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ABSTRACT 

Efforts to combat climate change through limiting our greenhouse gas emissions (GHG), 

is the main driver of the energy transition and entail strategies to decarbonize the energy 

sector. However, these strategies come with various social and technical challenges which 

are important to address, especially regarding emerging consumer participation in the 

system as producers and consumers i.e., prosumers. 

 

The aim of this study is to investigate how smart technical solutions can be better diffused 

to improve participation of consumers in the energy transition through building knowledge 

and direct engagement as prosumers. Similarly, this study aims to investigate if there is 

potential for such smart technical solutions to help improve social acceptance of 

renewables and smart meter devices which also support “prosumerism”, through exploring 

Ferroamp, and its unique smart solution modular system as an example in the Swedish 

context.  

 

This study conducted three qualitative interviews, one with a solar seller who acts as a 

representative and interacts with a large consumer base as well as 2 customers of the 

Ferroamp system. These interviews led to conclusions regarding the opportunity of smart 

solutions to facilitate greater knowledge and participation in the Swedish Energy 

Transition; however, key challenges regarding technological awareness and economic 

knowledge of the consumer base remain, which has implications for actors trying to 

increase smart technology penetration in Sweden. Therefore, this study highlights the 

importance of increasing consumers’ technological awareness and better communicating 

economic benefits if we are to increase consumer acceptance, participation, and 

engagement in the energy transition moving forward. 

 

Keywords: Swedish Energy Transition, Smart Solutions, Smart Meters, Social 

Participation and Engagement, Prosumers, Prosumerism 
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CHAPTER 1.  INTRODUCTION 

 

The efforts to combat climate change through limiting our greenhouse gas emissions 

(GHG), especially CO2, to control atmospheric temperature levels, is the main driver of 

the energy transition. Mitigation of such emissions is crucial in avoiding the occurrence 

of irreversible climate impacts and consequences. Various mitigation strategies are 

characterized by reducing energy demand, decarbonizing the electricity supply, and 

electrifying the final use of energy. However, such strategies, which play a major role in 

the energy transition, come with various social, technical as well as economic challenges. 

Consequently, as we transition to more renewable electricity systems, it is crucial that both 

technological and social challenges are addressed in a manner which combines these 

aspects to solve the energy transition and its challenges more effectively.  

 

Traditionally, consumers are characterized by passive behaviors: only buying and 

receiving energy from the grid. Yet as the penetration of distributed energy resources in 

the form of renewables is increased in electricity systems, and the emergence of small-

scale technologies within distributed energy systems, a major shift is occurring to 

encourage more community and end-user based forms of ownership and management 

(Balest et al., 2018). In addition, the development of new technologies, including smart 

meters and a smart grid system, have emerged to provide solutions to the challenges of the 

sustainable energy transition. Overall, this has led to opportunities for consumers who 

produce and consume (and share) energy with other grid users. Such users are called 

prosumers (Castellini et al., 2020).  

 

While this may come across mainly as a technological phenomenon; it is also social. The 

role the average consumer has in the electricity system is changing, which has implications 

regarding awareness, knowledge, and engagement.  
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But can the increase in prosumers through awareness and participation, lead to an 

acceleration of the energy transition by addressing both social and technical challenges 

synergistically? 

 

As we aim to integrate smart technologies, it is important not only to investigate how and 

what technology is accepted, but also why and what implications it has for overall 

participation. 

 

1.1 Background 

Sweden has set a goal to reach net-zero emissions by the year 2045 (UNFCCC, 2021). 

Sweden does have a significant amount of low-carbon and renewable energy in its 

electricity mix, mainly depending on domestic production from nuclear and hydropower 

(Kooij, et al., 2018). The dependence on these electricity resources has resulted in a highly 

centralized system and structure of the Swedish energy market (Magnusson & Palm, 

2019). Additionally, the electricity sector in Sweden is oriented towards a centralized 

system due to Swedish municipalities having had monopolies on both electricity and heat 

production until 1996; and as a result, led to a reliance on major production companies 

and distribution from municipality owned companies (Ruggiero, et al., 2019). An 

overview of the electricity market structure from Leysen (2018) can be found in Figure 1 

Below. 
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Fig. 1: Electricity Market Structure in Sweden (Leysen 2018, pg. 68) 

 

Prosumerism in Sweden has been steadily increasing since 1997, which is connected to 

the emergence of energy production from renewable sources, such as solar photovoltaics 

(PVs); this is related to the change in legislation which made it possible to sell electricity 

back to the grid and was supported by state subsidies and tax-reductions (Kooij, et al., 

2018). Since 2009 it has been possible to receive state aid for installation of PVs with the 

maximum level being 30% for companies and 20% for other actors (Kooij, et al., 2018). 

Since 2015, micro-producers of renewable electricity can also receive an additional tax 

reduction of 60 öre/kWh (Kooij, et al., 2018). Presently, there is an increasing trend where 

more private households take interest in installing PVs, but the market share for PVs is 

still small (not even 1% of total electricity production) (Kooij, et al., 2018). 

 

One driver for prosumerism has been the shift away from a centralized electricity system 

governed by a few multi-national companies and redirection towards “the actor-

institutional dimension”. However, there has been a struggle in Sweden regarding such 

grassroot and prosumer initiatives when compared to their neighbor Denmark and other 

countries such as the Netherlands (Kooij, et al., 2018).  
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Another factor which may impact prosumerism in Sweden is electricity pricing. When 

compared to other European countries, Swedish households have some of the most 

expensive electricity prices. However, 2020 is set to have record low electricity prices in 

Sweden, with the second half of 2020 having the lowest electricity price since the first half 

of 2010 (Statista, 2021). This downward trend can be seen in Figure 2 below. 

 

 

Fig. 2: Electricity Prices for Households in Sweden (2010 to 2020 semi-annually) (Statista, 2021). 

 

Perceived low prices have the potential to impact prosumerism in Sweden; however, other 

costly aspects of the electricity bill such as taxes or grid fees could play a role as well. 

 

1.2 Ferroamp and their Solution 

Swedish Ferroamp Elektronik AB, founded in 2010, which offers a unique solution which 

combines solar PV technology and intelligent energy balancing through an “EnergyHub” 

that collects data from other components of the system to optimize the energy flow 

between solar PV, energy storage and the utility grid (Ferroamp, 2020a). 
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The products of the company include the EnergyHub, a solar string optimizer which 

allows for a combination of solar panels from different manufacturers and for the system 

to be gradually expanded, energy storage in the form of batteries with various partners, 

and a safety mechanism for the system in the form of a Fireman switch (Ferroamp, 2020a). 

 

The energy cloud provided by Ferroamp allows the consumer with the company’s system 

to monitor system’s operation and performance either from the computer or via mobile 

phone. It collects measurement data from all processes and parts of the system and allows 

consumers to access that data through summaries, historical data, and/or specific aspects 

of the system. Additionally, customers can access the production of the PV panels and its 

effect on the property’s electricity use, energy storage charge and discharge in relation to 

production consumption, information on the EnergyHub system and the power imported 

from, or sold to, the electricity grid and the consumption of the property with the system 

(Ferroamp, 2020b). 

 

1.3 Aim and Research Questions 

This study aims to investigate how the diffusion of smart meters affect, in reality, social 

participation in the energy transition in the form of knowledge building, perceived direct 

engagement and acceptance of renewable energy technology such as solar panels. 

Similarly, this study aims to investigate if there is potential for smart technical solutions 

to help improve such engagement in the form of “prosumerism”. 

 

This study explores Ferroamp and its unique smart solution metering system (refer to 

section 1.2) as a case study investigating how smart technology can help support 

household prosumers through better knowledge, increased acceptance of renewables. 

Consequently, leading to a conclusion on how we can better use smart technology to 

increase social engagement. 
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The scope of this thesis has been delimited to a Swedish context, given by both the time 

constraint of the study and the company and interviewee locale.  

 

The research questions which have been investigated to achieve the desired aim of this 

thesis are: 

1. What are the opportunities and challenges for smart meters technology to help 

facilitate social engagement in the Swedish Energy Transition (SET) through 

building knowledge, experience, and acceptance of households? 

2. What are the opportunities and challenges for technological smart meter solutions, 

such as Ferroamp, to support social participation in the Swedish Energy Transition 

(SET) in the form of prosumers?  
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CHAPTER 2.  LITERATURE REVIEW AND THEORY 

 

This section aims to introduce important concepts of the sustainable energy transition that 

connects to the problem of the study, thus providing the theoretical basis for the thesis. 

Additionally, this chapter conducts a literature review tied to key concepts of the study. 

The literature review investigates previous studies that connect the concepts of prosumers 

and smart meters to the social aspects of the energy transition while also analyzing how 

such smart solutions have been previously studied in the Swedish context.  

