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ABSTRACT

At the sight of the phase out of guaranteed feed-in tariffs for micro generated, renewable energy
and rising electricity prices, new forms of electricity sharing next to local energy communities or
cooperatives become attractive and necessary for prosumers in Germany. In a community based
virtual power plant (VPP), prosumers are aggregated virtually and can share electricity on a decentralized basis. At the same time, online communities gain more popularity among citizens to
exchange information about topics of interest, including energy. Both, prosumer and online communities, are considered virtual energy communities (VECs) in this thesis. We do not know how
citizens can engage with energy in VECs, how prosumer platforms shape the role of members
and how members of VECs participate and experience their participation. The research was
based on two case examples: the sonnenCommunity, the biggest energy sharing platform worldwide and the corresponding online community/Facebook (FB) group ‘sonnenBatterie-owners’. A
triangulation of methods was used to investigate the research problem: literature research was
conducted to learn about VECs, a content analysis of the website of sonnen and the sonnenPortal/App was conducted to conclude on how sonnen shapes the role of members, 15 semi-structured interviews with members of the sonnenCommunity were conducted and netnography of the
FB group was performed to investigate members’ practices and experiences respectively. Results
show that the two case studies allow for a broad range of citizen engagement with energy, including individual, material engagement as prosumer and collective, social engagement, as member
of a community. The sonnenCommunity enables participation in grid balancing services and monitoring of household energy flows which raises members’ awareness about energy consumption
and empowers them to adopt their energy related practices. Moreover, participants can engage
in the design of the sonnenPortal/App and can engage collectively as ambassador of sonnen.
The Facebook group extends the possibilities for collective engagement with energy through offering a space for communication. Members use it for consultation, expert talk and communitybuilding. Sonnen shapes the roles of members through the offered products/services such as
most importantly a flat rate for electricity consumption. General attitudes and understanding of
the flat rate model trigger different rationalities for members about total power consumption and
timing of it. Accordingly, members disagree whether to reduce/increase electricity consumption,
and whether to maximize feed-in of electricity or self-consumption. They achieve respective optimization of energy consumption through different strategies like operating devices manually, using time switches and automated systems or using devices in intervals.
Keywords Virtual energy communities · engagement with energy · sonnenCommunity · Facebook group · monitoring · behavioral change
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1 INTRODUCTION: DECENTRALIZED ENERGY SHARING AS NEW
PHENOMENON IN THE ENERGY TRANSITION
The urgency of mitigating climate change impacts (Scheller et al., 2018) and scarcity of fossil
fuels (Basak, et al., 2012) means that the German energy system needs to be transformed into a
renewable energy (RE) sources system. This regime shift, also called Energiewende, started in
the early 1990s in Germany (Eng. ‘energy turnaround’; Burger & Weinmann, n.d.). It implies
changes in technology, politics and economy of the system structure (Strunz, 2014, p. 150), and
- for this research most importantly - a change of the role of the end consumer (Graf, Sonnberger
& Ruddat, 2015). The German Renewables Energies Act (EEG) aims at increasing the shares of
electricity produced by REs to at least 30% by the year 2020 and to 80% in 2050 (Yildiz, 2014).
In parallel, power consumption shall be reduced by 25% until 2050.

1.1 Towards a Decentralized Energy System
The energy infrastructure in Germany is inherently centralized because it was designed to
transport power from large power plants such as coal-fired and nuclear power plants to end consumers (Goldthau, 2014; Appunn & Russell, 2018; Eisen, 2012). Grid consumption is the traditional way for end users to get access to electricity: consumers pay all associated costs which
are expected to stay high also in future (Scheller et al., 2018). After the liberalization of the electricity market citizens can choose an electricity supplier (Kaenzig, Heinzle & Wüstenhagen, 2012).
Integrating decentralized energy practices into the centralized energy system requires suitable
governance strategies, for which ‘participation’ is in general of importance (Ried, Braun &
Dabrock, 2017). Citizen participation is considered to achieve the afore-mentioned goals of Germany: until now especially citizens functioned as pioneers in the energy transition. Sridhar (2016,
p.4) states that “46% of renewable energy production comes from individuals and citizen groups”.
Through generation and integration of RE in the energy system citizens can prevent costs of a
grid expansion. Policy aims at making citizens more active by supplying information and setting
new price signals, moving away from the traditional passive energy consumer (Ryghaug,
Skjolsvold & Heidenreich, 2018). Especially industrialized countries support polycentric and decentralized power supply, which often include citizen participation (Yildiz et al., 2015; Lüth et al.,
2018). The era of decentralization is forming because it offers more possibilities such as ‘economic democracy’ and ‘redistribution of power’ and because complex centralized systems are
vulnerable (Alanne & Saari, 2006). In the new paradigm the electricity distribution is bidirectional,
or even multidirectional which implies a new role for mere consumers (Aichele, 2015).
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1.1.1 Consumers become Prosumers
Residential energy generation emerged because micro generation technologies for the production and storage of electricity diffused on the market (Oberst & Madlener, 2014). Policy incentives
and decreasing costs of photovoltaic (PV) modules made solar power a suitable technology for
consumers to engage in the energy provision (Lüth et al., 2018). Thereby, former consumers
became prosumers (Rodríguez-Molina, Martínez & Castillejo, 2016). The term ‘prosumer’ is composed of the words ‘pro-ducer’ and ‘con-sumer’ (Oberst & Madlener, 2016). The EEG, in force
since 2000, foresees guaranteed feed-in tariffs (FiTs), preferential dispatch and connection requirement which are financial incentives for citizens to become prosumers (Oberst & Madlener,
2014, p.2). Respective FiTs are usually guaranteed for 20 years after the installation of a PV
system (§ 9 of the EEG 2000). A similar development as for PV modules can be observed for
battery storages and electric vehicles (EVs). Batteries connected to the main grid and combined
with a PV module are supported by the KfW, a German state-owned development bank, which
offers loans at reduced rates of interest and repayment bonus (KfW, 2018).
Increased deployment of decentralized energy resources (DERs) presents several challenges to
the central grid since on the one hand, power generation from DERs like wind and sun is inherently fluctuating because of weather dependency (Amelang, 2017). On the other hand, decentralized power generation introduces reverse power flow from local generation into the grid (Verbong,
Beemsterboer & Sengers, 2013). Despite the high influx of REs or periods of peak demand it is
important that the grid stays controllable, transparent and balanced (Appunn & Russell, 2018). By
providing storage capacities, citizens can supply flexibility services, enabled by block chain, to
support the grid stability and to lessen re-dispatch measures (Orlov, 2017).
Self-consumption and feeding excess electricity into the grid were the conventional paradigm
(Zhou, Wu & Long, 2018). In the past years, the private consumption of produced power became
more attractive for end-consumers, due to rising electricity prices and falling remuneration (Graulich et al., 2018). In Figure 1 the development of the remuneration for PV systems with a capacity
smaller than 10 kilo Watt peak (kWp) and the average electricity price is depicted. Since 2012,
the electricity price is higher than the remuneration for RE feed-in, i.e. since then it is more attractive for small producers to consume their self-generated electricity than to feed it into the grid.
Therefore, maximization of self-consumption and alternative ways of selling electricity become
relevant. Furthermore, since 2017, new RE installations do not receive a guaranteed remuneration anymore; instead, applicants need to participate in auctions (Bundesministerium für
Wirtschaft und Energie, n.d.).
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Figure 1: Development of the EEG remuneration and electricity price in Germany (20092017)
To make more use of locally produced electricity, new possibilities for the residential prosumer
are necessary (Ibid.), such as new forms to share excess electricity. Until now, direct participation
in bottom-up schemes like cooperatives or local energy community allowed for local energy sharing (Sridhar, 2016). But these forms of sharing are not always suitable for prosumers because
they are geographically limited.

