interview. The internal speakers of my soundproofed headset blocked outside noise 

effectively, making the recordings clearer. 

As well as offices and my home as a research site, I tried with success to gain access to relevant 

conferences and events on my subject. Here I used my network, membership in business forums and 

introductions from my advisor to help me reach relevant actors and information that would give me 

insight into several aspects of the industry.  

3.6 Data collection method 

When collection data, both primary and secondary sources where employed. Semi-structured 

interviews were the primary source for data collection. Two lists of questions where created, one that 

was sent out to every participant for a general introduction to the topic and the types of questions 

they might encounter. These were open and vague; the second list was longer and focused on 

answering the research question. I choose to use semi-structured because it is flexible, and the 

questions don’t need to follow a sequential order (Bryman 2008 p.438). When a topic of interest 

arises from one question, the interviewer can follow up on that topic that might open new 

opportunities for insights into the research (Bryman 2008 p.438). Since the solar industry touches 
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elements from many different industries, from cars to environmental topics, employing questions that 

would give insight into a range of topics gave the interviewer a way to identify variables that might 

be hard to spot within a structured interview.  

My secondary sources were documents and archival record (Yin 2009 p.103), these included 

government reports, scientific book, articles in scholarly journals, an official document of a non-

governmental organization and policy reports. These formats are sources for previously conducted 

research and give valued information for understanding the research topic, and corroborate and 

augment the information I gathered when doing interviews.  

3.6.1 Primary Data: Interview 

The interview is an essential source for case studies because it gives the researcher the opportunity to 

ask relevant actors their opinions about the case you are studying (Yin 2009 p.107). When 

questioning in a case study, the researcher must focus on following the line of inquiry, as reflected in 

the case study protocol, and ask the question in an unbiased manner that serves that line of inquiry 

(Yin 2009 p.106). In other words, case study interviews are more fluid than rigid because the 

interviewee might play a part in the case being studied. The sensitivity of interviewee is important to 

take into accounts since that person’s defenses might cloud or disturbed the answers to the line of 

inquiry. If the researcher fails to put forth a friendly and non-threatening line of questions, the 

interview might feel threatened and not answer the question (Yin 2009 p.107). 

I choose to use in-depth interviews because it gave me flexibility when doing my line of inquiry 

through a semi-structured interview process. In-depth interviews are good because I could ask 

opinions about specific events or facts (Yin 2009 p.107) that I had found in my secondary data 

sources of documentation and archival records that I will outline later in the paper. In-depth 

interviews also allowed me to make follow up interviews, or get suggestions for other people to 

interview later to interview about the subject (Yin 2009 p.107).   

In the first wave of interviews, I focused on understanding the environment and the context for solar 

in Norway, but I also tried to see if other industries that were harder du spot, was relevant for me. I 

followed the non-probability method and leading into the snowball method that I discussed earlier in 

the chapter. In the second wave is choose four semi-closed questions that would help categorize the 

reasons the industry thinks they are growing, and how they affect the current situations. Comparing 

these answers to reports I got an understanding and empirical data that can answer my questions. So 

my data collection started with preliminary semi-structured interviews with actors in the solar 
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industry as well as gathering reports about the market and scientific papers about the technology 

development and capacity, history of the industry in Norway and developments of industry in 

countries with to some similar extinct conditions as Norway. These interviews lasted between 40 to 

90 minutes depending on the interviewee. From the analysis of these sources of data, I did secondary 

focused short interviews (between 20-30 min) with relevant actors and further document analysis. 

The focused interview is not as open as an in-depth interview, and the researcher follows the line of 

inquiring much closer (Yin 2009 p.107). I used this method because I wanted to corroborate or 

expand on specific facts that had been already established. I also used the phone as a tool when doing 

interviews for the second round; I experienced that It lowered the threshold for the actor doing the 

interview and since I needed an answer to a clear question the interview time was shorter.   

3.6.2 Secondary source: Documents and Archival records 

Documentation is an important part of case study research and can take the form of letters and emails 

to administrative documents, formal studies and news clippings. Documentation is used in a case 

study to corroborate and augment evidence from other sources (Yin 2009 p.103).  When using 

documentation, it is crucial for the researcher to have in mind the validity and the biases of the 

document that is being analyzed. Using credible and a diversity of sources, as well as an 

understanding of the area the case being studied, helps to ensure the validity and mitigate biases 

when using documentation as a source. (Yin 2009 p.103).  

Documentation is suitable for providing verification of information gathered in interviews (Yin 2009 

p.103).  It can give further details about an event and see if there are contradictions or interferences 

between what is being said in the interview and what has been written. If there are contradictions, 

then this might be a further line of inquiry for the researcher. (Yin 2009 p.103). 

Archival record, on the other hand, is public record, files, organizational charts, maps survey data 

and other data recording gathered by organization or institutions may also be relevant for producing 

a case study. (Yin 2009 p.104). Together with other sources of information, archival record is a good 

source of information of case study, sometimes becoming so important that it becomes the object of 

an analysis in a case study. When using archival record, it is important to remember that they have 

been created for a specific purpose and a specific audience, hence the same general rules of caution 

as we use for documentation should be adopted when handling archival records. (Yin 2009 p.106).  

I used research studies, academical books, statistics and reports from government and private firms 

to create my case study and gain knowledge about the subject that I could further use when creating 
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my line of inquiry. When finding these sources, I would use the internet to search for keywords 

about the solar market of Norway as well as asking or downloading reports created by different 

actors in the solar sector. I also asked my supervisor for sources of information and books about the 

subject. My focus was to get a general impression of the case I wanted to study and also look at how 

other countries had developed their solar market. Using this method, I was able to gain insight into 

my subject and create two lines of inquiry that I could use when interviewing relevant actors in the 

solar sector of Norway.  