 

2.1 Social Participation 

A key aspect of the energy system is that the production, distribution, and consumption of 

energy is determined by the interactions between its technical and human components; 

therefore, the energy system is the result of the actions of individuals, stakeholders, and 

public actors (Balest et al., 2018). Consequently, as the energy transition aims to achieve 

its goal of decarbonization, the social aspect is crucial and heavily tied to the technical 

one. 

 

Social participation is theorized to be crucial in the energy transition for communicating 

the problem itself and establishing the acceptance of policy and technological 

interventions; from prompting behavioral change to increasing democratization of the 

energy system (Chilvers et al., 2018), this concept can take many different forms and such 

engagement can be difficult. 

 

While engagement and participation can be a unique opportunity for consumers to shape 

the energy transition, there are many different ideas regarding this matter and conflicts 

result expectably when different views and opinions collide (Radtke et al., 2020).  

 

One form of participation is through that of civic engagement which, in itself, is a catch-

all term for a numerous way in which individuals and groups influence the community, 

political decision-making, and other public processes which can include protest, voting, 
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and energy cooperatives. For this thesis, the idea is to view the households as collectives 

of participation as the energy system becomes more distributed in the transition where 

civic engagement takes the form of energy citizenship. Energy citizenship is a term that 

encompasses the different ways citizens are becoming directly involved in the energy 

transition, as well as engaging politically as consumers by participating in protests, support 

movements, and/or as prosumers (Campos and Marín-González, 2020). 

 

2.2 Prosumers and Smart Meters 

The definition of prosumers can be summarized as an actor in the energy system who both 

produces and consumes energy. Yet the interactions a prosumer may have with the grid 

system is usually more complex. A definition which summarizes prosumers in the context 

of the renewable energy transition comes from Campos and Marín-González, (2020) 

stating: 

 

“Renewable energy prosumers are active energy citizens who may be involved in 

producing and self-consuming renewable energy and/or may be willing to participate in 

energy markets, providing services such as aggregation or energy efficiency support, 

across different energy sectors (electricity, transport, heating and cooling).” (pg. 1) 

 

Not only do prosumers produce and consume, but they offer opportunities to provide 

energy services. However, an increase of such active consumers could provide technical 

challenges to the grid system. A supporting technology for this comes in the form of Smart 

Meters, which have become an important player in optimizing the load characteristics of 

the power grid, improving the quality of power consumption, and increasing the economic 

benefits of power supply companies (Liu et al., 2020). A Smart meter is a digital meter, 

usually connected to the internet, capable of two-way communication between power 

supply companies and users. Additionally, these meters can manage and adjust the power 

consumption of users’ various electrical equipment automatically. One way to think of 

these meters are as “the eyes” and data source of the power grid (Liu et al., 2020). 



 9 

 

When discussing smart meters in the context of the energy transition, the conversation 

tends to focus on nudging consumers to promote more sustainable consumption behavior. 

A nudge is defined by Giest (2020) as, “any aspect of the choice architecture that alters 

people's behavior in a predictable way without forbidding any options or significantly 

changing their economic incentives”. However, with smart meters there is a complex 

intersection of regulatory measures that can, depending on timing and coherence in 

combination with market structures, affect the type of smart meter technology and services 

that are implemented; thus, affecting their ability to nudge and consumer’s perception of 

the technology (Giest, 2020). This will further be explored in section 2.4, especially 

regarding the Swedish context in 2.5 and what this may imply for prosumerism. 

 

Overall, given how the smart meters provide two-connection communication and the 

potential services which can be offered, it is interesting to see how specific energy actors’ 

interactions with such technology can impact the course of the energy transition. Smart 

meters therefore provide an opportunity, through providing key data such as consumption 

vs. production and seeing direct economic benefits, to support prosumerism. As a result, 

smart meters have become an important technology to explore when aiming to accelerate 

the energy transition through supporting renewable energy prosumers. 

 

2.3 Prosumers as a Social Movement 

According to the characteristics of social movements from various scientific literatures, 

renewable energy prosumerism, specifically in the legal forms including: cooperatives, 

energy communities, social enterprises, and partnerships between organizations, fit the 

definition of a social movement towards a decentralized democratic energy model with 

clearly identifiable opponents (e.g., fossil and nuclear energy industries and big utility 

companies). Moreover, as in other social movements, prosumers have “collective 

identities” and are regularly involved in networks (Campos and Marín-González, 2020). 
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Additionally, prosumer initiatives adopt interpretative frames such as energy justice, 

energy democracy, climate change action movements, anti-nuclear movements, and to 

some degree, feminist, and other social justice movements; in line with certain definitions 

of social movements, prosumerism also creates a space for knowledge-making and socio-

cultural learning (Campos and Marín-González, 2020). 

 

However, further attention to the impacts of prosumerism is needed. Prosumers acting 

collectively have the potential to greatly influence the path of the energy transition. 

Furthermore, they can act as change agents towards a more decentralized, democratic, 

inclusive, just, and sustainable energy system (Campos and Marín-González, 2020). Yet 

some questions remain. Do smart meters and other smart technologies have the potential 

to support prosumerism, or do they instead provide barriers? As we continue to investigate 

the concept of prosumers as a social movement in the energy transition, it is also important 

to look at how the technology influences this movement through adding obstacles in the 

form of concerns, acceptance issues or instead provides greater support through 

knowledge building and sharing.  

 

2.4 Smart Meter Acceptance 

Engagement with Smart Meters has largely been studied regarding technical demand 

response and being supported by Electric Vehicle (EV) adoption such as in The Demand 

Response Technology Cluster… Carmichael et al., (2021) and how Smart meters support 

the expansion of the Electric Vehicle fleet such as in Liu et al., (2020).  

 

Regarding the social aspect of smart meters, attention in literature has focused upon 

acceptance factors in specific contexts. Chamaret et al, (2020) highlighted key findings as 

to why municipalities may resist smart meter rollout. They emphasize that electricity 

meters concern several stakeholders throughout the electricity system, including 

intermediary actors who fall in-between the installers and the final users, leading to 

potential resistance movements from not only end-users, but these intermediary actors as 
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well. The study recommends to instead have some level of meter ownership with an in-

between stakeholder who also benefits from the roll-out (i.e., the DSO or the energy 

supplier) to prevent potential resistant of such “in-between” actor by transforming them 

into users (Charmaret et al, 2020). 

 

Additionally, the literature highlights the importance of clear and balanced cost-benefits 

analysis for end users; finding that there is a lack of perceived benefits and strong 

sensitivity from those who are resistant (Charmaret et al., 2020). 

 

Chawla et al., (2020) identified various preferences among consumers in the context of 

India. Results show that “tech-savviness” of India’s consumers, access to the internet, 

possession of smart phones and ambitious goals of the Indian government, provided a 

productive mix for a nationwide roll-out of smart meters; concluding that technological 

awareness played a key role towards greater smart meter acceptance. Additionally, this 

article highlighted the importance of social media, traditional forms of media and 

marketing for building positivity and acceptance of smart meter installations among 

consumers. Lastly, this article found that in India, consumers generally look for 

information from energy companies highlighting them as a potential major play in smart 

meter diffusion (Chawla et al., 2020). 

 

Alkawsi et al., (2021) identified factors relating to consumers and smart meters 

acceptance. Their main finding was that technological awareness and eco-effective 

feedback were the important in creating a positive view on the adoption of smart meter 

technology, while privacy and safety concerns led to greater resistance. Moreover, that 

users should be provided with access to feedback regarding energy consumption through 

“visually-appealing” and easily accessible interfaces (Alkawsi et al., 2021). Yet, it is 

important to note that this study only examined data collected from two cities in Malaysia, 

making the results limited in applying such findings to different contexts. 

 



 12 

Hmielowski et al., (2019) results suggest that perceptions and experiences with privacy 

violations directly impact the level of support for smart meter installation; additionally, 

descriptive social norms and technology readiness factors were associated with support 

for smart meter installation. Of note, their study was conducted in U.S states which had 

high (over 50%) rates of smart meter installation yet there were numerous respondents 

who held no strong opinion towards them. Lastly, the article highlighted that 

communication strategies were more effective when smart meters were presented as a 

technology with economic benefits rather than a technology with environmental benefits 

(Hmielowski et al., 2019). However, it is important to note that this study was conducted 

in the U.S, and thus is limited in applicability to other contexts. 

 

A study conducted by Bugden and Stedman (2019) found that ceteris paribus, familiarity 

with smart meter technology and knowledge about climate change, have the greatest effect 

on smart meter acceptance within their sample population. Moreover, smart meter 

acceptance, age demographics, and income have the strongest impact on consumer 

engagement with their meters after installation. They emphasize that outreach and 

communication should focus on increasing familiarity with the technology and 

demonstrating the climate benefits of smart meters, associated products, and services. 

Additionally, the study stresses a need for greater outreach and communication to potential 

consumers to increase future diffusion (Bugden and Stedman, 2019).  