1.1.2 Virtual Energy Communities
Next to environmental and economic incentives, technical developments such as smart meters,
blockchain, digitalization and the internet are reshaping the conventional power system (Su &
Wang, 2012). Smart contracts are used to support automatic and distributed energy exchange.
The smart meter can be “used to account and register the micro-generated energy in the blockchain” (Kounelis et al., 2017, n.p.). Smart contracts can be applied to monitor and account the
financial transactions of energy exchange (Ibid.). This is how the internet of things is taking over
trading of electricity between prosumers. Relying on smart grid technology, business models for
decentralized energy sharing developed. They are not geographically limited and allow to share
electricity virtually, i.e. members do not share electricity physically like in local energy communities; sharing only takes places financially. For instance, within direct regional marketing, electricity
producers sell power to third parties, either a direct marketing company or an end-consumer, via
the public grid (Scheller et al., 2018). By comparison, a virtual power plant (VPP) aggregates
prosumers; it enables prosumers to feed excess power into a common pool and take power from
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it in times when demand exceeds their power production. It is a grid-tied system which is not
geographically limited (Asmus, 2010). Prosumer communities work like a VPP but aggregate individuals/households instead of companies. Thanks to their decentralization they allow access to
a broad range of citizens, while relying on progressive technology.
Social online communities present a different decentralized community. Ferreira (2015) understands online communities as new spaces for social interaction (Ferreira, 2015). They are becoming increasingly relevant for citizens e.g. to exchange information or to find recreation (Seraj,
2012). Online communities also establish around RE topics because of its topicality and complexity- including economic, social, technical ecological and political aspects – and the immense potential for user innovation (Zeng, 2018). These communities are also virtual in the sense that
members do not meet personally but interact online. Both, prosumer and online communities are
considered virtual energy communities (VECs) in this thesis. Accordingly, the term virtual energy
community encompasses citizen communities which share electricity virtually or experiences related to energy online.

Research Gap
There are several unknown or uninvestigated variables regarding VECs: most importantly we do
not how citizens can engage with energy in VECs. More specifically, it is of interest to learn how
members are empowered (or not) by services and products of prosumer platforms to become coproviders in the energy transition (Geelen, Reinders & Keyson, 2013). This implies interest in
learning about how prosumer platforms shape the role of members regarding engagement with
energy. Besides, it is important to understand member feelings and to involve them in the energy
management so that they can successfully take the role as co-provider (Gangale, Mengolini &
Onyeji, 2013). Until now, the approach to study prosumers was dominated by interest in technology without further regard of the diverse motivations or degrees of activeness of prosumers (Hellmann, 2018). In this sense, only little has been concluded on the practices of prosumers (Ibid.).
Finally, we do not know how online communities related to energy are used and experienced by
members.

1.2 Research Objectives and Research Questions
The introduction leads us to the following research question (RQ) with two auxiliary questions.
How can citizens engage with energy in virtual energy communities?
The concept of aggregating prosumers is applied by the sonnenCommunity, the biggest energy
sharing platform worldwide. It aggregates prosumers, equipped with a battery and a PV system.
Prosumers can ‘intelligently’ share generated electricity (Kloppenburg & Boekelo, 2018). The Facebook (FB) group ‘sonnenBatterie-owners’ is the corresponding online community to the
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sonnenCommunity. This thesis will investigate the sonnenCommunity and the FB group as VECs.
Summarizing, the aim of this study is to find out how citizens can engage with energy in VECs.
Thereunder, the study aims at researching how the sonnenCommunity shapes the role of members regarding engagement with energy and to investigate what members’ actual practices and
experiences are, as member of the sonnenCommunity and of the FB group. Speaking of how
VECs transform the engagement with energy the term ‘citizens’ will be used. In line with the aim
two auxiliary questions are formulated:
A)

How does the sonnenCommunity shape the role of members regarding engagement with
energy?

Based on the case study of the sonnenCommunity the thesis will investigate how design elements
of prosumer communities can shape the role of members regarding engagement with energy,
mainly through an analysis of the website of sonnen and the sonnenPortal/App.
B)

How do members participate in the sonnenCommunity and in the FB group and how do
they experience their participation?

Regarding the sonnenCommunity I am interested in learning about energy practices of members
like monitoring and adaptations of energy consumption, e.g. in the form of timing of electricity
consumption. Corresponding to the FB group I want to learn about what topics, and how members
communicate, e.g. about experiences, news or problems related to RE. In terms of experiences I
want to find out how members feel about anonymous energy sharing and if they feel empowered
by the user space sonnen provides. Likewise, I am interested in exploring members opinions
about the usefulness of the FB group. The term ‘member’ will be used to refer to citizens who
take part in the sonnenCommunity or FB group. The thesis will analyze members’ actual practices
and experiences in the sonnenCommunity, primarily based on interviews with members. Likewise, netnography will be performed for a selection of threads of the Facebook group to supplement insights from interviews and to comprehend FB members’ practices and experiences. The
triangulation of methods, supported by literature review, will enable to conclude on what possibilities for citizen engagement with energy VECs allow for.

1.3 Scope and Limitations of the Study
Energy carriers other than electricity are excluded from this study. In this thesis energy sharing
always refers to electricity sharing. The thesis focuses on the micro level of participation in the
energy transition, i.e. the participation of individuals and households through the installation of
DERs and a membership of VECs. Government agencies can initiate citizen engagement opportunities (Radtke et al., 2018); however, this thesis focuses on how a certain business-model, the
sonnenCommunity enables opportunities for engagement. There are various organizational forms
for citizen engagement such as local communities, cooperatives, peer-to-peer (P2P) and direct
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marketing trading but I am interested in VECs. Moreover, we distinguish between VPPs and
VECs: all processes on which participating citizens do not have any influence such as trading of
a VPP on the wholesale market are not considered. VPPs which focus on grid balancing services
on national level and which coordinate utilities and big power production sites are excluded because they do not allow for a study on citizen engagement.
The interviews are limited to members of the sonnenCommunity in Germany, who are prosumers
and preferably use a certain electricity tariff, the sonnenFlat, which allows members to take part
in grid balancing services and guarantees a certain allowance of kilo Watt hours (kWh) per year.
The sonnenCommunity is studied from a social perspective, i.e. that there is no focus on technical
details.

1.4 Outline of the Thesis
The thesis is set up as follows: chapter 2 presents the literature review outcomes and conceptual
framework to provide the reader with a comprehensive background to understand the research
problem. Then, the methodology is presented in chapter 3: the applied methods are described
and discussed. After that, the empirical chapters 4-6 follow. Chapter 4 is about the business model
of the sonnenCommunity. It is mainly based on results of the analysis of the website by sonnen
and the sonnenPortal/App. Chapter 4 thereby also serves as introduction to the topics discussed
by interviewees and users of the FB group in chapters 5 and 6. Chapter 5 on individual, material
engagement shows how the sonnenCommunity introduces new ways for citizen engagement and
new complexities for sharing electricity. Chapter 6 on collective engagement depicts how the sonnenCommunity and the FB group (do not) provide possibilities for social engagement with energy
for members. The content discussed in chapter 5 and 6 is based on insights from the interviews
and supplemented by findings from netnography of the FB group. Chapters 5 and 6 complement
each other and allow for a conclusion on possibilities for citizen engagement with energy in the
sonnenCommunity and in the FB group. In addition, they enable to gain insights into how the roles
of members are shaped by products and services by sonnen and how members of the sonnenCommunity and the FB group experience engagement in the sonnenCommunity. In chapter 7 the
empirical results are discussed in view of literature review outcomes. Based on that new theories
are presented. Besides, chapter 7 contains a discussion on the generalizability of the results. The
thesis ends with chapter 8, in which research outcomes are summarized, answers to the RQs are
given and an outlook for VECs is formulated.
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2 LITERATURE REVIEW AND CONCEPTUAL FRAMEWORK
This chapter provides the literature review and derives the concepts which are relevant to understand engagement with energy in VECs. First, the concepts ‘engagement’ and ‘participation’ are
introduced as they are central for the research problem. Thereunder, different forms of participation are mentioned. Then, the influence of the design of prosumer platforms on the role of users
is presented. Next, the chapter shows how citizens can engage individually as prosumer and
gives an estimation of the activeness of their engagement. Then, the chapter indicates how citizens can engage collectively as member of a community (VECs). Epilogues at the end of the
respective subchapters summarize main points and capture insights and questions that arose
about the case studies. Also, they emphasize important concepts, which can help to understand
how prosumer platforms shape the role of members or what member practices are. In the end,
the idea of engagement with energy in VECs is formulated more specifically and the other derived
concepts are listed and operationalized. Finally, this chapter should be understood as basis for
the evaluation sheet of the website of sonnen and the interview guide for interviews with members
of the sonnenCommunity.