3.7 Researching and ethics  

When designing and planning qualitative research, it is important to consider what ethical issues 

might arise during the study and how to address them (Creswell 2007 p.56). These issues might 

surface at any time throughout all the phases of the research process and will become more in focus 

as the researcher inquires become more sensitive for the participants in the study. The occurrences of 

ethical issues in qualitative research can be described as happening during the beginning of the study, 

during data collection, in data analysis, in reporting the data, and in publishing a study. (Creswell 

2007 p.57). Creswell provides a table that can be used to guide the researcher through thinking about 

ethics in each of the phases of a qualitative study. Here he outlines the types of issues and how to 

address them (Creswell 2007 p.58-59), and I choose to use this table when considering the ethical 

issues, I might have to address in this study. 
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(Table 3.2 from Creswell 2007 p.58.59) 

In short, I tried to have a transparent process when interacting with my interview subject and 

considering the ethics of my study. The subject I am studying is the Norwegian solar market so the 

documentation and archival record where all publicly available with little to no individual concerned 

when it comes to damaging people or institutions. The lines of inquiry were not sensitive information 

to the participants themselves since it was commenting on a sector that does not involve sensitive 

actors like children or minorities. I was interested in knowing about the technological capabilities, 

policy decision, and industry impressions. Nevertheless, it is essential to protect my interview 

subjects from backlash from the industry, firm or institutions because I was asking questions about 

their personal opinion on a subject. The subject has therefore been anonymities where I have 

changed the names and information of each participant that could lead back to them in the published 

study.  

I reported my research to the Norwegian center for research data and gotten the necessary approve 

from them and my faculty and the University of Oslo to conduct this study.  
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Chapter 4. Presentation of Data and analysis 

In this chapter, I will present the finding from my fieldwork from interviewing different actors, as 

well as the secondary sources and documentation of the Norwegian solar market. The qualitative 

data from the interview with eight respondents aims to give a better understanding of the growth and 

development of Norway’s solar market in the last couple of years. The findings on how leaders, 

actors, and institution in the niche and regime look at the demand of solar are essential to get a 

deeper understanding of the growth that is perceived. I do argue that idealism combined with 

technological change that has created opportunities are significant factors in explaining the 

development of growth in the PV market in Norway.  

4.1 Data analysis through the Innovation theory or Multi-level perspective. 

In my research, I have chosen to look to use Multi-level perspective an innovation theory when 

analyzing the data. The reason for why I have chosen Innovation system theory refers to how the 

introduction to new processes of using Solar in Norway has led to a marked increase of solar 

production in a traditional non-energy producing sector and how this is formed into an innovation 

system. The MLP perspective helps structure where we can place solar production in Norway, how it 

relates to other industries of energy production and how the outlining environment or society affect 

the output of solar in Norway. 

When analyzing the interviews, I choose to use pattern matching as a tool to highlight difference 

themes and depending on the answers sort out what the person being interview predicted and thought 

of solar in Norway. The process of codification was a way for me to review the transcriptions and 

sort them under labels or themes that might have theoretical significance, with “pattern matching” 

we are aware and open for patterns in the data and identifiable themes that we can see as interesting 

for our theory (Yin 2009 p.136) (Thagaard 2013 p.159). When codifying, certain themes started to 

repeat themselves from the person being the interviewed, creating a pattern in how these actors see 

the Norwegian solar market. To protect the anonymity of my person I have interviewed, I choose to 

give them the names of the pantheon of 12 from Greek mythology and name the companies after the 

months of the year. These names do not represent anything about the person, company or 

contribution to the study. It was a convenient way to make them anonymous. I have kept in their 

position and background, since I think this is relevant and not exposed enough.  
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The following list of respondents has been categorized alphabetically. 

 

 

After codification through pattern matching, I found some patterns these actors in the energy market 

thought and predicted about the solar energy market of Norway. I have outlined my findings of 

Norway energy market from a multi-level perspective so that the context and answers of what they 

responded will be more precise. 

Name Position Company, Institution  Educational background 

 

Aphrodite CEO January Inc Master’s in technology, 

innovation, and knowledge 

Apollo  Investment Director, 

Clean Energy 

February Inc Ph.D. Financial Economics 

Athena Head of development March Inc Master of Science, Product 

Development 

Ares Solar energy specialist April Inc Mechanical Engineering and 

Ph.D. in Dynamic Process 

modeling 

Hera Senior VP of clean 

technology 

May Inc Master in Chinese and economy  

Hestia Ph.D. student June Inc Master in society, science, and 

technology 

Poseidon Academic 

administrator in 

energy systems 

July Inc Political Scientist 

Zeus Strategy Manager August Inc Political Scientist 
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I will start by outlining general thoughts and impressions that most of my subject mentions. Next, I 

will present some of the ideas that go more in-depth or specialized according to their field of view. 

Be aware that all the interviews were done in Norwegian, and thus the direct quotes will be 

translations. 

4.2 The ideology of saving the environment and the technology to do it 

When interviewing the actors in my study, there were two reasons that they all stated for why solar 

was growing in Norway, 1) the technology and market has become developed and accessible enough 

to work in Norway and 2) the people that choose to use solar have environmental interests in mind. 

As quoted from one of the actors I interviewed summed up.  

“There has been an explosion of the numbers of actor that offers solar products, both to 

private and business actors,” as well as more actor, “the way you buy solar panels were 

different than three years ago. Now it is a process that consumers without knowledge in 

electrics and solar can order it the same way as they would order furniture” Zeus – August 

Inc 

 

On the theme of lifestyle and environmental interested: 

“Norwegians have a motivation for being self-supplied, we have a type of self-sustainability 

gene that we like to use. We are also seeing a correlation between owning electric cars and 

having solar panels. Many electric car owners like the thought of tanking their vehicle with 

electricity they have produced.”- Ares – April Inc 

 

These patterns repeated themselves through the interview. From an MLP perspective, these variables 

can be part of the technical landscape surrounding the solar market of Norway since both variables 

address technological development, popular trends and political ideologies (Geels 2011 p.28). 