 

A major reoccurring barrier to acceptance regards questions of privacy, which was 

touched upon by Chamaret et al, (2020) who recommends utilizing intermediary actors 

(e.g., Energy suppliers, DSOs) as smart meter users to serve as trustworthy actors for data 

collection. Alkawsi et al., also emphasized privacy and safety concerns as having a major 

role in smart meter acceptance, recommending the safeguarding of privacy through 

legislation to prevent unethical usage of customers’ data (2021). Privacy was also 

highlighted as a key barrier in Hmielowski et al, (2019). 
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Alkawsi et al., (2021) highlighted technological awareness as crucial in the acceptance of 

smart meters and was also touched upon in the literature focusing on case studies within 

the US and India; such studies include Chawla et al., (2020), and Hmielowski et al., (2019) 

and Bugden and Stedman (2019). 

 

Additionally, a key finding regarding Smart Meters and their acceptance among 

consumers is some level of willingness in the early stages and making it voluntary as 

touched upon directly in Charmaret et al, (2020) as well as indirectly in the U.S cases. As 

a result, it is recommended to leave the decision up to consumers temporarily as has been 

done in the UK (Sovacool et al., 2017), or up to the municipalities in finding a successful 

period of voluntary installation within certain areas which helps to convince other 

areas/actors (Charmaret et al, 2020). 

 

Moreover, Charmaret et al., pointed out that resistance, despite its recurrent emergence in 

several countries, remains an overlooked aspect of smart meter rollouts (2020). 

Furthermore, the literature reviewed rarely connected the acceptance of smart meters to 

prosumerism, and never made the connection between the larger social picture of 

prosumerism and how it can be connected to smart meter acceptance. Similarly, many 

articles discussed the importance of incentivizing smart meters and making benefits clear, 

yet this was not connected to how being a prosumer could incentivize smart meters and 

vice versa.  

 

This leaves questions as prosumers become a social movement: how does this connect to 

social acceptance of smart technology? How to further address issues, such as privacy? 

How are companies working with it? Lastly, it was difficult to find literature that touched 

upon the Swedish context specifically regarding smart meter acceptance, instead focusing 

more upon rollout of one-way meters. 
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2.5 Increasing Challenges and the Swedish Context 

Not only do social factors play a role in smart meter acceptance and integration, but 

noteworthy technical challenges have also arisen with smart meters and solar power. In a 

study conducted by Brown et al, (2021) found that solar generation cannot be detected 

from smart meters in over 50% of cases if censoring is not considered, which can be 

problematic when one wishes to examine consumption and generation of energy within a 

house. In their study, they noted technical issues with the smart meter recording the 

amount of energy the house takes from the grid, but not independently measuring and 

reporting the local generation that might be consumed by the home, or fed back to the grid 

(Brown et al, 2021). However, this problem does not appear in connection to Ferroamp, 

with the energy cloud providing such information accurately (to current knowledge) 

making it an interesting solution to explore in relation to this issue. 

Regarding the Swedish context, a study by Leysen (2018) examined the rollout of smart 

meters in Sweden. Smart meters were introduced in the Swedish market indirectly because 

of a 2003 mandate by the Swedish government. This was not driven by smart grid 

incentives, but rather, projected social and economic benefits that were identified. This 

incentivization was especially driven by various market failures and consumer 

dissatisfaction by billing from major Swedish energy providers. Additionally, in 2002, the 

Swedish Energy Authority predicted 600 million SEK of annual benefits for the Swedish 

economy by more frequent readings. However, policy did not include minimum smart 

metering requirements. Consequently, only meters with very basic capabilities were 

installed so utilities could strive for maximum profit while still complying with legislation 

(Leysen, 2018). Smart meters which provided two-way communication were determined 

to not be worth the higher cost; thus, illustrating the fact that the possibility to use smart 

meters to facilitate the present-day smart grid strategy was overlooked by the Swedish 

government (Leysen, 2018). 

Additionally, regarding engagement in the form of demand side management has been 

limited and remains unclear. A case study performed in Västerås highlighted that 
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information provided to consumers was not enough for any meaningful interaction with 

the meters with only consumption data given (Leysen, 2018). Moreover, issues related to 

engagement were demonstrated in a survey by Christakopoulos and Makrygiannis in 2012, 

which was distributed to 150 Swedish residential electricity users, suggests 44% knew the 

answer to whether the meter installed in their home was a smart meter and only 21% being 

interested in more accurate consumption information (Leysen, 2018).  

As a result, the cost of smart meters is relatively high in Sweden when compared to other 

countries that support metering. Additionally, smart meter deployment in Sweden has led 

to only an overall energy saving of 1-3% from consumer awareness, which is considerably 

less than the predicted 5% savings (Leysen, 2018).  

Privacy again was mentioned as a barrier to acceptance to smart meters in Sweden. In fact, 

concerns about privacy have led to consumers not fully participating in smart meter 

programs. Furthermore, Swedish consumers appear to be too unfamiliar with the potential 

benefits from demand response or potential energy savings from having a smart meter 

installed. However, the study notes that penetration of new applications as electric vehicles 

(EVs) or solar (PV) could potentially raise interest (Leysen, 2018). 

It is crucial to investigate how smart meter related solutions can be better integrated in the 

Swedish context, how can issues of privacy and lack of information be addressed to 

support engagement as well as prosumerism. Furthermore, to investigate if there is 

potential for the solutions from the case study to address the identified challenges thus 

being able to support smart grid expansion and acceleration of the SET. These challenges 

are what the study aims to begin to address by answering the research questions through 

the methodology presented below.  



 16 

CHAPTER 3. METHODS 

A qualitative research design was employed for the purpose of exploring and 

understanding how everyday consumers interact with the energy transition regarding 

specific interactions with smart meter technology. This was done utilizing the qualitative 

practice of conducting interviews to collect participant meaning and later interpretating 

the data to answer the research questions (Creswell and Creswell, 2018). Qualitative 

interviewing was chosen as a method to get direct feedback from both the consumer and 

a solar seller who interacts with a large consumer base; regarding social engagement, 

participation, and any knowledge creation with the Ferroamp solutions i.e., understand the 

worldview of the participants in relation to the research questions (Bryman, 2015). 

Additionally, interviews allow first-hand accounts from prosumers who have the solution, 

thus giving direct insight into how this solution may support prosumerism.  

 

3.1 Interview Design 

The interviews were designed with a semi-structured format with interview protocols 

designed based on the sample and guidelines described in Creswell and Creswell (2018). 

The protocol was developed as a guide for the conversation so that specific qualitative 

data regarding interviewee experiences and feelings was gathered. The semi-structed 

format was comprised of key content questions which aimed at addressing phenomena 

which would lead to answers for the research question; however, this format also allowed 

for flexibility during the interview to follow the path of the conversation that emerged or 

to prompt the interviewee to clarify and expand on certain points throughout the course of 

the interview itself (Bryman, 2015). 

 

Interviews were conducted with a solar seller who sells the Ferroamp solution as an add-

on (Interviewee A) and prosumers who have the Ferroamp solution, referred to as 

Interviewee B and C. Interview protocol with questions for Interviewee A, in Swedish, 

can be found in Appendix A; and customer protocol with questions can be found in 

Appendix B. 
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The interviews were conducted with the following methods:  

• Semi-structured Interviews following interview protocol from Creswell and 

Creswell, (2018 pg. 191). Content questions were sent to interviewee beforehand. 

• Conducted over phone and recorded for transcription and data analysis (with 

consent of interviewee) 

• Conducted in English, except for the interview with solar seller Interviewee A 

which was conducted in (primarily) Swedish 

• Interviews were transcribed for analysis 

The interview with the solar seller aimed to identify the differences between potential 

prosumers who bought the Ferroamp solution and those who did not. The aim of the 

interview was to identify any potential factors which potentially encourage or discourage 

prosumers from the add-on of a smart solution and what this may imply for prosumerism 

in Sweden. Additionally, the interview added the perception of the Ferroamp solution from 

a solar seller, as they interacted with both the company and customers. 

The questions for customers focused upon their experience with the Ferroamp solution 

and how it has changed their view on renewables and the energy transition. The interviews 

aimed to investigate if customers feel that they partake in the energy transition as 

prosumers, by installing such solutions and if their experience with the energy-cloud 

influenced their outlook on renewable energy. Lastly, the interviews aimed to provide 

answers if people became more aware and willing to engage in energy transition issues 

after installing such systems, thus helping to directly answer the research question.  

After the interviews were conducted, they were transcribed for the purpose of analysis. 

Additionally, notes taken during the interview were added as comments. 

It is important to note that the company of Ferroamp was reached out to for collaboration 

and for an interview. The interview aimed to gain Ferroamp’s perspective regarding 

barriers from the literature (i.e., privacy), if they ran into those challenges; and if so, how 
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did they work to combat them, as well as their overall perceived role in the SET. 