2.1 Citizen Participation and Engagement
This subchapter introduces the concepts participation and engagement. Thereunder, it presents
different forms of participation regarding energy.
Fundamentally, participation means action: “taking part in something” (Radtke et al., 2018, p. 22.).
The concept participation is universally applied in social sciences. Participation can take different
shapes as it can take place at the micro, meso and macro level; it can be individual and collective,
take the form as bottom-up or top-down process between the state/government, civil society and
private economy. Micro level participation includes a variety of forms of participation such as material, social, political, financial and economic (Radtke et al., 2018). As suggested by Chilvers and
Longhurst (2016, p. 589) the term ‘public engagement’ can be used “to encompass (…) the diverse forms of public and civil society participation in sustainability transitions”. Accordingly, Ekman and Amna (2012) conceptualize ‘civic engagement’ and ‘social involvement’ as latent form
of participation, which they distinguish from the manifest political participation.“ Political participation refers to attempts to influence others – any powerful actors, groups or business enterprises
in society and their decisions that concern social issues” (Ekman and Amna, 2012, p.286). But
other forms of engagement such as social and material activities can be regarded as pre-political
(Ibid.). For instance, social participation, which does not formally take place in a political domain,
can nevertheless have political consequences (Ibid.). Based on this, we can understand engagement as latent form of participation, where forms of engagement include material and social practices which can be considered pre-political. The following quotation points out that the concept of
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engagement is important in order to understand how citizens can take part in the energy transition
actively: “the path to successfully turning the consumer into an active energy customer revolves
around the concept of engagement” (Gangale, Mengolini & Onyeji; 2013, p. 625).
Radtke et al., (2018) do not distinguish between participation in, and engagement with the energy
transition. I adopt the same conception for this thesis, because also according to Ekman and
Amna (2012) the two terms are closely related, and both can have political consequences. Therefore, there are no clear hints on a useful distinction of the two for this thesis. Other than that, we
could suppose that ‘engagement with’ means pro-activeness by citizens, while ‘participation in
something’ might require less initiative and creativity by citizens; it points to making use of provided action spaces. But for simplification reasons I do not consider this nuance is in this thesis.
The terms ‘participation’ and ‘engagement’ will be used interchangeably to address citizen practices regarding energy, facilitated through VECs.

2.1.1 Material Participation
“Material participation (…) can be thought of as ‘specific mode of engagement’” (Marres, 2012,
cited in Ryghaug, Skolsvold & Heidenreich, 2018, p.289). Technologies for material participation
can produce diverse modes of participation and engagement (Ryghaug, Skolsvold & Heidenreich,
2018). Emergent energy technologies such as the smart meter, PV modules and EVs promote
energy citizenship and material participation (Ibid.). EVs and solar panels present a “visible
change in the material constitution of the energy system” (Ibid., p.295). Also, smart grids allow for
a material participation (Kloppenburg & Boekelo, 2018). For instance, citizens participate as energy producer by operating PV systems or micro wind turbines (Kloppenburg & Boekelo, 2018).
Material participation in the form of producing electricity has the potential to “enable a new sensitivity to the relationship between production and use” (Ryghaug, Skolsvold & Heidenreich, 2018,
p.295). The new sensitivity may trigger critical assessments of former practices and norms by the
participants. But mere materialized energy citizenship has also “the risk that it creates inclusion
of the already advantaged, those with purchasing power and means to acquire new technologies,
while excluding others” (Ibid., p.298). On these grounds, material participation is not equally accessible to all citizens.

2.1.2 Types of Participation beyond Material Participation
When citizens are involved in microgeneration, participation and responsibility increase as well;
for instance, citizens could become active in the energy system by planning and pointing out
issues and/or reducing energy consumption and emission generation by changing attitudes and
behavior (Bergman & Eyre, 2011). Citizens can become aware of their role in the national energy
system and relation to public institutions through material participation. Due to that, the electricity
sector contributes to a citizen’s feelings of belonging and responsibility for e.g. for effects of
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consumed electricity (Kloppenburg & Boekelo, 2018). This suggests that political and social engagement with energy can follow material participation in energy projects. Accordingly, Joas et
al. (2016, p.50) mention that ownership generates a “sense of participation in political processes”.
Therefore, we can expect that pre-political engagement promotes political engagement. Regarding participation in the energy transition Radtke et al. (2018) mention e-participation as additional
type. E-participation takes part in electronic social networks, smart energy apps and online campaigns and petitions etc. We can consider e-participation as a type of social engagement with
energy.
Furthermore, Longhurst and Chilvers (2016, p. 602) regard “participation as an emergent and
coproduced phenomenon in itself”. They found developed that “participation and democratic engagement are co-produced in mutual interaction with the evolution of social-technical (energy)
systems, rather than existing as separate procedures or tools that are somehow ‘bolted on’ or
integrated in” (Ibid.). This indicates that forms of participation emerge based on provided technical
possibilities and that citizens coproduce their own ways of participation.

2.1.3 Epilogue Participation and Engagement
Summarizing, I consider that there is no need to distinguish between engagement and participation for this thesis. Most importantly for this research, engagement with energy can be individual
and collective; material and social. These forms of engagement can be considered pre-political,
likely to foster political engagement. Citizens can participate materially through different technologies which is likely to promote social engagement with energy. We derived that e-participation
in social, electronic networks, like the FB group, is a form of social engagement with energy. For
this research we may ask e.g. if/how members participate individually and collectively, materially
and socially in the two case studies, what materials enable their participation and if their engagement with energy in the VECs has political consequences, too.

2.2 Design of Prosumer Platforms: Shaping the Role of Members
Prosumer platforms facilitate citizen engagement with energy. The following section seeks to form
an idea about the design of prosumer platforms and therefore draws on literature about P2P
platforms and smart grids. I will use the term ‘user’ to refer to people who use smart grids or
platforms for P2P electricity trading. This subchapter presents incentives to attain behavioral
change, empowerment through user interfaces and a contemplation of equality regarding access
to platforms.
Prosumers fill a role which is only allocated temporarily to the person. Prosumers take new roles,
depending on the type of organization a prosumer affiliates (Hellmann, 2018), such as prosumer
communities or direct marketing. This indicates that prosumer platforms influence what role
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prosumers take. Likewise, Geelen, Reinders and Keyson (2013) state that the product design of
services and products for co-providers can affect their behavior.