Technological development, accessibility, and lifestyle were a significant factor in why interviewee 

thought that the solar market is growing in Norway. The cuts of cost in both buying the panels 

themselves and reduce the cost of installation was sighted as reasons for helping the market. The 

time it takes to install a solar panel matters in Norway since it has high wages according to one actor 

(Zeus – August Inc). Project leaders in the market have been effective in cutting the hours of 

installation to cut pay costs for them, and this makes the project cheaper for the installation company 

and the consumer.  
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Another aspect mention is the way solar can work in collaboration with other technologies and 

entrepreneurship.  

About build integrated solar:  

“I think that is very exciting because you are catching more aspects, we are not only talking 

about energy costs, but also an investment in building materials that covers solar panels. So I 

think Norway is an exciting country because everything is so expensive, so if we can not do 

two things, like building new buildings and then install solar panels on it but make part of the 

building in solar panels, then it can become huge” Zeus – August Inc 

Addressing the same issue:  

“Build integrated solar is a new way to think about using solar as part of the solution in 

Norway, and has become more in focus in the building industry” Hestia – June Inc 

, 

A Building combining both solar power, thermal power, and hydroelectric power, through a digitized 

fuse box that could manage the cooperation between the energy systems was an exciting though and 

reality for the actors. Here we can se how niches are working togheter through network to enchance 

the growt and development of solar. The building could then choose which energy to draw from 

according to peak production hours of the energy system, even producing and selling power back 

into the system. A report from 2009 for the Zero Emission resource organization in Norway, solely 

focused on these types of building and the rapports states that Norway there is good reasons to build 

plus-buildings in Norway because the environment is suited for it and the high cost of heating and 

running a building in Norway (Nordby 2009 p.6). 

 

“Build integrated solar Is a new way to think about using solar as part of the solution in 

Norway and has become more in focus in the building industry as well.” Hestia – June Inc 

 

Build integrated solar also addresses innovations in the value chain of the innovation system. 

Through a change in the way, solar was delivered to the consumers, effectively lowering the 

threshold for installing panels on houses. Factors inside the sectorial system of innovation comprise 

the solar market have helped the diffusion of the technology into society (Edquist 2005 p.182). Even 

though there has been some diffusion, the lack of it was also a factor that was brought forward by 

interviewees. 

 

Through research on how the Norwegian natural environment affected solar panels, one of my 

interviewers said: 



25 

 

“When someone builds solar panels on their roof, it produces more energy then the 

calculation said they would because they only had taken into account the solar rays.” “They 

had not accounted for the cold temperatures effect on the panels, which resulted in that solar 

produces way above expectations, especially in March, because it was both cold and sunny at 

the same time” Poseidon – July Inc 

 

The quote addressed the factor that was not as commonly mention at length as the two main ones. 

There is a lack of knowledge about the opportunities for solar production in the Norwegian 

population. The knowledge gap goes both ways, from those that think that there is not enough sun in 

Norway and it would never be a cost-effective way to produce power, to those that believed one 

could cover their house in solar panels and be self-sustain on electricity. There is an unrealistic 

picture of the sun in Norway. When I asked why they thought it was that, there were generally two 

answers, 1) there has historically been little focus on solar technology in Norway because of low 

power prices, and 2) this is still a new technology, and people need the time to get to know it (Zeus – 

August Inc). These factors might contribute to the difficulty of diffusion of this technology in 

Norway. Concerning this and again the lifestyle arguments, five of the eight interviewees also 

mention a correlation between electric cars and the buying of solar panels, which contribute to the 

diffusion. 

  

“You don’t become rich on solar. People do it because it is fun and cool, and self-

sustainability appeals both to the Norwegian spirit, but also democratization of what is 

called the green change” Poseidon – July Inc 

 

The use of the phrase, coolness factor in trying new technology, self-sustainability and a choice of 

lifestyle was repeated by three interviews as a significant factor for them, as well as being part of 

explanations of the others for why solar was growing in Norway 

 

4.2.1 Government support and electricity 

One major factor for the growth in Germany and Japan solar production has been their government 

support schemes (Cherp et al. 2017 p.10). During my interviews, the role of government regulation 

and policy was the third most mention theme when asking about solar in Norway.  The attitude 

towards this theme was in general that the government and regulation did not focus that much on 
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solar and some regulations could be a barrier to innovative business models. The schemes that did 

exist where good schemes, but some of the protection of solar came from outside Norway. 

 

“New EU directives protected the right of power producing consumers to deliver their power 

on to the grid, creating security for Norwegian prosumers that wanted to deliver power on to 

Norway's electrical grid. Here the EU protected the consumer and small producers of 

power” Poseidon – July Inc 

 

The directives from the EU helped, but when July Inc started their work with solar in Norway, many 

of the regulations were not in place or it was impossible to navigate and understand the regulations 

according to Poseidon.  

“The rules for solar panels on the building where pointless and silly, so we had to use alto of 

time together with the building sector to get an understanding about how these rules were 

meant to functions. After many phone calls, we reach and understanding. Now the 

government has changed some of the regulation so that its easier for big builders to use solar 

in their projects” Poseidon – July – Inc 

 

Government regulation has improved as solar has been diffused more into the country. El certifications 

where meant to secure Norwegian power production according to Athena. She also mentions Enova 

as a central actor that helps develop solar.  