Furthermore, how the relationship with customers was and if it changed over time 

regarding their engagement with the smart solution. However, due to time limitations and 

sickness of the contact, an interview with Ferroamp was not able to be conducted.  

 

3.2 Thematic Data Analysis 

The analysis followed the steps provided by Creswell and Creswell (2018) regarding the 

data analysis procedures for a qualitative study. With specific steps for a thematic analysis 

taken from suggestions by Braun and Clarke (2006). 

 

After the data from all interviews were transcribed and sorted based on interviewee, all 

data was read through for the purpose of reflection on the overall meaning. After this, the 

data was hand coded. Six steps are suggested in different phases to identify codes for a 

thematic analysis of which include: 1 Familiarizing oneself with the data; 2 Generate 

initial coding; 3 Search for themes in the codes; 4 Review themes by double-checking 

alignment with previous identified codes and the original data; 5 Define and name themes; 

6 Produce results (Braun and Clarke, 2006). An identified theme was meant to capture 

something important about the data in relation to the research question which had some 

level of patterned response within the data set (Braun and Clarke, 2006). 

 

While there were categories and specific areas of interest, the codes were not 

predetermined, and instead, emerged throughout the course of conducting the literature 

review as well as during the interviews (Creswell and Creswell 2018). Themes which 

emerged during the literature review related to acceptance and participation of customers; 

cost and privacy concerns; and technological awareness of customers. Themes which 

emerged from the interviews were those relating to prosumerism, the interviewees’ 

perceived role in the SET and EV expansion. 
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The coding of the data and analysis of interview transcriptions led to identification of key 

findings that related directly to the research questions; thus, leading to the results of the 

study. The following discussion elaborated upon the results and connected analyzed 

themes back to previous research (Braun and Clarke, 2006). 

 

3.3 Justification of Methods 

Given certain limitations, interviews allowed for direct input from some prosumers and 

those who work with the solution within the time limits of the study. Moreover, interviews 

allow for firsthand experience regarding major issues with smart solutions identified in 

the literature review, such as privacy, providing an opportunity to gage how the solutions 

of Ferroamp in the case study are affected by such issues or if there is a potential to learn 

from their model when aiming to accelerate the SET.  

 

This report utilized Ferroamp as a case study given this method is described as preferred 

when the how questions should be answered concerning a real-life context 

situation/anomaly/event/phenomenon (“a case”) and when the questions require broad 

phenomenon descriptions (Yin, 2014). A single case analysis, which was conducted in this 

report, can also be a source of unique knowledge, especially if such a case can be viewed 

as “deviant” i.e., investigating how smart meter technology affects social engagement and 

prosumerism (Yin, 2014). Gerring highlights the importance of in-depth learning from 

specific, unusual cases, which can bring broader and deeper understanding of a 

theory/idea, and help to derive new, better strategies and policies for other cases in the 

same research field (2007). Notably, the usage of Ferroamp as a case study was done to 

examine how a unique smart solution address the identified challenges with typical smart 

meters identified from the literature and which were found to occur within Sweden, such 

as: cost, privacy concerns and technological awareness. Similarly, examining if offering 

an application such as the energy-cloud led to greater engagement with the consumers 

solar installations and can this lead to knowledge and interest which increases greater 

participation in the energy transition overall.  
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Additionally, the Ferroamp solution was chosen as a case study for the purpose of this 

study due to its uniqueness as a smart solution, with specific interest around the energy 

cloud application. Given that the Ferroamp solution is not a traditional smart meter 

solution, nor is it provided by a traditional energy actor but rather a private company; it 

offers the opportunity to analyze how differing technical solutions work regarding social 

engagement, in this case, prosumerism. If a unique solution provided by a private company 

can help support prosumerism it can accelerate the energy transition in Sweden. However, 

if is inhibited by decisions made by Swedish governmental actors; the answer to such 

inquiry could result in interesting implications for the SET regarding the role of prosumers 

and private actors.  

 

The interviews were conducted over phone due to Covid-19 and specific interviewees lack 

of comfort with, or willingness to use, zoom. While there may be a lack of being able to 

read body language, various studies have concluded there were no noticeable differences 

between the responses; noting similarities in the quantity, nature, and depth of responses 

of phone interviews when compared to in-person ones (Bryman, 2015). 

 

Regarding the quantity of interviews conducted, it was important to ensure sufficient time 

for transcription and to be realistic about the number of interviews that could be 

transcribed in the time available to the research as highlighted in Bryman (2015). Due to 

time constraints of the thesis work, the quantity was limited to instead prioritize quality 

and proper data analysis. 

 

Additionally, the interviewees were chosen first from interviewee customer C who was 

already known to the interviewer as having the solution, given they were a work college 

of the researcher’s relative. They were contacted by email and asked if they would be 

interested. Through correspondence with interviewee C, they provided the email contact 

of the representative and solar seller who offered Ferroamp’s solution to customers. 



 21 

Through a snowball effect, the solar seller provided the contact for the other customer 

interviewed Customer B who was also contacted through email. Given the time limit, the 

first interviewee contact being one of convenience was a good starting point to contact 

those with the Ferroamp solution within the scope of the study and aided in finding the 

contacts of other relevant interviewees. While this narrows the scope and applicability of 

the thesis’ results, it can still provide a starting point regarding prosumerism and the affect 

of smart meter technology on social engagement in Sweden by focusing upon a particular 

Swedish consumer base relevant to the case study.  

 

3.4 Ethical Considerations 

Given the sensitivity of the data collected, it was crucial that certain ethical considerations 

were addressed, and action was taken, especially regarding usage of data from 

interviewees and ensuring their consent as well as privacy. 

 

Ethical considerations when conducting the study’s interviews mainly concerned ensuring 

privacy through the anonymity of interviewees (especially for customers through using 

code, such as ‘Interviewee B’) and avoiding the disclosure of information that could harm 

interviewees. Explicit consent was given for each recorded interview, which was used for 

transcription afterwards. Moreover, recordings were deleted after transcription and data 

analysis to protect interviewee privacy. The transcriptions were used only for this thesis 

and was not shared with anyone else. The interviewees were also consulted to ensure 

agreement and accurate representation of the usage of their interview and data gathered. 

 

Furthermore, it is important that honest results were reported without only disclosing 

positive or desired results in clear language. Additionally, the usage of leading questions 

was avoided to ensure interviewees were not being led to a certain “desired” answer. 
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CHAPTER 4. RESULTS 

 

This section provides the empirical results of the interviews that were conducted. The 

following sub-sections will be divided based on key themes from the data analysis and 

will have tables which lay out each interviewee and their reflections for clear comparison. 

 

4.1 Why Smart Solutions? 

This section includes the codes related to why consumers chose smart solutions, to 

examine what may be the opportunities and challenges for smart meter technologies 

regarding the SET and prosumerism. Table 1 provided general reflections on why smart 

solutions, with Tables 2 and 3 taking a more in-depth look at what interviewees 

highlighted as key influencing factors. Table 4 presents results regarding privacy as it was 

highlighted as a key barrier in the literature review.  

 

Table 1. Why Smart Solutions? 

Interviewee A- Solar 

Seller 

Interviewee B- Customer Interviewee C- Customer 

- The biggest difference is 

if the person is more 

interested in the 

technique and technology 

 

- Those not really 

interested in technique, 

will just buy the cells 

 

- Some people just want 

the cheaper solution of 

just having solar panels 

 

- An influencing factor 

can be if their neighbors 

have solar cells 

 

 

 

- Did quotations with three 

companies, with Ferroamp 

having a competitive price 

 

- The installation company 

was very knowledgeable 

about Ferroamp  

 

- Liked the Ferroamp 

business model and had trust 

in the company 

 

- Saw Ferroamp as Future 

proof [Potential to expand 

system and EV charging] 

- Good service from the 

representative: got good 

information, found it easy to 

design 

 

- The DC network and its 

potential to expand in the 

future 
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Regarding why they sell 

Ferroamp: 

 

- “Cool” to sell a Swedish 

product 

 

-The ability to expand the 

system after installation 

 

- Helps them and finds it 

a nice complement to the 

solar installation 

 

In addition to why smart solutions, Interviewee A (The seller) was asked why they decided 

to sell the smart solution provided by Ferroamp to their customers. They stated that it was 

not only “cool” to sell a Swedish product but found the solution unique and complimentary 

to what they already sold, with the major aspect being the ability to expand the system. 

 

Positive interactions with the representative (The seller) led to a better experience and 

engagement with the Ferroamp system overall. There seemed to be great pre-existing trust 

with Ferroamp which was supported greatly by the representative who the customers 

appeared to have some pre-existing relationship with. 