2.2.1 Incentives
Incentives to attain behavioral change, e.g. to become prosumer, can be emotional like self-sufficiency and green image (Verbong, Beemsterboer & Sengers, 2013). Likewise, “competitiveness,
independence and community feelings” (Ibid., p.123) are emotional triggers to take part in
prosumer platforms. Incentives can also be economic; economic gains are expected to ‘seduce’
users to become more active, e.g. to adapt energy consumption patterns. Incentives are based
on the values the platform tries to mediate, for instance “promotion of equitable wealth distribution,
investment and promotion in environmental projects (…), promotion of sustainability through local
production” (de Rivera, Gordo & Cassidy, 2016, p.17). Hence, platform providers seek to change
how citizens perceive the commodity ‘electricity’ (Gangale, Mengolini & Onyeji, 2013), by assigning ecological, social and economic values to it, to attract potential customers.
Platforms try to build trust for citizens to engage with new technology and a new business model
by e.g. offering transparency on processes. Szulecki (2018) defines transparency as access to
information by. Services and products for “end users should be transparent, economically attractive and simple” (Verbong, Beemsterboer & Sengers, 2013 p. 122). Transparency on consumed
electricity can achieve increased energy-efficiency (Kaenzig, Heinzle & Wüstenhagen, 2012).
Platform and electricity providers try to build trust and confidence to trigger behavioral change of
users (Gangale, Mengolini & Onyeji, 2013). Trust is important for decentralized energy projects
because it is a requirement for citizens to participate and outcome of cooperative behavior (Kalkbrenner & Roosen, 2016).

2.2.2 Empowerment through User Interfaces
Participation can be enabled when intelligence, e.g. in the form of user interfaces, is distributed
to users (Verbong, Beemsterboer & Sengers, 2013). Household energy management (HEM) can
become complex for residents because they might have to plan or adapt electricity usage depending on varying prices. That is why HEM, taking user preferences into account by setting
operation modes for smart appliances, is most often automated. However, automated services
often give users a feeling of lack of control. The system operation can become more visible for
users, when they are enabled by a user interface to plan the operation of smart appliances
(Geelen, Reinders & Keyson, 2013). This would allow residents to interact with the energy system,
leading to greater empowerment. A balance between automation and autonomy of citizen is crucial (Ibid.). Such smart energy monitors are no neutral technology and “can lead to greater cooperation and a feeling of empowerment, but also turn into conflicts and feelings of
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disempowerment” (Verbong, Beemsterboer & Sengers, 2013, p. 119), when users are e.g. restricted regarding the possibility to interact with the system.

2.2.3 Equality
Platforms tend to generate exclusions; can create inequalities and discrimination by attracting
similar participants who also determine what meaningful participation constitutes (Kloppenburg &
Boekelo, 2018). Platform providers should be aware of, and are responsible of the inclusion of
gender, equal access for people with all kinds of income (Fuster Morell & Espelt, 2018). Access
to prosumer platforms can be exclusive because specific assets like PV systems and batteries
are required (Ibid.). Consequently, the accessibility to a certain business model influences if citizens can take part and the design of the user space influences how citizens take part.

2.2.4

Epilogue Design of Prosumer Platforms: Shaping the Role of Members

Summarizing, the design of prosumer platform shapes the role of members; e.g. it influences how
actively members involve in everyday material participation and what new energy related habits
they develop. In this sense, we may question if/how sonnen enables members to take part in the
energy management and if/how they male energy flows transparent to members. The results from
literature research presented in this subchapter are indicatory to answer RQ A) ’how does the
sonnenCommunity shape the role of members regarding engagement with energy?’. It delivers
insights for the development of the evaluation sheet for the analysis of the website of sonnen and
the sonnenPortal/App. We may use the concepts ‘empowerment’ and ‘equality’ as indicator for
the analysis of the design of the sonnenCommunity.

2.3 Individual Participation as Prosumer
This section describes how citizens can take part individually as prosumer in VECs. Therefore,
the section draws on literature about prosumption, the sharing economy and consumer involvement in smart grids. First, motivational drivers to become prosumer are presented. Next, awareness creation though monitoring and behavioral change is thematized as everyday material participation.

2.3.1 Motivation to become Prosumer
The meaning and value citizens assign to resources can vary over time (Smith & Stirling, 2008).
Ethical choices on electricity generation and consumption are becoming more important for citizens (Kloppenburg & Boekelo, 2018). In this sense, there are citizens who perceive the role of an
active participant as attractive (Rogers et al., 2008). There are multiple value drivers for citizens
to choose alternative electricity products; to engage with energy in a different way.
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Individual prosumers are new stakeholders in the energy system and can be motivated by different drivers and adopt new kinds of behaviors than other stakeholders before (Parag, 2015). The
prosumer role developed because of an increasing “demand for own residential energy generation, self-consumption and green electricity” (Oberst & Madlener, 2014, p.1). According to Musall
and Kuik (2011) citizens feel empowered because of increased self-sufficiency and more awareness for energy flows and environmental issues. Next to the motivation to participate pro-actively
in the energy transition the desire to protect against rising electricity prices can be a driver to
invest in a storage system (Graulich et al., 2018). Hellmann (2018) concludes that there are intrinsic drivers such as technical curiousness, social conscience or the desire for self-sufficiency,
while extrinsic motivational factors can be composed of financial and regulatory benefits. Prosumers as demand-response partner are motivated by market participation. It can bring financial benefits and is associated with the provision of balancing services and a reduction of emissions. Selfsufficiency can be both financially and environmentally beneficial. The following four motivational
factors are prevailing in smart grid projects:” i) the reduction of/control over electricity bills ii) environmental concerns iii) better comfort (…) iiii) more control over own energy use” (Gangale,
Mengolini & Onyeji, 2013, p.627). Hence, motives could be monetary, ecological or social (Verbong, Beemsterboer & Sengers, 2013).
Andreotti et al. (n.d.) indicate that not all citizens want to participate actively; resources for participation such as time, skills and money need to be available. Conscious non-participation or peripheral participation can be equally empowering as active participation Additionally, citizens do
not always perceive participation as positive but as time-consuming and difficult, which is why
platform provider should offer low-level participation, too (Rogers et al., 2008).

2.3.2 Awareness Creation through Monitoring of Energy Flows
In the following two sections the participatory model ‘behavioral change through monitoring’ is
introduced. In general, platforms in the electricity sector can make energy flows more transparent
(Kloppenburg & Boekelo, 2018). Thereby, they can foster participation by enabling monitoring. Inhome displays (IHDs) or monthly bills to individuals or relative to other users can provide information and feedback (Gangale, Mengoline & Onyeji, 2013). “IHDs can be conceptualized as a
particular kind of participatory technology which turns everyday material activities into engagements with the environment” (Marres, 2011, cited in Chilvers and Longhurst, 2016, p.597). That
means that IHDs could make users think about the implications of their practices (production and
consumption of energy) on the environment and the energy system. The idea behind the provision
of feedback on energy consumption is that it reduces energy consumption by about 5 - 15%, and
that it increases efficiency (Verbong, Beemsterboer & Sengers, 2013). Individual and community
power generation increase visibility of power flows and can impose behavioral change (Goulden
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et al., 2014). Behavioral change can be attained if citizens are aware of their energy consumption,
understand what impacts it has on the environment and on the security of energy provision (Gangale, Mengoline & Onyeji, 2013; Geelen, Reinders & Keyson, 2013). However, the installation of
smart energy technology alone such as smart meters and IHDs is not enough. When citizens are
motivated and formed their own values, they find their own strategies of engagement (Gangale,
Mengoline & Onyeji, 2013). Many citizens develop an understanding of their normal energy consumption and develop a ‘new normal’ based on the monitoring possibilities with IHDs (Chilvers &
Longhurst, 2016).