 

“Enova can support the building of solar in the private sector, especially if there is some 

innovation behind. Then they can share up to 40 percent of the market costs; this is to release 

any private capital that in the market that need more insurance or early backers before they 

go in. The Norwegian Directorate of Public Construction and Property and the Norwegian 

Defense Estates Agency have strict requirements to their new building projects which can 

help create business opportunities for solar.” Athena – March Inch 

 

Even though that has happened, not everyone that I interview agreed that government regulation and 

support is a big focus: 

 

“Enova’s support is good compared to other countries, but there is difficult for solar to be 

cost effective since the cost of electricity is low compared to the rest of Europe. Government 



27 

 

support can’t fix it, but a create awareness of the different technologies might” Zeus – August 

Inc 

 

What is expressed here is how cooperation between the private market, different renewable energies, 

and government regulation can help make solar sustainable in Norway according to the interviewee. 

This was also expressed through other actors that mention that wind and hydro companies in Norway 

have started to deliver solar.  

 

“The synergies will be exciting to follow; now energy companies are starting to combined 

water and solar powerplants” Ares – April Inc 

 

The theme of government regulation and support was mention by all the interviewee. There were 

different views on how much the government could affect the diffusion of the solar market. Still a 

need for change in regulation to allow new business models for solar or make it easier for prosumers 

in Norway, was viewed as important. The protecting of the solar space that government could do to 

niches was not as clear or as effective depending on who I spoke with. 

 

4.2.2 Other themes worth mentioning 

There was some themes that were not the focus of all the interviewees, but that is worth mentioning 

because of 1) there were some disagreements about it and 2) they can be insightful to the research 

question. 

One of the uniqueness of Norway is that we are self-sustained on hydroelectric power, which creates 

assumptions that there is no need for solar electric power development in Norway. My interviewees 

did not agree on that assumption and said: 

 

“The Norwegian energy sector had the attitude that we don’t need solar in Norway because 

we have all the power we need. While at the same time continuing to build a new 

hydroelectric plant, upgrade hydro plants, build new wind powerplant and build smaller 

power stations. As long as we are creating new power production facilities, then solar has a 

place in the energy sector of Norway” Ares – April Inc 

 

The thought that having hydroelectric power plant solves all our energy needs were a part of the 

theme of knowledge. Hydroelectric focus emphasized that a lack of knowledge in the system and 

society was one of the reasons solar was not growing as fast as it could in Norway.  
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Solar as a democratic power producer was a theme that is part of lifestyle and ideology. The energy 

market is a hefty investment market that is hard to go into because of costs and regulations. Solar, on 

the other hand, has a lower investment barrier and regulations are favoring it to some degree.  

 

“You can be part of the energy market through investing in a solar cell on your roof; it is a 

type of democratization of the market. You are also activating a bigger investment fund 

through the wallet of the common person that can be part of investing in the solution to 

environmental problems, money that would have gone to redecorating the bathroom can go 

to solar instead” Poseidon – July 

 

This democratization of solar combined with lifestyle choices and a jump in technology can be in 

line with Norwegian values and culture, opening growth possibilities. The Socio-technical landscape 

is in part helping to grow the niche that is solar in Norway.  

 

As a niche, solar power seems to have particular demand and support (Geel 2011 p.27) as one of the 

most significant factors for its growth. New alternatives and innovation might be laying pressure on 

the current regime. In the next part, I will look closer on the market itself to see how hard this 

pressure might be on the regime.  

 

4.3 The Norwegian Energy system 

To understand what the dominating regime is in Norway, I will start by mapping out Norway’s 

energy system with a focus on domestic electricity production. An energy system is defined as all 

components related to the production, conversion, delivery, and use of energy by the 

Intergovernmental panel on climate change (IPCC) (Allwood et al., 2014 p.1261). In this context, it 

will mean mapping out the socio-technical landscape, regime and niche of that makeup Norway's 

energy system. It is essential to have a good understanding of the status of the current energy system. 

I other words, what is the state of the regime, the landscape backing up this regime and the niche that 

tries to expand and become part or change the current regime. I will start by describing the Energy 

balance of Norway to give an understanding and overview of the supply and consumption of the 

energy system. I am interested in national consumption because of my focus on prosumers and 

Norway's PV market. What is also interesting is the electrical production numbers, since PV works 

on a system that runs on electricity, in contrast to petroleum-based energy consumption that 
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dominates the transportation section. The use of petroleum in transportation might also change in the 

future since the electrical transportation industry is growing.  

 

4.3.1 Supply and demand, the regime on Norway 

Norway is an energy exporting nation with a production of around 2 486 terawatt-hours (TWh) per 

year with over 90 percent of production in 2017 from the oil and gas sectors (Statistics Norway, 

Production and consumption of energy, energy balance [PCE] 2018, table 1). For better 

understanding, a terawatt-hour is a billion kilowatt-hours (KWh), and an average household in 

Norway uses around 20 000 KWh per year. The national energy needs are around 241 TWh per year, 

making Norway export nearly all the oil and gas produced. The domestic market only consumes 

about 85 TWh Oil production where over half goes to transportation (cars, buses, etc), while the rest 

goes to the production of oil-based materials and a fracture of the consumption by energy-producing 

industries. (Statistics Norway, [PCE] 2018, table 1). The remaining energy needs are met with 

electricity production. (Statistics Norway, Electricity 2017, table 1). With electricity, I define it as 

energy production that is created through generators with a renewable energy source because the 

statistics explicitly states non-renewable energy sources in their column.  

 

Tabel 1:  
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Source Statistics Norway Electricity, 2017, table 1. Showing the total production of energy by source 

and consumption in 2017, the numbers are in TWh. A terawatt-hour is a billion kilowatt-hours 

(KWh) an average household in Norway uses around 20 000 KWh per year.  

Supplying the Norwegian national market is mainly electricity with transportation being the biggest 

consumers of oil. According to Statistic Norway, the electrical production was in 2016, 95 percent 

hydropower, with thermal power (2.3 percent) and Wind power (1.4 percent) making up the rest. 