 

Throughout the interviews, it was found that clear economic benefits and some technical 

awareness were the major factors which influence whether a customer installs a smart 

solution, in this case Ferroamp. This is presented further in Tables 2 which reflects the 

role of technological interest and knowledge as influencing decisions of smart meter 

purchasing and engagement with the customers system. 
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Table 2. Technological Awareness and Interest 

Interviewee A- Solar 

Seller 

Interviewee B- Customer Interviewee C- Customer 

- The biggest difference 

between those who get 

smart solutions, 

especially Ferroamp, and 

those who do not is if the 

person is interested in 

technology. 

 

-Usually is the one who 

introduces customers to 

Ferroamp 

 

- Finds that customers 

need to have some level 

of greater interest in 

electricity technique 

when buying solar 

 

-Those not really 

interested will just buy 

the solar cells 

 

- Notes they have seen a 

growing interest in the 

technology and solar 

panels throughout the 

years 

- Had a background in 

technological aspects of 

energy system and pre-

existing interest 

 

-Had concerns about the 

Ferroamp technology since 

it is so new, but had good 

trust in Ferroamp as well as 

the person who helped 

them to design their system 

 

- Still has grid connection 

and views that as a safety 

net in relation to the 

Ferroamp system 

 

- Thinks that having a 

technical background 

helped with concerns 

 

- Has found that many 

people, especially 

neighbors and friends are 

reluctant to buy Ferroamp 

because they do not fully 

understand benefits and the 

technology itself 

 

- Compared it to the rollout 

of heat pumps in Sweden 

- Had some technological 

awareness but not much 

 

- Was not aware but also 

studied a lot of material to 

make a conscious choice 

 

- Had concerns about the 

attached battery; would not 

recommend getting a battery 

if one does not have 

technological interest or 

really interested in solar 

 

- Liked the technological 

components and this was 

connected to good service 

from the representative who 

sold it to them 
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In the experience of being a solar seller, Interviewee Solar Seller A identified interest in 

technology as the major factor for if a customer got a smart meter; similarly, if they were 

to offer the installation of Ferroamp in the first place the customer had to show some 

interest in the technique and technology.  

 

Interviewee Customer B expressed, “So I think it helped me to have technical background, 

to understand the features and uh yeah the system such. And I think also that is to some 

extent a bit of an uphill battle for Ferroamp to get acceptance for their systems because 

there are other vendors on the market that provide similar technology, but not that 

advanced in terms of functionality.” This demonstrates that the level of background and 

awareness relating to technology can influence how complicated of a system a consumer 

may install. This was also reflected by Interviewee Customer C, who had less experience 

with technology, whom had issues with the battery and said they would not recommend 

that aspect of the system unless the person showed interest in the technique.  

 

The energy cloud application and Ferroamp online portal provided support in technical 

manners, especially for this with a lack of technical background, after installation which 

was expressed by Interviewee C (Customer) and could be seen with Interviewee B 

(Customer) who used the cloud application for monitoring. 

 

Similarly, Economic concerns emerged as a key factor for customers regarding their 

decision to become a prosumer as well as to get a supporting smart solution as reflected 

in Table 3 below. 
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Table 3. Economic Factors (e.g., Cost) 

Interviewee A- Solar Seller Interviewee B- Customer Interviewee C- Customer 

- Mentioned that one of the 

biggest factors which 

influence if a customer gets 

a smart solution or not is 

economic 

 

- Given that Ferroamp is a 

bit more expensive, 

sometimes people just 

want the cheaper solution 

of just having solar panels 

 

- Economics can provide 

an opportunity. Many have 

an interest in saving money 

and being able to see how 

they are saving money 

which is where the smart 

solutions come in 

[economic incentive]  

 

- Some environmental 

protection concerns but not 

as influential as the 

economic savings 

- Views Ferroamp as a 

competitive price for what 

they provide 

 

- Sees economic concerns 

and lack of understanding 

as a major barrier to 

increase uptake 

 

- Great economic concern 

amongst those they discuss 

the Ferroamp system with 

 

-Ties the lack of 

understanding of economic 

benefits to lower awareness 

of technical system 

- Had concerns about the 

payback time and ROI 

 

- However, was very 

knowledgeable about 

economic aspects and saw 

more long-term economic 

benefits 

 

-Mentioned working from 

home and being retired soon 

as a good thing for electricity 

consumption since it shifts 

consumption to the daytime 

when they have solar 

 

- Connected to challenges 

relating to people who do not 

wish to invest in solar or 

smart solutions because they 

will not be in the house long 

enough to get the payback 

time 

 

- In their experience talking 

to neighbors and friend, 

economic seems to be the 

major concern → do not 

want to make a major 

investment that pays of in the 

long-run 

 

- While the payback time 

may not be fast, as tariffs and 

electricity prices go up then 

having the Ferroamp system 

will be more economical in 

the long-run 
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All 3 interviewees identified economic concerns as the biggest challenge for expanding 

prosumerism which is supported by a solution such as Ferroamp. Interviewee A, who sells 

solar installations with and without smart meters, identified economics as major factor in 

who does and does not get the Ferroamp or other smart solutions. However, if one gets a 

smart solution, Interviewee A (Solar Seller) views it as an economic incentive for 

prosumerism.  

 

Interviewee B (Customer) mentioning, “And I've had several discussions with a couple of 

my neighbors and friends. But it's quite clear that they are a bit reluctant because they do 

not fully understand the benefits. And they have also asked me if, whether it's profitable 

or the payoff time. And I've tried to explain the best, that I can”. Additionally, Interviewee 

B tied the lack of understanding of economic benefits to not fully understanding the 

technology and what it can do. Citing that their technical background help to see the 

greater economic benefits and better understand the investment into a smart system such 

as Ferroamp. 

 

Interviewee C (Customer), who appeared to be interested in the economic aspects, 

identified major economic barriers that they had experienced throughout their discussion 

regarding prosumerism and smart solutions. Interviewee C mentioning that, “I think that 

they got stuck on the economics all the time. They tend to talk about these economics, and 

that they're not seeing how they consume electricity”. Additionally, they mentioned that 

there is an unwillingness to invest due to the long payback times using their calculated 

ROI as an example, “So I guess the economical payback for me is probably somewhere 

between 15 and 18 years, the lifespan of that equipment is around 30 years. So, that is 

given that the electric price is priced as today, if we come into a scenario where the price 

would be much higher, the payback of course, is much more quicker”. 

 

Yet, they did mention that there were economic benefits that came with the system. 

Mentioning, that, “So you can for example, if you have in the summer, if its hot in the 
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summer, you know that the sun is shining a lot. So if I want to have an air conditioner, it's 

perfect. I can turn it on and it doesn’t cost me anything. If I run the aircon without solar 

panels it would be very expensive. People will complain. It's so expensive for you, but not 

for me”. Interviewee C also pointed to strong governmental support which economically 

supported their invest with both solar and the Ferroamp installation, through funding 

which can be applied for.  

 

Privacy concerns did not appear to be an issue in relation to the installation of smart 

meters, especially with the Ferroamp solution amongst the interviewees and the general 

customer base as reflected by Interviewee A (Solar Seller) which can be seen in Table 4 

below. 

 

Table 4. Privacy Concerns  

Interviewee A- Solar Seller Interviewee B- Customer 

 

Interviewee C- Customer 

- Has not found it to be a 

concern amongst his 

customers relating to smart 

meters or Ferroamp 

specifically 

 

- Customers have control 

over who sees the data as 

well 

 

- Interviewee can access data 

as well and this is not an 

issue either because 

customers like that the 

interviewee can see system 

data if something goes 

wrong 

- Not a concern 

 

- Has not heard it as a 

discussion from anyone 

 

- Already connected to the 

internet anyway so what 

difference does one more 

device make 

- Not a concern that ever 

crossed their mind 

 

- Already shop a lot on the 

internet so why would the 

smart meter make a 

difference 

 

- Does not see electricity 

consumption as 

something to keep secret 

or need to be private 

 

This was reflected with Interviewee B (Customer) stating, “I mean, everything we do is 

one way or the other connected to the Internet. So from that perspective, I don't think that 

it really makes a difference if I have a smart meter or not…. So, I mean, no, that has not 
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been a concern”. Additionally, Interviewee C (Customer) had a similar outlook stating, 

“… why should I care! I shop everything by either the credit card or swish…so I think if 

they want to see my electric consumption, I don't care too much. They can see it anyway 

if they want…Why should I feel like this is some secret I want to hide…it has never even 

strike my mind”. 

 

4.2 Themes Related to the Energy Transition 

This section presents findings related to themes of the energy transition and interviewees 

main interactions with ongoing transition in Sweden. With Table 5 highlighting 

awareness, knowledge and experience which connect to the study’s research questions. 

Additionally, Table 6 presents interviewees perceived roles to address characteristics of 

social participation.  