2.3.3 Behavioral Change
Increased engagement with energy topics and monitoring allow for possibilities for load management such as reducing total consumption and adapting time-related energy using habits (Praetorius & Schneider, 2006). Time shifting is considered as new way of engagement with energy in
the household, rooting from the motivation to ‘do things right’ which results in positive feelings
(Smale, van Vliet & Spaargaren, 2017). According to Bergman and Eyre (2011) a greater behavioral shift is attained when it is motivated by technophilia or self-sufficiency than if it is environmentally motivated. Citizens whose primer motivation to engage with energy is comfort are not
expected to engage continuously with energy to shift demands (Smale, van Vliet & Spaargaren,
2017, p. 137). Energy behavior can be either habitual such as energy related practices or oneshot like the purchase of smart appliances or to join a smart grid project. Nevertheless, behavioral
change is not always reached since users could claim a lack of interest or time and might have
difficulties to change daily routines (Verbong, Beemsterboer & Sengers, 2013).
Besides the possibility for monitoring, the concept of increased access to a resource can change
behavior, too: the basic idea is that online sharing connects consumers on P2P platforms to make
more efficient use of prosumers’ assets (Martin, 2016). In terms of the sonnenCommunity this is
virtually true, as electricity is not shared physically. Ludmann (2018) remarks that the sharing
economy is more environmentally friendly because it saves resources; nevertheless, ecological
benefits are not always achieved. In general, participants increase consumption because access
is facilitated (Ibid). This could also happen when access to electricity is facilitated, e.g. in the form
of a flat rate. In addition, the roll out of the smart grid accompanied by the sale of more electrical
appliances increases energy consumption in general (Goulden et al., 2014).

2.3.4 Epilogue Individual Participation as Prosumer
Summarizing, among citizens there are financial, ecological and social value drivers to engage in
new, material ways with energy. We can expect that the value of electricity to citizens changed
over time and with different forms of engagement. It would be interesting to investigate how members of the sonnenCommunity value electricity, what motivated them to become member and
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what meaning they assign to the membership. Monitoring is likely to trigger behavioral change.
Insights from this chapter raise questions for the study, how members of the sonnenCommunity
use provided action spaces, if and how they monitor energy flows of their households and the
community and if/how they optimize energy consumption. Also, we may expect that possibilities
for monitoring lead to a reduction of energy consumption and that the flat rate can trigger an
increase of consumption or a lack of interest in timing energy consumption. We may use the
concepts ‘monitoring’, ‘awareness’ and ‘behavioral change’ to understand practices of members
of the sonnenCommunity.

2.4 Estimation of Activeness of Participation
This section seeks to supply indications to assess material citizen participation as active/passive.
According to Gangale, Mengolini and Onyeji (2013) becoming more active means to be more
engaged. Goulden et al. (2014) distinguishes between the concepts ‘energy consumer’ and ‘energy citizen’ and attributes different forms of engagement to the respective concepts. Citizens
switch between the two personas depending on the situation. The energy consumer is characterized by someone who gives little attention to energy: there is no seeking for a higher level of
engagement apart from concerns to use electricity as efficiently as possible, either in environmental or economic terms. There are only poor options for engagement available within the frame
of energy consumer, which is evoked in an energy system mainly consisting of big power companies and individual households as the traditional German energy system is constituted. The
energy consumer is perceived as unsustainable. Compared to this, the persona of energy citizen
is apprehended as more reflexive and engaged. Skills, meanings and access to technology are
prerequisites for the energy citizen to evolve. Energy citizens are more enabled to impose change
than energy consumers (Goulden et al., 2014). The ownership of energy distribution and production facilities by citizens “constitutes the highest form of citizen participation” (Schmid, Knopf &
Pechan, 2016, p.272). Likewise, Park and Yong (2017) state that, citizens who became prosumers already transformed from passive to active.
The smart grid allows citizens to become more active as it enables bidirectional power and information flow (Gangale, Mengolini and Onyeji, 2013). ‘Energy citizens’ evolve through the smart
grid e.g. by participating in balancing the grid, making more informed decisions about energy
consumption, timing energy use and controlling the quantity of electricity consumption. Likewise,
Parag (2015, p. 21) emphasizes that platforms facilitating prosumer markets provoke a user transformation from “passive consumers to active participants in the power sector”. By contrast, demand-side-management (DSM) technologies do not demand conscious end consumer engagement because the operation of household appliances is automated. These options are regarded
as passive (Goulden et al., 2014). Accordingly, Parag (2015) mentions that energy efficiency
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optimization practices require little consumer engagement and mean almost no change of behavior. Furthermore, Goulden et al. (2014) states that it is likely that households do not engage actively by having limited control options in the management of household devices and an IHD. In
that sense, consumers become a managed demand side and change is limited to technologies,
in the case of dynamic prices along with some financial incentives to adapt behavior. In this way,
users of smart grids would remain ‘dumb‘. In contrast to this, a citizen is regarded as active if he
is actively involved in the management of energy consumption and energy production (Ibid.).
Householders become active energy ‚co-managers’ when they engage with the technique and
adapt behaviors, e.g. by “extensive energy monitoring, energy storage, (…), timing of demand,
and the co-production of renewable energy“ (Smale, van Vliet & Spaargaren, 2017, p. 132).
Summarizing, we can consider prosumers as active energy citizens. Also, we can consider extensive monitoring and timing of demand as active everyday engagement with energy, while DSM
practices are passive. Regarding members’ practices in the sonnenCommunity we can ask
whether their daily practices concerning the energy management qualify as active or passive. We
can use the concept ‘active/passive’ to describe the role of members of the sonnenCommunity.

2.5 Collective Engagement with Energy
After the thematization of individual practices as prosumer, the purpose of this subchapter is to
form an idea of collective engagement in VECs, i.e. how members can engage with energy with/as
a community. Therefore, this section draws on literature about community energy initiatives in
general, and prosumer- and online communities.

2.5.1 Community Energy Initiatives
Community-based approaches for participation can be distinguished from business-based approaches regarding the inclusion of individuals and distance and profit distribution (Radtke et al.,
2018). Citizens can take part in the energy transition directly via cooperatives and local energy
communities which are bottom-up schemes (Sridhar, 2016). Cooperatives have been the symbol
for a social energy transition (Müller et al., 2015). In community energy initiatives members can
interact locally, in-person or connected via the internet in a P2P network. Thus, geographical and
relational dimensions determine the type of community (Gstrein & Teufel, 2015). Energy communities can take different primary functions:
1.
2.
3.

Place of identity, where the local connection between members predominate
Place of community where members gather in shared community concerns and responsibilities
Place of professional decision-making, where members profit from the market activities of
the initiative while deriving emotional gains as well (Radtke, 2014, pp. 245-246).
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According to Radtke (2014) participants in community energy initiatives are not only economically
motivated: “social norms, trust, environmental concern and community identity” are key factors
as well (Kalkbrenner & Roosen, 2016, p.60).

2.5.2 Engagement in Prosumer Communities
There are different business models for prosumers to trade electricity such as local energy communities, feeding into the main grid, direct marketing or taking part in distributed energy communities where electricity is shared virtually. VECs for electricity sharing are based on a cooperative
platform which enables participants to gain control over local resources or to generate value for
the local community (Kloppenburg & Boekelo, 2018). The advantage of uniting in a collective and
communicating key information with other prosumers could be to make the grid operator and
energy supplier resonate with the collective’s need (Hellmann, 2008). Community platforms pursue a certain goal, for instance to enhance autonomy or participation in market trading or offer
grid balancing services. By participating in market trading, grid balancing services become more
apparent to users. Participants could feel responsible for the shared challenge to balance the grid
(Ibid.). Access to electricity can be based on “decentralized ownership of assets within a network
of peers” (Acquier, Daudigeos & Pinkse, p.5). Usually, platforms personalize the connection between participants by making profiles and reputations visible (Kloppenburg & Boekelo, 2018).
Thereby, emotional trust in community members or prosumers is created (Rivera, Gordo & Cassidy, 2015). However, this might apply for direct marketing, focused on local energy trading, instead of for VECs.