(Statistic Norway, Electricity 2017).  Solar power in Norway is not large enough to be on the 

statistics as of right now, but Norway has had a dramatic increase in installed solar capacity from 

2016, with around 18 megawatts- peak (how much a solar system can produce in one hour) (MWp) 

of a total of 45 MWp installed from 2016 to 2017. Meaning that Norway went from around nine 

gigawatt-hour (GWh) production capabilities to about 14 GWh capabilities in one year, which is an 

increase in solar capabilities of 59 percent. (Solenergiklyngen 2018 p.31). Through this finding solar 

energy in Norway is part of a niche environment of energy. While oil and gas dominate the foreign 

market regime and hydroelectric power dominates the domestic regime in Norway.  

 

Looking into the consumers of domestic energy, we can divide it into manufacturing industries (solar 

wafer production, aluminum production, etc.), transportation and others that include households and 

the service industry. The manufacturing industries represent several types of industries; the data 

shows that the intensive energy industries in 2014, consumed about to thirds of the energy in the 

domestic market, where 70 percent of this came from electrical production.  (Det kongelige olje -og 

energidepartement [OED] 2016 p.21). The production of aluminum was the biggest consumer of 

electricity in the manufacturing industry. 

 

The transportation industry is the primary consumer of petroleum, with a small percentage being 

electrical. Non-electrical transportation is around 94 percent of total energy needs in transport and 

consumed 76 percent of all domestic petroleum consumption in 2014 (OED 2016 p.26). The amount 

of consumption of oil and gas in transportation have gone down with around 10 percent from 2014 to 

2017 (Statistics Norway Electricity, 2017, table 1). 

 

In Norwegian households and service industry, the energy usage mainly goes to heating of buildings 

and water, lighting and use of electrical equipment. With light and electrical equipment exclusively 

using electrical production. The heating in buildings uses between 70 to 80 percent electricity with 

alternative sources like district heating and heat pumps as support (OED 2016 p.24). With an export 

portion of 2268 TWh to a domestic energy need of 241 TWh in 2017, the key description of 
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Norway’s energy system can be concluded to be export-focused and domestically green. The main 

user of petrol-based energy domestically is transportation, but that might change since Norway has 

had a 42 percent increase in electric vehicles registered from 2017 to 2018, and it is still increasing 

(Statistics Norway, Electric cars 2018).  

 

The Norwegian policy regime has an extensive set of regulation, policy, controllers, and institutions. 

This part of the regime is made to ensure that energy resources are managed in legitimate, 

environmental, productive, and value creating way (OED 2016 p.50) This is primarily through law 

and policy-making, but also include government created market instruments that are to ensure that 

Norway energy and water resources are managed responsibly.  The ministry for energy management 

in Norway is named Ministry of Petroleum and Energy, showing how embedded the Oli and Gas 

industry is in the state 

 

4.3.2 The socio-technical landscape of Norway’s electric production 

An important note is that the landscape of a system is not an actor but a background or framework 

that actors in the regime and niche exists in. The landscape does not set any specific pressure as an 

actor would do, but set the boundaries, structure, and situation that actors that work inside the 

landscape must adapt and react to its changes. When I use the word “pressure” in a socio-technical 

landscape I mean the general pressure for example nature has on our behavior as actors in it (Geel 

2002 p.1261) 

 

Norway’s has been a significant energy exporter to Europe since the late 20th century, and the 

countrye`s capacity to create cheap hydroelectric power was in high demand from the European 

electrochemical and electrometallurgical process industries. Multinational companies from the US 

and Europe used Norwegian hydropower to produce aluminum, ferrosilicon, nickel and other 

materials and metals that was energy demanding to create. (Hanson, J., Kasa, S. & Wicken, O. 2011 

p.11) Together with the nationalization of energy producers and new laws, the energy business was 

highly politized and created the foundation that the later petroleum and gas industries continued. 

(Hanson, J., Kasa, S. & Wicken, O. 2011 p.11). Modern Norway was industrialized and built with 

hydropower. It is the main production actor in the domestic energy regime. The potential for 

waterpower in Norway is about 214 TWh/year, and the country has only built out 60 percent of this 

since 2013 (Bendiksen 2014 p.16). Because of this, hydroelectrical production creates different 

challenges for other renewable energy sources than in the neighboring countries. Since the domestic 

demand is already covered by cheap renewable electrical power, other alternatives like solar, carbon 



32 

 

capture (CCS) wind, thermic, bio, wave, tide, and subsea current are not priorities or needed. High 

expansion costs, further need for research and development and no domestic supply further 

undermine the potential growth of other renewable industries in the country, even though its 

geographical location makes a Norway suitable for these energy sources. (Hanson, J., Kasa, S. & 

Wicken, O. 2011 p.12).  

 

With seemingly no need for new energy sources in Norway, what pressure does the landscape have 

on the current energy regime that allows Solar power to exist in Norway? Norway's government has 

stated that Norway does not have the resource base for solar technological development on an 

industrial level (OED 2016 p.155).  There is however a political goal that most of the world energy is 

to be provided by renewable clean energy, and a concise transition from fossil fuels to renewable 

energy is underway in the world. These policies are reflected in the Norwegian government's 

whitepaper report to parliament on energy policy from 2015 to 2030 where it states that “the 

government will develop and foster more effective and climate-friendly use of energy” (OED 2016 

p.9). They outline in the white paper that the government wants to use the Enova (a company that 

was created to assist in transition in the energy sector) as one agent in this process. I could however 

not find a strategy for how to include solar power into this except some use of government funding 

for private use and production (OED 2016 p.9). Support schemes for solar have had a triggering 

effect according to Enova, and widening of current schemes as well as creating new ones will help 

the solar put pressure on the regime. (Bendiksen 2014 p.67). 