 

Table 5. Awareness, Knowledge, and Experience Building: Relating to the Energy 

Transition 

Interviewee A- Solar Seller Interviewee B- Customer Interviewee C- Customer 

- Regarding environmental 

and climate issues → not 

really, usually the people 

who go for solar have some 

interest already, but the 

installation does not seem 

to play a huge role in 

environmental 

issues/concerns 

 

- However, they note more 

interest regarding the 

production of energy, 

producing energy 

themselves and how the 

electricity system works 

 

- Ferroamp products 

actually help with interest 

in electricity and energy 

interests because they can 

- Was knowledgeable 

about technical aspect 

beforehand due to being 

employed in a related 

sector and have former 

colleagues who work for 

Ferroamp 

 

- Was not aware of 

concepts such as 

decentralized vs 

centralized energy and is 

now interested in the 

debate 

 

- Ferroamp as one factor 

in increasing their interest 

in issues related to 

climate change and 

renewable energy 

 

- Somewhat aware before, but 

not so much technically 

 

-Researched a lot beforehand 

to make conscious choice 

which led to an increase in 

awareness and knowledge 

 

- More interested because of 

experience with designing and 

installing Ferroamp 

 

- Has become more interested 

in issues of climate change, 

tied to experience with 

directly contributing and 

participating 

 

- Would promote both solar 

and smart solution, 

specifically Ferroamp 
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see (in a manner they can 

understand) 

 

- Feels more 

knowledgeable and 

interest in SET → 

connected to 

considerations one makes 

when building the system 

“innovation”, based on 

experience 

 

- Ties increase in knowledge 

about renewable energy 

technology and energy 

transition issues to experience 

with Ferroamp 

 

Interviewee A (Solar Seller) notes that those who already are interested in solar have a 

pre-existing interest or awareness in environmental issues. Where they see the increase in 

awareness is mainly related to the electricity market and energy production because it is 

now visible to the consumer. 

 

Interviewee B (Customer) also had some interest before their experience with the solar 

and Ferroamp installation, mainly regarding technology due to their occupation working 

within the power sector. Yet, Interviewee B noted increased awareness and interest in 

energy transition debates, specifically mentioning the push for more decentralized energy. 

They also specified Ferroamp as one factor increasing their interest in climate change 

related issues. Interviewee C (Customer) had some environmental awareness of issues 

such as climate change and solar power. However, they had less technical awareness when 

compared to Interviewee B. However, in the process of building the system they 

conducted research, which led to a subsequent increase in both awareness and interest. 

 

Interviewee A notes an increase in knowledge amongst customers related to energy 

production and electricity because they are now directly engaged. Additionally, they point 

to the visualization as being understandable to the customers allowing them to build 

knowledge and interest. However, it is interesting to note that the representative and solar 

seller plays the largest role in knowledge and experience building regarding the Ferroamp 

system. Both customers interviewed pointed to the representative, especially Interviewee 

C who had less technical experience, as being key.  
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It is interesting to note the two differences regarding knowledge when compared to the 

two customers; with Interview B being more knowledgeable and engaged with the 

technical aspect due to their background with Interviewee C being more economically 

knowledgeable and interested. Yet, both customers had some technical and economic 

knowledge which was tied to their decision to get a smart solution. 

 

Additionally, both customers do not participate in any sort of experience or knowledge 

sharing networks with other Ferroamp customers. Interviewee B stating they believe they 

have the necessary network with the company and representatives, but Interviewee C said 

they would be interested. Interviewee A also expressed large involvement as the 

representative in designing the system and being a point of technical and system 

knowledge.  

 

Interviewee B expressed their experience with research and building the system as 

increasing their knowledge, awareness, and interest. In the interview B states, “I mean, 

when you start thinking about this and making… some kind of a simple market analysis 

of what systems there are out there that you can install, and when you start looking into 

the technical capabilities and functions and also the economic advantages, then of course 

you become more and more aware and more and more sort of educated generally”. 

 

Interviewee C noted a great increase in interest due to their experience with the Ferroamp 

system. Key aspects, such as the ability to expand, have led to greater interest in issues 

such as the transition of the transportation sector. The positive experience that they had 

with the solar seller and representative from Ferroamp, the system itself, in addition to 

knowledge gained through research has led to them feeling engaged and participating in 

the SET. 

 

Of note, when the interviewees share their knowledge and experience of the Ferroamp 

smart system they focus upon technical system explanations and related economic benefits 
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to friends, neighbors, and (mainly in Interviewee A’s experience as a solar/smart solutions 

seller) potential customers. 

 

Tables 6 below presents results related to interviewees perceived role in the SET. 

 

Table 6. Interviewees’ Perceived Role in the SET 

Interviewee A- Solar Seller Interviewee B- Customer Interviewee C- Customer 

- Believes everyone should 

produce their own energy 

and think about the 

environment 

 

- Believes we all must work 

with energy and fix energy 

problems 

- Participating how they 

can 

 

- Doing their small part 

 

- Everyone can do their 

small part and sees 

themselves as one of 

many contributors 

- Participating and 

contributing to a reduce 

the speed of climate 

change  

 

- Views participation as a 

key topic where all need 

to contribute 

 

Interviewee A did not have many reflections on their own specific role in the energy 

transition, but rather reflecting that everyone should do their part and consider their 

environmental impact and how to solve energy issues. Both customers did see themselves 

as directly participating in the energy transition since they produce their own energy and 

have their own small system. Interviewee B stated, “I'm just a tiny [ant] in the big stack 

of ants in the society. But I mean, we all need to do what I mean, we all can do some small 

steps in the right direction and if many people do these small steps, that sort of it creates 

a good result and a good impact on society as a whole”. Interviewee C also viewed 

themself as directly contributing and participating in the energy transition.  

 

4.3 Themes Related to Prosumerism  

This section presents themes related to Prosumerism and Interviewees reflections on their 

role in the SET which has implications for how technology in the form of smart solutions 

can support social participation in the form of prosumers. Table 7 below present 

interviewees reflections on prosumerism. 
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Table 7. Interviewees’ thoughts on Prosumers in the SET 

Interviewee A- Solar Seller Interviewee B- Customer Interviewee C- Customer 

- He thinks that it is a must 

and has a very important 

view of prosumers in the 

SET 

 

- Believes that everyone 

should examine their 

impact on energy and the 

environment 

 

- Everyone must be 

involved in solving energy 

problems 

- Views prosumers as being 

a solution in supporting the 

energy transition, 

especially supporting the 

transition to EV’s  

 

- Energy storage and 

production will reduce grid 

load during peak hours 

 

- Views Prosumerism and 

smart solutions as a better 

alternative than to 

investing a lot in the energy 

grid 

- Preferred the term micro-

producer over prosumer 

because those who produce 

energy will consume it 

anyway 

 

- Finds that those who 

produce energy themselves 

and have smart solutions 

have a key role in the 

transition of the transport 

sector (EV’s) specifically 

 

All interviewees were not familiar with the word prosumer in the context of the energy 

transition nor its implications as a social movement. However, the interviewees, especially 

the customers did also see themselves as directly participating in the energy transition; 

however, in a limited role.  

 

Both interviewee A (Solar Seller) and B (Customer) both saw prosumerism as an 

important solution to the energy transition with B specifically mentioning a transition to 

EV’s and reducing grid load with prosumerism coupled with such smart solutions being a 

better alternative than authorities having to make large grid investments. Interviewee A 

(Customer) gave importance to prosumerism in the SET when directly asked about it. 

They stated that everyone must look at their own impact on the environment and energy 

with everyone getting involved to solve energy problems. Stating when asked about 

prosumers, “I think we have to do that”. 

 

In contrast, regarding prosumerism in the SET, Interviewee C (Customer) did not like 

using the term Prosumer, instead preferring the term micro-producer. This, they explained, 

was tied to if one produces energy, they will consume it anyway (in most cases) but also 
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tied the term to Swedish law since one may only have an installed capacity up to one’s 

own consumption and you cannot share it amongst buildings.  

 

The theme of the Swedish transition to EVs was an unexpected theme that was mentioned 

unprompted in the 2 interviews with the customers and is presented in Table 8 below. 

 

Table 8. EV Expansion (The Unexpected Theme) 

Interviewee A- Solar 

Seller 

Interviewee B- Customer Interviewee C- Customer 

- Also sells charging 

solutions for EVs 

 

- Did not directly connect 

to EV expansion but did 

mention that something 

special about Ferroamp is 

the ability to build out 

your system in the future 

(which can be indirectly 

connected to EVs) 

- Mentioned the integration 

of EVs into the system as 

one of their favorite aspects 

of having their smart 

system 

 

- Viewed prosumerism as 

being one of the solutions 

to support the transition to 

electrically driven cars 

- A positive of Ferroamp was 

to economically be able to 

extend the system for a 

charging station for EVs 

 

- Mentioned the push for 

EVs in Sweden and that the 

government limit fossil fuel 

cars 

 

- Also mentioned that they 

are a landlord and if Sweden 

were to say only EVs then 

they would have to provide a 

charging grid to the tenants 

→ Ferroamp with their smart 

solutions which can be 

expanded offers an 

economical way to do so 

which they viewed as 

unique. 