2.5.3 Online Communities: Platforms for Communication
E-participation is considered as social, collective form of participation in this thesis. Social media
offers a platform for customers to communicate about their experiences and opinions (Heinonen
& Medbarg, 2018). Online communities are becoming more popular and constitute a way of social
interaction (Ibid.; Ferreira, 2015). According to Rheingold (1993, cited in Seraj, 2012, p.210)
online communities are “social aggregations that emerge from the internet when enough people
carry on those public discussion long enough, with sufficient human feeling, to form webs of personal relationships in cyberspace”. Technological advances as well as the developed need by
individuals to build relationships and the desire to belong to a community triggers online gathering
and participation in networks. Online platforms can give various participation incentives and disincentives (Hughes, Lang & Vragov, 2008). By engaging in online communities, individuals aim
at reaching group and individual goals, like “self-exhibition, learning through knowledge transfer,
participation in co-creation and innovation, socialization and recreation” (Seraj, 2012, p. 210). In
addition to that, online communities can be an alternative space to real life regarding communication (Heinonen & Medberg, 2018). The goal-driven and quality content generates intellectual
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value, the interactive environment for building relationships creates social value and the self-governed community culture presents a cultural value (Seraj, 2012). Social capital is used as concept
describing “social networks, trust, reputation, and cooperation” (Andreotti et al., n.d., p.24). Members generate social capital when they feel socially connected to each other. Active members can
build ‘social ties’ to other members which can provide support for individual changes regarding
behavior and technology (Radtke et al., 2018). Participants who are active in the community are
also more likely to develop a feeling of community. Moreover, in online communities, brand loyalty
is increased which is advantageous to the community provider (Malinen, 2015). Online communities specific to brands “are built for the sake of sharing experiences related to the brand or
exchanging information to support its usages” (Seraj, 2012, p.210).
According to Seraj (2012) content generated in online communities is trustable and unbiased
because it is co-created. Members of online communities appreciate that they find “unbiased,
detailed, updated and high-quality data” (Ibid., p.213). Online communities may be exclusive to a
certain group of people; such as people who are curious, knowledgeable or bonded to the topic
because otherwise the content would become less valuable since it might be boring, meaningless
or confusing for members (Seraj, 2012). In this sense, we can recognize prosumption with the
web 2.0, too, as it fosters the establishment of networks of communication, content production
and decentralization. Accordingly, members of online communities can be producer of content
and consumer of others’ contributions (Ferreira, 2015).
Online communities also organize meetings offline to share experiences and to meet each other
(Seraj, 2012). Participants who are engaged online in organizational and political activities, engage offline with these activities, too (Malinen, 2015).

2.5.4 Epilogue Collective Engagement with Energy
Prosumers, aggregated via a prosumer platform, can e.g. engage collectively and materially with
energy by providing grid balancing services and taking part in market trading. Regarding the sonnenCommunity it would be interesting to investigate if members feel responsible of the shared
challenge to balance the grid. The fact that the sonnenCommunity is decentralized raises interest
in what way members still connect to the community. Accordingly, we could question if also
prosumer platforms like the sonnenCommunity provide a platform for communication between
members, including the publication of contact details/profiles. However, we already got the insight
that prosumer communities rather facilitate individual, material participation, whereas online communities enable collective, social engagement. Online communities increasingly gain popularity
to communicate experiences and opinions. Members build social ties and derive various values
from e-participation. Referring to the studied FB group in this thesis we may ask why members of
the sonnenCommunity would participate in it, if they have a feeling of community and if they create
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social capital by participating in the group discussions. Next, it may be interesting to study what
kind of data members share and how they communicate. We can use the concept ‘communication’ as indication to analyze collective practices of members of VECs. Subchapters 2.3 and 2.5
are indicatory to answer RQ B) ‘how do members participate in the sonnenCommunity and in the
FB group and how do they experience their participation?’ because they provide insights into
individual practices as prosumer and collective engagement as member of a community. Based
on this, we can derive themes for the interview guide and netnography.
In the thesis I will use the term collective participation to consolidate energy practices that involve
interaction with/as a community. In that sense, collective participation can mean material, social
or e-participation. Collective engagement is mostly associated with social engagement, including
e-participation, because collective, material processes are passive in the sonnenCommunity
(VPP processes). Social engagement implies interaction with others, in this case with members
of the community and therefore is collective.

2.6 Conceptualization of Engagement with Energy in Virtual Energy
Communities
This subchapter aims at defining the idea of engagement with energy in VECs more specifically,
provides an overview of the derived concepts and summarizes insights on possibilities for engagement with energy in VECS, role shaping factors of platforms and practices of members.
Based on insights from this chapter we can narrow the idea of engagement with energy down to
‘practices as prosumer who are individuals/households and take part in a VEC, where practices
may include individual (material) engagement with energy and collective (social) engagement
with/as a community’. The conceptualization allows to capture many practices related to energy
in VECs. Figure 2 depicts the idea that engagement with energy in VECs can be individual and
collective and that individual participation as prosumer is shaped through the prosumer platform
and changes the degree of activeness regarding engagement in the energy transition/everyday
material participation. Concepts, which help to understand how platforms shape the role of users
and practices of members of VECs, were indicated in the preceding chapters. Accordingly, we
derived from chapter 2.2 the concepts ‘empowerment’ and ‘equality’; from chapter 2.3 the concepts ‘monitoring’, ‘awareness’ and ‘behavioral change’; from chapter 2.4 the concept ‘communication’ and from chapter 2.5 the concept ‘active/passive’. The concepts are marked grey in the
figure, which also indicates links between the concepts.
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Figure 2: Idea of Engagement with Energy in VECs
The respective concepts are operationalized in Table 1, which shows the concepts with respective indicators and examples.
Table 1: Operationalization of Concepts
Concepts

Participation/engagement

Equality

Empowerment

Indicator

Evidence/Example

1) Individual, material participation: prosumption
2) Individual, every day,
material participation
3) Collective participation

1) Micro supplier of energy
2) Monitoring, timing
3) E-participation, social participation

Accessibility to platform

Inclusion of all who want to
participate in the platform, no
assets needed

1) Action spaces
2) Transparency

1) Interaction possibilities with
system
2) Monitoring possibilities of energy flows,

Monitoring

Monitoring energy flows through
IHDs

Checking data on energy flows on a
regular basis

Awareness

Becoming aware of impacts of
energy consumption pattern

Optimizing energy consumption

Behavioral Change

Timing energy consumption, increasing/reducing energy consumption

Strategies for adaptation of energy
consumption patterns
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Communication

Active/passive

Contacts, Space for communication
1) Engaging in energy transition
2) Engaging daily with energy

Discussions about energy related
topics, social capital building
1) Becoming prosumer, taking
part in grid balancing
2) Monitoring, adapting consumption patterns

Based on insights from chapter 2 we may question how prosumers participate individually and as
a member of a community, looking at the sonnenCommunity and the FB group. Based on the
operationalization of concepts we can picture engagement with energy in VECs for instance as
engaging individually as prosumer, using provided action spaces, being involved in monitoring,
gaining more awareness, adapting energy consumption through timing, and engaging collectively
by communicating with other members to exchange information and to foster a feeling of community. Besides, this chapter suggests role shaping factors of sonnen such as values, offered products and services for material participation and empowerment through the provided user space
(transparency on energy flows, interaction possibility with the system). This delivers a basis for
the evaluation sheet for the website analysis. Also, we can derive themes for the interview guide
such as motivation for prosumption and taking part in smart grid projects, meaning of electricity
and membership, practices as prosumers like monitoring, awareness, behavioral change (timing)
and practices as member of a community like communication with other members.