 

This lack of policy does not mean that the State of Norway has not had technological policies 

involved with the development of renewable energy. Norway has slowed down its construction of 

new hydroelectrical power stations since the 1990s. (Hanson, J., Kasa, S. & Wicken, O. 2011 p.72). 

They have chosen a strategy of focusing on funding research and development on renewable energies 

that can be identified as distributive innovations; these are technologies that require a substantial 

change and investments in the framework, technology, development of new knowledge bases, 

organizational, institutions and companies landscape of the current energy regime (Hanson, J., Kasa, 

S. & Wicken, O. 2011 p.73). 

 

These technologies are far from market-ready, are dependent on scientific breakthroughs to succeed 

and will not contribute to energy production in the short run. Examples include offshore wind, wave, 

and saltwater-freshwater osmosis power that are disruptive technologies. Because of this other viable 
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option have not been focused on, like wind, solar and biomass. (Hanson, J., Kasa, S. & Wicken, O. 

2011 p.72 -73) 

 

One landscape “pressure” is the Paris Agreement that Norway ratified in 2016, which is the most 

ambitious climate agreement in the world. (United Nations Climate change 2018). Over 195 

countries have signed the agreement, and it aims to bring all nations into a common cause of 

combating climate change, adapt to its effect and help developing countries to do so. It seeks to keep 

the global temperature from rising above 2 degrees Celsius this century and from limiting the 

temperature increase above 1.5 degrees over that (United Nations Climate change 2018). The 

agreement also aims to increase countries ability to deal with climate change and make the financial 

flow of capital consistent with low greenhouse gas emissions and resilient climate pathways. (United 

Nations Climate change 2018).  The agreement requires all parties to do their best to reach these 

goals, and through what they call “nationally determined contributions,” each country is required to 

outline what it can realistically achieve and how it will achieve it (United Nations Climate change 

2018). 

 

 The paris agreement includes Norway and has set a natural pressure on Norwegian policymakers 

both from themselves, but also from the public in creating a policy that favors renewable energy 

development and reduction in CO2 emissions. Here however a paradox when it comes to the 

petroleum and gas industry, as well as the hydroelectrical sector which is an essential industry in the 

Norwegian economy. 

 

One challenge the landscape of Norway has that other nations landscape lack is the economic and 

security drive behind renewable energy. In most other European countries renewable energy might 

contribute to energy security by being an alternative to more insecure sources of oil and gas from 

Russia or the Middle East, exemplified in the OPEC crisis in the 70s. Having renewable production 

of energy domestically is also a matter of national security so that countries like Germany, France, 

and Denmark do not need to realy on energy import. The lack of non-renewable energy sources 

drives the development of the national energy sectors of these European countries and spills over to 

other policy areas, like a business, innovation, employment, and regional politics. (Hanson, J., Kasa, 

S. & Wicken, O. 2011 p.127). The security agenda is not relevant for Norway’s as an energy 

producer and exporter, and we thus lack that driven force behind renewable energy development in 

the country. The lack of drivers has also made it hard to legitimize for politicians and society the 

building of new powerplant, this is reflected in the wind energy production, which has failed to 
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create lasting and impactful alliances and networks that can affect Norwegian policymakers. 

(Hanson, J., Kasa, S. & Wicken, O. 2011 p.127).  

 

Including a lack of drivers in the economy to expand the power production, there are also a 

conflicting agenda and increased resistance from society to the construction of new powerplants. 

These are represented by different actors and groups that have a different understanding of how the 

energy system should develop. Here we can divide between two types of pressures that have affected 

the legitimize of Norway energy system. The first are actors that oppose the construction of new 

powerplants but has no central place in the energy system itself, and the second group are actors and 

institution that exist internally in the regimes and niches. These have not been able to organize 

themselves enough to challenge the regime of petroleum, gas and hydropower industries (Hanson, J., 

Kasa, S. & Wicken, O. 2011 p.128). The first group can be called “external resistance” and has its 

roots from the activist to hydroelectrical power that formed in the 1960s and culminated into active 

civil disobedience with the Mardøla and Altavassdraget demonstrations in 1969 and 1979-81. The 

external resistance is mainly focusing on the preservation of nature and how the construction of 

powerplants, be it wind or hydro, ruins nature. There are also the rights of the local population and 

the Sami people’s right to control the natural resource in their area. After the demonstration in the 

early 80s, the building of hydroelectrical power has been reduced. (Hanson, J., Kasa, S. & Wicken, 

O. 2011 p.128). 

 

The socio-technical landscape on Norwegian energy production has also faced a view on the energy 

system that has made it hard to mobilize support for renewable power production; the question is 

electrical power infrastructure or a commercial good? These issues were raised during the 1980s and 

90s where some actors advocated that electrical energy is a commercial good that should be 

produced and sold to new markets, culminated into a liberalization of the energy market, and the 

creation of a Nordic commercial market for energy that in collaboration with other Nordic countries. 

Actors against this policy favored power as infrastructure and should therefore not be produced for a 

commercial market, but to satisfy the domestic need for energy, to secure low prices for the 

population and Norway’s power intensive industries like aluminum production. (Hanson, J., Kasa, S. 

& Wicken, O. 2011 p.129). 

 

The liberalization of Norway's energy market was a paradigm shift in Norway’s energy regime 

resulting in low investments in power construction because of the already low prices for energy 

(Hanson, J., Kasa, S. & Wicken, O. 2011 p.135).  The low prices changed in 2003 when more 
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countries liberalized its energy market and opened for Norwegian power productions. Since then, 

power prices have soared in Norway, a country that has historically had the lowest electricity prices 

in Europe, which had in 2010 around 13 percent higher electrical prices than the average in the EU. 