 

The transition to EVs was mentioned as factor which influences customer’s decision to 

get the Ferroamp system. They viewed smart solutions, in this case Ferroamp, as a method 

to support EV expansion. Interviewee A (Solar Seller) did not specifically connect EVs to 

prosumerism or smart solutions; however, they did mention that a key selling point for 

Ferroamp’s solution is the ability to build out the system making it easy to add to the 

system later, which was brought up by Interviewee B and directly tied to their experience. 
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In fact, Interviewee B (Customer) sees Ferroamp as a future proof solution since they have 

already expanded their solar and aim to integrate an electric car into their system in the 

near future which they say will be “easy” given the modular design of the system. 

 

Interviewee C (Customer) brought up an interesting perspective as not only a homeowner 

but also a landlord stating, “If, for example, the government decides by 2030, we will not 

no longer have, how you say fossil driven cars in Sweden, that means everyone has to buy 

electric car only. And that means me as I would say, as house lord or what you call it, like 

landlord…that means I have to provide maybe a charging grid to the tenants, because they 

would like to charge their car…So that means I need to provide some system to them. And 

that means I have to do it as economical, I can, I think the most economical system now 

is using Ferroamp solution”.  

 

Additionally, both customers who were interviewed stated prosumerism, with smart 

solutions, noting their experience with Ferroamp, as a solution to support or a key point 

driving the transition to EVs.  
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CHAPTER 5.  DISCUSSION AND ANALYSIS 

 

This section aims to discuss the empirical results from the study and connect them to the 

theoretical concepts that were discussed in Chapter 2.  

 

5.1 Prosumerism Movement in Sweden: Non-Existent or Just Invisible? 

As discussed in section 2.3, renewable energy prosumerism has characteristics of a social 

movement (Campos and Marín-González, 2020), making it a potential method of 

increasing social participation in Sweden which is supported by technology. But what 

form is this taking in Sweden if there at all?  

 

Throughout conducting the study, it was found that there is an increase of prosumerism 

(specifically Solar PV uptake) and this movement in Sweden; if, however, not understood 

by its participants. Interestingly, all interviewees, even those who could now be 

characterized as prosumers, were not familiar with the concept nor a Swedish equivalent 

in the context of the energy transition. Additionally, one of the interviewees did not like 

the term consumer instead preferring the term micro-producer and connecting this to 

Swedish regulations which greatly restrict the role residential consumers can play in the 

electricity system.  

 

Yet this has not stopped the increase in prosumerism in Sweden or uptake, just made it 

less visible to those participating. Moreover, support for Ferroamp and other smart 

solutions has helped in incentivizing prosumerism (economically and conceptually) 

through allowing consumers to generate greater understanding and interest in concepts of 

electricity, the market, and energy production through visualization of energy production 

and usage, which was highlighted in the interview with the solar seller and his experience 

with consumers. 

 

However, this could have implications for prosumerism as a social movement. The lack 

of awareness regarding prosumerism and its implications could greatly limit networking 
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and potential collaborative prosumerism in form of, for example, cooperatives. This can 

be seen within the interviews, where both customers do not participate in any forms of 

collaborative or social knowledge sharing, such as Facebook groups. With one interviewee 

having no knowledge of any networks at all, therefore limiting a visible social prosumer 

movement. Yet not only is awareness as limiting factor, but also Swedish regulation which 

greatly limits electricity distribution and sharing between residents as highlighted by 

Interviewee C. Thus, demonstrating the importance of both awareness of prosumerism and 

change in Swedish regulation for increasing this form of energy citizenship.  

 

5.2 Privacy 

Something that was interesting regarding the results was that of privacy. Leysen (2018), 

had highlighted privacy as a barrier in Sweden to consumers not participating with smart 

meters. However, when conducting the interviews customers appeared to have no major 

privacy concerns which impacted their decision regarding smart solutions, with 

interviewees pointing to other factors. The solar seller who was interviewed and interacts 

with a large consumer base had no experience regarding concerns of privacy influencing 

customers decision to get smart technology or not.  

 

There are various potential factors which could have influenced this. A major factor, 

potentially influencing the decrease in privacy concerns is the use of the internet and 

continued digitization of shopping in Sweden with applications such as BankID and 

Swish, which was directly mentioned by one of the customers interviewed as something 

they use often and tied to why they do not mind another product connected to the internet. 

Additionally, both customers interviewed mentioned using the internet for shopping and 

having other devices connected to the internet which led them to not having any strong 

feelings about the smart meter and the usage of their data, instead thinking of their smart 

system as just another internet connected device.  
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Another factor which may influence the lack of privacy concerns among Swedish 

customers is trust. One element being, in the case of Ferroamp, the company is Swedish 

which may lead to greater trust in the Swedish context. Additionally, there was great trust 

among the interviewees in the representative who sold them the Ferroamp smart solution, 

with the case being the customers interviewed had a pre-existing relationship with the 

representative. This highlights the importance an intermediary actor may play in the 

uptake of smart technology. By having a representative who interacts with a large 

customer base directly and have pre-existing trust as well as experience communicating 

with the average consumer, this can lead to greater interest, trust, and willingness to install 

such solutions rather than trying to force involuntary smart meter uptake. 

Leysen (2018), had theorized that penetration of new applications such as EVs or solar 

PV could potentially raise interest in smart meters. This idea what confirmed, to an extent, 

throughout this study. With solar customers, now prosumers, being extremely interested 

in solutions such as Ferroamp; additionally, interest in EV integration was a major factor 

influencing the uptake of Ferroamp as specific by both customers interviewed. Building 

off this idea, the perceived future-proof of the technology and ability to expand in the 

future (whether it be EVs or more PV cells) was an attractive factor of the Ferroamp 

solution specifically. Therefore, it may be important in the uptake of smart technology to 

have clear future benefits and ability to expand the system to include new applications. 

However, it is important to note respondent bias. Given that the customers interviewed 

had already installed their smart meters this could have influenced their outlook on such 

privacy concerns. While it is interesting to note that the seller (Interviewee A) has not run 

into privacy concerns across their entire customer base; the findings from these interviews 

could be reinforced or expanded upon by interviewing Swedish customers who are instead 

considering installing smart meter solutions to explore if privacy has any weight in the 

decision-making of Swedish consumers regarding smart technology installation. 
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5.3 The Future Challenge: Technological Understanding and Economic Thinking 

While privacy has not been found to be an influencing factor, technological understanding 

and economic thinking provide the greatest future challenge to increasing the uptake of 

smart solutions such as Ferroamp.  

 

Based on the interviews conducted and the analysis technical awareness appears to play a 

major role in the if a customer is going to get just solar or add on a smart solution such as 

Ferroamp; in addition, to the experience a customer has with their system. In Sweden this 

is somewhat lacking, as highlighted by the solar seller and their experience with customers 

throughout Sweden. While they note it is increasing it is still however limited which can 

have implications for the uptake of smart solutions. Consequently, if people do not have 

the tools, whether their own pre-knowledge or ability to access that knowledge, they will 

not be able to understand the technical benefits of a smart system in relation to their own 

electricity consumption. Additionally, one of the interviewees highlighted, that if one 

lacks technical understanding, it also inhibits their ability to understand greater economic 

benefits as well. This demonstrates that what other literature, such as in Chawla et al., 

(2020), showed for other contexts regarding technical awareness also applies to some 

extent in the Swedish context. 

 

Similarly, regarding economic benefits, there appears to be a better understanding of such 

benefits of solar itself but not how smart solutions can complement that. This supports the 

claim by the literature in Leysen, (2018), as well as other studies which highlighted both 

economic benefits and technological awareness as playing key roles in smart meter uptake. 

 

Nevertheless, the interviews have shown there is an opportunity to highlight long-term 

economic benefits, relating to system expansion, EV’s, and shifting of energy 

consumption to increase solar prosumerism specifically with supporting smart solutions; 

however, this requires awareness building, especially regarding funding opportunities, and 

a shift in thinking (from short-term to long-term) to capitalize on. Additionally, smart 
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solutions can provide an economic incentive connected to prosumerism; however, 

customers need to be convinced on the initial investment first. 

 

5.4 Suggestions for Swedish Actors 

Based on the results from the interview and the discussion above this study offers brief 

suggestions for increasing smart solution uptake in the Swedish context which can work 

to support prosumerism.  

 

First, is to increase technological awareness and outreach. This is something Swedish 

governmental actors can do through knowledge campaigns at a national or municipal 

level. Additionally, Ferroamp and other Swedish actors aiming to diffuse smart solutions 

can play a major role in this by better communicating economic and technical benefits 

through demonstrations centers or promoting stories from other smart technology 

customers. One suggestion is to create an online interactive example system where 

potential customers can play around with viewing or expanding a system with simulations 

on potential savings calculated based on current electricity prices.  