2.7 Conclusion of Literature Review and Conceptual Framework
Engagement and participation will be used interchangeable in this thesis. The idea of engagement
with energy in VECs broken down into individual (material) engagement as prosumer and collective (social) engagement with/as a community’. These forms of engagement can be considered
pre-political, likely to foster political engagement. We can retain that social engagement with energy is fostered by material participation. Other than that, we can assume that the design of
prosumer platform shapes the role of members; e.g. it influences how actively members involve
in everyday material participation and what new energy related habits they develop. Members
can engage individually in prosumer platforms by extensive monitoring, which can raise their
awareness of energy consumption, which in turn can trigger a change of behavior. In general,
prosumers can be considered as active energy citizens. Also, extensive monitoring and timing of
demand is considered as active participation, while DSM practices are not. Members can engage
collectively in online communities, e.g. in the form of communicating about opinions and experiences regarding products and services. Next to knowledge transfer they find recreation in online
communities and build new, social ties.
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3 METHODOLOGY
This chapter provides the methodology for the research. First, the overall research approach is
presented. Then, the decision to study the sonnenCommunity and the FB group ‘sonnenBatterieowners’ as VECs is justified. The applied methods for answering the RQs are described and
discussed regarding the limitations and benefits that were encountered during the research and
their suitability to answer the RQs. Precisely, literature research, analysis of the website of sonnen
and sonnenPortal/App, interviews with members of the sonnenCommunity and netnography of
the FB group are described and discussed.

3.1 Research Approach
To answer the RQ ‘how can citizens engage with energy in virtual energy communities?’ I reviewed literature to gain first insights on citizens engagement in VECs. I selected two cases, the
sonnenCommunity and the FB group ‘sonnenBatterie-owners’ to approach engagement with energy in VECs. To collect primary data on possibilities of engagement in VECs, I interviewed members from the sonnenCommunity and conducted a netnographic research on the FB group.
To answer question A) ‘how does the sonnenCommunity shape the role of members regarding
engagement with energy?’ I needed to investigate the offered products and services by sonnen,
focusing on how they allow users to participate. This RQ also required to study the mediated
values by sonnen which could expose social norms to users. The data was collected during content analysis of the website of sonnen and of the sonnenPortal/App. Besides, some questions in
the interviews were aimed at analyzing the sonnenCommunity, such that I could conclude about
how members of the sonnenCommunity are guided by sonnen to take a certain role. Moreover,
outcomes of the interviews could be used to clarify aspects of the functioning of the business
model of the sonnenCommunity. Based on literature research it would have been standing to
reason to analyze the design of the platform of the sonnenCommunity; however, a platform where
members can involve actively does not exist for members (nevertheless we can still consider the
sonnenCommunity as platform on which prosumers are aggregated virtually). For this reason,
insights from literature about prosumer platforms such as incentives, user space and equality
regarding access were analyzed based on the website of sonnen and the user space sonnenPortal/App.
Finally, question B) ‘how do members participate in the sonnenCommunity and the FB group and
how do they experience their participation?’ required to collect qualitative, primary data on members’ experiences and feelings about the participation in the sonnenCommunity and the FB group.
Members’ practices are of interest as well because we cannot be sure that practices are the same
as what sonnen is mediating on the website. The interviews and netnography were deemed to be
adequate methods to explore sonnenCommunity members’ and FB members’ practices.
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Studying aspects such as community-building features of the sonnenCommunity and automation
of the energy management from two sides (on the one hand, the discourse on the website by
sonnen and on the other hand the practices and feelings described by interviewees and the FB
group users) allows to recognize tensions and accordance of discourses and practices. Triangulation of data processes ensures the trustworthiness of a study (Costello, McDermott, Wallace,
2017). Likewise, combining the outcomes of website analysis, interviews and netnography allows
me to conclude on possibilities for citizen engagement with energy in VECs and to answer the
main RQ in a more reliable way. Hence, literature study, the analysis of the website and sonnenPortal/App, interviews and netnography were conducted for multiple purposes. The research approach for studying VECs is depicted in Figure 3.

Figure 3:Research Approach to study VECs

3.2 Case Selections to Study VECs
As introduced before, the term ‘virtual energy community’ is used in this thesis to comprise citizen
communities which share electricity virtually or experiences related to energy online. Therefore,
the term VEC is used to comprise prosumer and online communities related to energy. According
to that, the sonnenCommunity, established by sonnen, and the FB group ‘sonnenBatterie-owners’
can both be regarded as VEC. The selection of case studies, which are introduced further below,
is justified in this section.

3.2.1 The sonnenCommunity
In the first place I decided to study decentralized energy sharing between prosumers who are
individuals or householder. During the search for case studies I considered three platforms: the
sonnenCommunity, Enyway and BUZZN, which were different from each other. I define the sonnenCommunity as VEC and prosumer community, while Enyway and BUZZN qualify as platforms

23

for direct marketing, where the roles of sellers and buyers are separated. Moreover, the two latter
do not concern small individuals or households as sellers of electricity. As I wanted to study
prosumers who are private individuals/households with small-scale installations and who make
use of a shared virtual energy pool, only the sonnenCommunity qualified as such. The sonnenCommunity is selected as case study to investigate evolving VECs, more specifically prosumer
communities, for citizen engagement with energy because it is the only one in Germany in its kind
and the biggest worldwide. Besides, there is no other battery manufacturer in Germany who offers
a battery in combination with a flat rate and the possibility to take part in control power market.
Moreover, the practices and experiences of members of the sonnenCommunity have not been
investigated yet. Also, an important criterion pro analysis of the sonnenCommunity was the approachability of potential interviewees since it seemed that sonnenBotschafter (reference customers) of the sonnenCommunity were reachable through the website.
The sonnen GmbH is a German company, with headquarters in Bavaria, which stared as manufacturer of sonnenBatteries in 2010. In 2015, the business model of the sonnenCommunity, based
on a virtual aggregation of prosumers, developed (sonnen, n.d.k). Most importantly for this research, the sonnenCommunity aggregates prosumers, equipped with a battery and a PV system
and can be regarded as community platform. Prosumers can ‘intelligently’ share generated electricity (Kloppenburg & Boekelo, 2018), i.e. that power flows between members are administrative
and not physical. Compared to other prosumer communities, the sonnenCommunity focuses on
energy storages (Zhou, Wu & Long, 2018.), applies comparably stable tariffs (Zhang et al., 2017),
offers a flat rate model and provides grid balancing services. The following criteria are characteristics of the sonnenCommunity and demarcates it from other forms of citizen engagement in Germany:
•

A platform for P2P trading: the decisive point here is that it happens automatically in the
sonnenCommunity, traders do not need to contact each other

•

Prosumers sharing energy (prosumer community) instead of a platform which connects
buyers and sellers (Enyway: platform for regional, direct marketing)

•

Involves management of a common pool (performed by sonnen)

•

A Platform which is accessible for individuals/citizens

•

Power generation with DERs

•

Storing electricity in batteries

•

Administrative electricity flow (virtual energy sharing)