(Hanson, J., Kasa, S. & Wicken, O. 2011 p.135). High electrical prices lead to high price fluctuation 

in Norway's domestic market, and the costs could vary from region to region and season to season. 

The power producers would sell power to Europe during the summer and import power according to 

stored water levels during the winter. The fluctuation has created some uncertainty to the power 

prices, and the fluctuation was especially big in the winter of 2010-2011.  (Hanson, J., Kasa, S. & 

Wicken, O. 2011 p.136). The government has since then pledged to the construction of renewable 

energy in Norway, and in 2013 they created Enova, a consultancy company that’s mission is to 

contribute to reduced greenhouse gas emissions, facilitate development of energy and climate 

technology and strengthened security of supply in Norway (OED 2016 p.9). 

 

There’s, however, an argument that the government had had a lack of political vision and strategic 

consensus in how the country is to develop its energy sector. This has made it difficult for the 

different policy tools to coordinate and work together to create a capable system. Especially between 

the infrastructure view of energy and the commercial view of energy that exist in the country. This 

fragmentation in politics is part of the uncertainties that have grown out of the transition between 

these two schools of thought, leading to some legitimacy discrepancy to the current energy system 

(Hanson, J., Kasa, S. & Wicken, O. 2011 p.143).  

 

In a white paper from 2016; however, Norway’s government wanted to create a framework for 

profitable production of renewable energy, with hydroelectric power as the backbone of the energy 

system. (OED 2016 p.9), They have suggested expert groups are created and to advise on a reform of 

the current regulations on hydropower. They also want more effective use of the Their focus is on 

environmental protection of nature, maintaining and developing the existing hydroelectrical power 

plants, production when the demand is at its highest, development of wind power and reforming the 

electrification market after 2021). Effective use of energy is to be achieved through Envoa and 

building regulation, thus achieving the government’s goal of reducing the energy intensity with 30 

percent before 2030 (OED 2016 p.9-10), but does not mention PV systems or Building-integrated 

solutions as a useful tool for this. This can exemplify a shift in the economic paradigm from a 

Keynesian economics view as energy as an infrastructure to a more neo-liberal approach that defines 

energy as a commercial good.  
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There are also plans for investment in the infrastructure of power cables between European countries 

and Norway, increasing Norway's transfer and export capacity. These investments will lead to further 

integration of the European energy network and increase the commercial opportunities for increased 

power exportation to other countries. (Hanson, J., Kasa, S. & Wicken, O. 2011 p.140). 

 

We can sum on the landscape of Norway in that it is different from other countries. It is one of the 

few power producers in Europe, and with access to both fossil-based and renewable hydroelectrical 

energy other types of energy technology has had a dissimilar experience when introduced to Norway 

energy system than in the rest of Europe. Even with this type of landscape, how has solar technology 

been able to gain traction in what can be described as a hydro-dominated system? In the next section 

of the paper, I will present innovations that contributed to the installation and use of solar power in 

Norway. 

4.3.3 Niche innovation that contributes to the rise of solar transition in Norway 

As a niche, solar has been an ongoing technology in Norway since the 1970s, but the industry focus 

has been on manufacturing. The first Norwegian PV manufacturing firm, Scanwafer emerged in the 

90s with expectations to export to the growing German and Japanese markets (Normann & Hanson 

2015 p.12). These rapidly growing markets where supported by public research and development 

programs, like the “Solar roof” program in Germany and the Japanese sunshine program. These not 

only developed and matured the PV technology but also contributed to the rise in the PV sector in 

these countries (Cherp et al. 2017 p.621). Japan became the most prominent manufacturer and 

installer of PV in the 90s, but in 2000s Germany introduced a new feed-in-tariff system that made 

Germany overtake Japan in the mid-2000s in both manufacturing and installation of PV systems.  

 

Because of Norway cheap industrial energy cost and the high energy demands in the production of 

solar PV silicon wafer, Norway became a natural production hub for such activities. Large global 

actors like Renewable Energy Corporation (REC) and several suppliers started to base themselves in 

Norway. These industries had an export focus to emerging market overseas and were oriented for 

manufacturing and supplying the constructors of overseas power plants. When China became a 

global player in the late 2000s, its rapid increase in production capacity and the decrease in 

production costs outcompeted the Norwegian manufacturer of PV — resulting in the termination of 

many companies in Norway including REC (Normann & Hanson 2015 p.12). Since the power is still 



37 

 

relatively cheap, the wafer industry survived, as well as an emerging of companies that focused on 

building, operating and maintaining solar power plant oversea like Scatec Solar. There is a focus on 

component supply in Norwegian solar companies that are export oriented, and the creation of 

Norwegian Crystal and Elkem Solar reinforces this notion.  Domestically solar PV production and 

use have been reserved to a geographical location that had difficulty to connect to the national power 

grid, resulting in that most installations were off-grid on longhouses or vacation cabins and the 

annual installation has historically speaking been below 500kwp (Normann & Hanson 2015 p.12).  

New building regulation, effect tariff and a change of focus in the support schemes have changed the 

framework of the market. These schemes promoted effectivization and innovation that is based on 

the effect of every KW instead of how much KWH produced. New building requirements have 

changed the focus of building from the reduction of energy use and needs to a total energy need for 

the building, creating a framework where building wants to either be near zero emission houses or 

“plus buildings” (they produce more power than they consume in total). These regulations are 

expected to be further be strengthened by the European Union’s owns building directive, that 

demands a near-zero emission building before 2020. New regulations have increased the need for 

renewable energy production on a local level to meet their energy needs, and with the current 

technological trend, this need can be meet by solar cells. (Solenergiklyngen 2018 p.50).   