 

Second is to clarify and better communicate already existing economic support 

mechanisms. Interviewees expressed a lack of understanding regarding economic benefits 

of the smart solution, with C expressing that many are not aware of governmental 

incentives. Therefore, it is important that Swedish actors who are aiming to increase smart 

technology uptake create and communicate effectively economic mechanisms which are 

in place. For Swedish governmental actors or electricity producers, this could take the 

form of knowledge or social media campaigns. Additionally, for companies, such as 

Ferroamp, this could take the form or including a link to potential economic support 

mechanisms on their webpage or creating other resources for customers. 
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Additionally, it may be beneficial to explore the creation of a specific economic incentive 

for households which would provide some sort of economic benefit even if they move out 

soon to account for the aging population.  
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CHAPTER 6. CONCLUSIONS 

The answer to the first research question1 of this study is that there is an opportunity for 

technology to help facilitate social engagement of households in the Swedish Energy 

Transition through the visualization of energy production and usage data as well as direct 

engagement with consumers’ smart system. Smart solutions provide the opportunity to 

increase knowledge and experience with the electricity market, which customers gained 

through research, and experience with Ferroamp, as well as the potential for future system 

expansion. Additionally, interest is increased in energy transition with consumers viewing 

themselves as direct participants in the energy transition leading to greater acceptance. 

 

The major challenges regarding smart technology facilitating engagement, concern the 

need for technological interest and understanding, as well as the need for a large initial 

investment and unseen benefits, which lead to consumers being willing to only buy solar 

panels instead of the Ferroamp system. Furthermore, there is usually a need for consumers 

to have some level of pre-environmental interest or knowledge, or already be accepting of 

climate change. 

 

Regarding the second research question2, it has been found that technological smart meter 

solutions, such as Ferroamp, provides an opportunity to support social participation in the 

SET in the form of prosumers. Because of their experience, customers were found to 

become more involved in debates relating to the SET and encouraging participation of 

their neighbors and friends. Additionally, customers and those in connection with the 

Ferroamp system, view themselves as directly participating in the energy transition 

(specifically solar uptake). There is also an opportunity for smart technology to encourage 

 
1 What are the opportunities and challenges for smart meters technology to help facilitate social engagement in the Swedish Energy 

Transition (SET) through building knowledge, experience, and acceptance of households? 

 
2 What are the opportunities and challenges for technological smart meter solutions, such as Ferroamp, to support social participation 

in the Swedish Energy Transition (SET) in the form of prosumers? 
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EV uptake by prosumers through providing economical pathways to integrate said 

technologies into their existing system. 

 

The challenges of smart technology to support prosumers include a need for greater 

technological interest and understanding; economic concerns also provide a key challenge. 

Another challenge is that of Swedish regulations, as highlighted by one of the customers 

interviewed. 

 

It is important to note there are limitations of this study. Firstly, the perspective of 

Ferroamp is missing. This could have offered an additional perspective from the company, 

perhaps regarding limitations in relation to regulations. Secondly, due to time and scope, 

this study is limited in interviewees; therefore, providing a starting point for future 

research. 

 

Future research that can be built off this study could be the continuation of investigating 

issues of technical awareness and interest in a broader Swedish context and how it can be 

improved to increase smart solutions and their diffusion. Another area is the investigation 

into economic worries and how to increase incentives to support the large initial 

investments that such systems require. Future research may also focus on how regulations 

may be changed to better fit Ferroamp’s model, or other similar smart technology, and 

encourage prosumerism. Of interest is to further investigate if prosumerism is not well 

known throughout Sweden and if there is a preference for other terms, such as micro-

producer, or if that was unique to the one interviewee in this study. 

 

To conclude, the boundaries between social and technical issues in the SET are not hard 

lines and therefore should not be separated in discussions regarding prosumers, social 

participation, engagement, and technological diffusion. Technology provides tools which 

can bridge the gap between social and technical issues in the SET which has great potential 
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to accelerate the transition to renewable energy. However, as mentioned above, further 

research is needed to establish this bridge.  
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APPENDIX A. INTERVIEW PROTOCOL FOR INTERVIEWEE A (SOLAR 

SELLER) 

 

• Datum för intervjun: 

• Tid: 

• Intervjuplats: 

• Intervjuare: 

• Intervjuad: 

 

Introduktion 

• Syftet med denna studie är att undersöka hur smarta tekniska lösningar kan 

bättre spridas för att förbättra deltagande konsumenter i energiomställningen genom att 

bygga kunskap och direkta engagemang som prosumers. Tittar också på potentialen 

för smarta tekniska lösningar för att stödja/underlätta ”prosumerism”. 

• Denna studie kommer att använda Ferroamp och dess unika system för mätning av 

smarta lösningar som en fallstudie som undersöker hur tekniken kan hjälpa stöd till 

kunder genom bättre kunskap samt acceptans av förnybara energikällor och smarta 

mätare som leder till en slutsats om hur vi bättre kan använda teknik för att öka socialt 

engagemang. 

• Kan jag att spela in intervju → inspelningen kommer endast att användas i transkription 

för att koda data. 

  

Öppningsfrågor 

• Hur mår du? 

• Vad vet du om "Prosumer"? 

• Vet du vad som menas när man diskuterar ”smart solutions” 

  

Innehållsfrågor 

1. Vad är potentiella kunders största oro när det gäller att köpa solkraft? 

2. Vilket sortiment av solinstallationer och stödteknik erbjuder ni? 

3. Hjälper lösningarna från Ferroamp? 

4. Varför säljer du utrustningen från Ferroamp? 
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5. Har du märkt en förändring i kundernas intresse för klimatförändringar eller förnybar 

energi i början jämfört med installationen av systemet? 

6. Tror du att smarta lösningar som Ferroamp med solinstallationer hjälper genomsnittliga 

kunder att bli mer intresserade eller engagerade? 

7. När du pratar med kunder, frågor dem om integritet?  

8. Säljer du solinstallationer utan Ferroamp-lösningen? 

a. Vad är den största skillnaden mellan kunder som köper eller inte köper en smart 

lösning? 

9. Tror du att ”smart-solutions” spelar en roll för att få människor intresserade av solenergi 

och annan förnybar energi? 

  

In-Closing 

Har du några frågor till mig? 

Tack för din tid! 

Jag kommer att se till att skicka dig hur informationen kommer att användas så snart jag är klar 

med det! 

-Är det okej att kontakta dig för att klargöra frågor? 
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APPENDIX B. INTERVIEW PROTOCOL FOR INTERVIEWEE B AND C 

(CUSTOMERS) 

 
Basic Information of the Interview 

• Date of Interview: 

• Time: 

• Place of Interview: 

• Interviewer: 

• Interviewee: 

 

Introduction 

• The aim of this study is to investigate how smart technical solutions can be better 

diffused to improve participation of consumers in the energy transition through building 

knowledge and direct engagement as prosumers. Also looking at the potential for smart 

technical solutions to help support “prosumerism”. 

 

• This study will use Ferroamp and its unique smart solution metering system as a case 

study investigating how technology can help support prosumers through better, 

knowledge as well as acceptance of renewables and smart meter devices leading to a 

conclusion on how we can better use technology to increase social engagement. 

 

• Ask for permission to record interview→ the recording will only be used in transcription 

to code the data. After the data is analyzed, it will be sent to interviewee to ensure no 

incorrect, misleading, or sensitive information is shared 

 

Opening Questions 

• How are you?  

• What do you know about the renewable energy transition? 

• Do you know what the term prosumer means? Or what is meant by smart 

meter/solutions? 

 

 

Content Questions 
1. How long have you had your system from Ferroamp? 

2. How did you first hear about Ferroamp? 

3. Why did you decide to purchase the Ferroamp system? Were there any particular 

factors? 

4. What is your favorite part of having Ferroamp? 

5. Before you used the smart system how aware were you of the concepts such as the grid, 

renewable energy, decentralized energy? Did you feel like you had technical awareness? 

6. Did you have any concerns with installing the smart system? 
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7. Do you use the energy cloud application? 

a. How does that impact your interaction with your solar panels? 

b. How does that impact your views on electricity/energy and the electricity 

market? 

8. Do you consider yourself a renewable energy prosumer?  

9. Do you have contact with other customers of Ferroamp and maybe share experiences or 

knowledge? 

10. Has installing this solution led to you becoming more aware or interested in issues such 

as climate change and renewable energy? 

a. Have you become more active or interested in issues of climate change or 

renewable energy after using this system? 

b. Do you feel more knowledgeable about renewable energy technology? 

11. How do you see yourself in the Swedish Energy Transition?  

 

In-Closing 
Do you have any questions for me? 

Thank you for your Time! 

I will ensure to send you how the data will be used as soon as I am done working with it! 

-Is it okay to reach out to you for clarifying questions? 