The effect tariff is both a bane and boon for the solar market, since it threats the profitability of solar 

cells when it comes to production but can make it more lucrative to have them in the first place for 

consumption (Solenergiklyngen 2018 p.6).  The proposed effect tariff, for example, want to make a 

subscription-based energy system that is based on how much power the consumer wants to use. It 

can therefore, be more lucrative for companies to produce some power in the house. There is 

however substantial pushback for this tariff in Norway. The Norwegian Water Resources and Energy 

Directorate that proposed this tariff has had to rethink the resolution on this matter and will take a 

new round of enquires before deciding if it will be implemented (EnergiNorge 2018).  

The digitalization of Norway's society creates new communication solutions, business models and 

control system for planning. Solar power is closely tied in with smart-grid systems, smart control 

system, energy storage, and the electric vehicle market. There is a new automatic measure and 

control systems (AMS) that is required in every Norwegian house before 2019. The AMS makes it 

easier to install solar power and smart energy systems in households. They are combining the AMS 

with the new Elhub projects, that aspirer to centralize all energy data in one hub for reporting and 

saving, creates new opportunity for business models like making relestate developers able to create 
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plus apartments building that effectively makes every person living in the building a plus customer. 

These changes to the energy system lower the bar for people to use solar technology, creating further 

market potential (Solenergiklyngen 2018 p.53) and contribute to the rise of solar in Norway.   

Chapter 5. Unlikely growth 

This paper has tried to answer the following research questions; 1) Why do Norway’s photovoltaics 

consumer and producer industry continue to grow? 2) How do they affect technological transition in 

Norway’s energy system? Through interviewing actors in the industry and looking into documents, 

archival records and white papers about Norway’s energy sector.  

The pattern of themes that grew out of my data have pointed out some themes for the growth. 

Lifestyle and environmental concerns seem to be one main factor for the continued growth of PV in 

Norway. Interviews point out that many Norwegians like to 1) feel self-driven and sustainable, 2) 

have environmental concerns and 3) like the technological and democratically aspects of the 

renewable energy, and solar is easier to get into than wind or hydro (Zeus, Athena, Hestia, and 

Poseidon).  Renewable energy concern is also a focus of the government of Norway that has created 

institutions like Enova and created stricter building regulation for more energy effective buildings 

(OED 2016 p.9). The secondary data supports the growth of solar in Norway as well, where Norway 

grew its installed capacity with 59 percent from 2016 to 2017 (Solenergiklyngen 2018 p.31). While 

its accumulation effect capacity grew with 52 percent and installed capacity grew with 29 percent 

(Solenergiklyngen 2019).  

 

Technology development that made it possible to build integrated solar was also a theme that has 

increased the interest in solar in Norway. As Hestia said 

 

Build integrated solar is a new way to think about using solar as part of the solution in 

Norway, and has become more in focus in the building industry” Hestia – June Inc 

 

Technological development is further is supported in government white papers where stricter energy 

consumption regulation in new building projects (OED 2016 p.10) have created a kind of alliance 

between the solar and the building industry. The lowering cost per panel made it more cost effective 

to include solar as part of a façade of the building. This has however not been fully implemented yet 

with mainly prototype buildings showing the concept. 
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Digitization as a theme was less mentioned in the interviews but instead through company and 

cluster reports on the industry (Solenergiklyngen 2018 p.5). The interviewees still said it as an 

essential aspect of growth because it made it easier for potential solar users to find out the costs and 

production capabilities that would be available on that house. 

 

“The company Otowo change a lot with digitization because it lowered the barrier for 

private customers to invest in solar. They lowered the barrier by creating a map of solar 

radiation in Norway and an easy way to calculate the cost of production and productions 

level when installed” Poseidon – July 

 

Easier access to technology and lower costs was then a theme for why solar was growing. 

Digitization of the fuse box makes it easier to connect the PV system to the house and energy grid. 

There is an increased number of actors that can provide the service and have lowered the barrier for 

people without general knowledge of solar to buy and have PV installed (Zeus – August Inc). This 

also addresses the increased versatility of solar as both energy producer and building material. The 

Elhub project that aims to centralize a lot of energy data in Norway (Solenergiklyngen 2018 p.53) 

also contribute to lowering in the bar because of the energy grid is becoming smarter. Solar was not 

the reason for the Elhub project but benefited from it as well. 

 

5.1 Answers 

To answer the question of why solar is growing in Norway? We can conclude that there are many 

different themes that contribute to its rise. From environmental ideology, technology development, 

and accessibility, digitalization, as well as new government regulations and alliances. No one theme 

is the sole responsibility, and there is not a clear focus or effort from the government that is pushing 

solar in Norway. Rather, indirect changes in the landscape opens the possibility for solar 

development, combined with niche innovation that lowers the bar enough for those that are interested 

in solar.  

 

How, then, do they affect technological transition in Norway’s energy system? The current capacity 

of Norwegian solar in 2018 is 64 MWp and supplies around 3000 households (Solenergiklyngen 

2019) in Norway. Compare that to over 2.4 million homes in Norway in 2018 (Statistics Norway 

(F&H) 2018), where around 95 percent is powered by hydroelectric power, the impact of solar on the 

transition in Norway energy systems is minimal (Statistic Norway, Electricity 2017). This 
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domination of the hydroelectric power production will likely continue in Norway since the country 

still has untapped water resources and can build out its hydroelectric power production in the future, 

this, however, requires high investment cost and the everyday person can't afford it. The alliance 

between the building industry and solar can create a differsified field of energy. Here we will see 

more use of other energy source like thermal, wind and solar in cooperation with eachother as well as 

hydropower to greate a effective and renewable energy regime. 

 

5.2 Conclusion 

The democratization, digitalization of the grid, lifestyle choices of the people and increased 

accessibility of PV technology is not enough to “overthrow” the current energy regime of systems 

innovation of energy in Norway. It is however enough to keep the niche of solar alive, growing and 

profitable in a land that traditionally is famous for its cold weather and lack of sunlight.   
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