•

Geographic scale: Germany

24

3.2.2 The Facebook Group ‘sonnenBatterie-owners’
I decided to study the FB group as well because it is the matching social, online community to the
sonnenCommunity. I discovered the FB Group ‘sonnenBatterie-owners’ during the search for interviewees on FB. I decided to consider the FB group as second, supplementary case to study
VECs because it is linked to the sonnenCommunity, but a separate virtual community, developed
to discuss topics related to energy online. The FB group appeared as the matching, social online
space to the sonnenCommunity; no other social media group, related to the sonnenCommunity
is expected to exist. It also qualifies as VEC because the community is virtual since members are
connected online, members do not meet physically, and the community evolved around the topic
of energy. The content discussed in the group gives additional insights for chapters 5-6, therefore
the setup of the FB group is described beforehand, in this section.
I learned in the interview with Timo, one of the founders of the FB group, that the foundation of
the group is a bottom up movement of sonnenBatterie-owners, who had the desire for more interaction with other sonnenBatterie-owners. Sonnen is aware of the existence of the group and
informed sonnenBotschafter about it in their newsletter in December 2018. Thereby, sonnen promoted the newly established platform. The FB group is a private group which is limited to owners
of a sonnenBatterie or people who are interested in buying one. The FB group has the following
features: “info”, “discussion”, “chats”, “announcements”, “members”, “events”, “videos”, “photos”,
“documents”. Under “info” the purpose of the group is described:
This group is established by sonnenBatterie owners for sonnenBatterie owners
for the exchange of experiences with their storages and own power production.
The company Sonnen is not engaged in the administration or operation of the
group! We are happy about discussions and contributions on a harmonic communication basis.
The description implies that the group is independent from sonnenGmbH and that any discussions related to the sonnenBatterie are appreciated in the group. The size of the group is increasing rapidly; it was founded on 5th November 2018 and has 290 members (as of 13th February
2019, and 836 members as of 9th October 2019). There are three members who founded the
group. The founders and one additional member are the administrators of the group. A founders’
member analyzed where members of the FB group are from. The result shows that members
come from Germany (268), Austria (23), Switzerland (7), Spain (2), Denmark (1) and Italy (1).
However, the language spoken in the group is German. Members have profiles (their FB profiles)
which show their names, sometimes nicknames. It is optional how much information they provide,
e.g. if they put a profile photo or indicate their profession. This online community could function
as space for communication among members of the sonnenCommunity.
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3.3 Literature Study
Literature study was performed for multiple purposes:
1) To gain knowledge about the energy transition in Germany, recent technologies and regulations and to distinguish different business models for citizen engagement.
2) To set up the conceptual framework, to formulate an idea about engagement with energy in
VECs. Thereunder, the impact of offered products and services on the engagement of users
was studied. Based on that the evaluation sheet was set up (finding evaluation criteria which
would allow interpreting the effect of design elements on the engagement and experience of
members of the sonnenCommunity). Also, user practices and perception of recent technologies in the energy transition like the smart grid were considered. This information was transferred to engagement with energy in VECs. Based on this, the interview guide was set up.
3) To learn about the methods for content analysis of the website, interviews and netnography.
Articles from social sciences journals are the main source for literature study. Since energy sharing platforms are a novel topic, I considered to choose recent literature (1-3 years old) over older
literature. Literature was searched in English and in German. Key terms were used to find relevant
literature on Google, Google Scholar, Google Books, Research Gate, WUR library and Springer
Link. Besides, I searched in the online library of environment and energy research institutes in
Germany such as the Ökö Institute and the Wuppertal Institute and the Institut für Energie- und
Umweltforschung Heidelberg. Literature which was unavailable was requested and obtained (e.g.
at Research Gate). Other than that, I searched and studied platforms for energy trading in Germany online, to select a case study. The following collection of English and German search terms
indicate with what focus I pursued literature research:
“Electricity sharing corporations in Germany”; “virtual power plants”, “platform economy + electricity, netnography social community”, “peer to peer electricity trading via
online platforms Germany”, “risk and chances of sharing platforms + energy sharing
+ Germany”, “shift from passive consumers to active prosumers in energy management: empowerment of citizenship”, “evaluating forms of citizen engagement in energy transition”, “social energy transition engagement of users”, “implications of website architecture and design on user space creation”.
The snow-ball effect was used to find new research terms and to give another focus to the research after first insights were gained. Eventually, literature was consulted from four different
fields to shape an idea about individual and collective engagement with energy in VECs. The four
fields are depicted in Figure 4 The figure shows the broad field of engagement with energy in
VECs.
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Figure 4: Fields of literature research

3.4 Analysis of the Website of sonnen and sonnenPortal/App
I assess the analysis of the website of sonnen and the sonnenPortal/App as adequate method to
conclude on how sonnen shapes the role of members of the sonnenCommunity regarding engagement with energy. The German website of sonnen GmbH was analyzed because the thesis
is about the sonnenCommunity in Germany. Websites can be analyzed regarding content, embedded point(s) of view or ‘voice’, implied audience(s), goals and purposes (Pauwels, 2011).
Parts of the website were analyzed by downloading the relevant information. The starting page
and the sites ‘products’, ‘the sonnenCommunity’, ’about sonnen’ and ‘knowledge’ were considered as relevant. The changing content of web pages could be considered problematic for analysis; but this can be solved by downloading the websites (Kim & Kulijs, 2010). Twenty-one sites
of the sonnen website were downloaded on 25th of January 2019. The downloaded text was
scanned for relevant aspects regarding the question how sonnen shapes the role of members.
Relevant text passages were marked yellow (interesting for answering RQ A); green (topics to
look up); bold (potential quotations). Moreover, the downloaded content was analyzed regarding
the preselected evaluation criteria: values and incentives mediated by the platform, products and
services offered, accessibility to the platform (to the sonnenCommunity), action space, information and community-building features (cf. evaluation sheet, Table A,2). Moreover, Table A,2
depicts the operationalization of evaluation criteria and how findings could be interpreted. The
table was used as guideline for the analysis. The evaluation sheet was derived from literature
research and the conceptual framework, and after I had scanned the website of sonnen. Ten
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videos on the downloaded pages were considered as well in the analysis by summarizing the
content. Also, potential quotations were noted down. The results are displayed in chapter 4.
The sonnenPortal/App could be accessed and analyzed thanks to the access data forwarded by
an interviewee. The access data shall not be published/sent to anyone. The access allowed to
capture the provided information by the user space. Screenshots of the sonnenPortal were added
in chapter 4 to support the analysis.
I did not have personal access to the ‘member version’ of the live map, showing power flows
between sonnenCommunity members. After all, I could consider the member version during an
interview. Because interviewees do not use it often and do not recognize it as useful, I consider
it as negligible that no screenshots of it are included in this thesis.

3.5 Interviews
Interviews are a suitable, qualitative method to understand opinions, attitudes, experiences, processes or behaviors. In this sense, interviews are more likely to deliver detailed insights than
questionnaires (Rowley, 2012). Therefore, I estimated interviews as adequate approach to learn
about members’ practices and experiences in the sonnenCommunity in the first place and secondly about members’ practices and experiences in the FB group. I conducted 15 semi-structured
interviews with members of the sonnenCommunity to gain knowledge on the engagement of
members with energy (see the interview guide for further intentions). Aside from that, I could ask
for clarification in the interviews of issues discussed in the FB group. The period of conducting
interviews lasted from 8th December 2018 until 22nd February 2019.

3.5.1 Channels to Find Interviewees
I aimed at conducting at least 10 and maximal 15 interviews to collect diverse answers to the
questions while also being able to find reoccurring themes in the answers. In this section the
multiple channels which were explored to find interviewees are listed and described.
1)

Looking up sonnenBotschafter through the live map provided by sonnen (cf. cover page).
The live map indicates the place of residence and names of sonnenBotschafter. Interested customers can fill in an online request to talk to a sonnenBotschafter. However, this
service would not allow me to talk to more than one sonnenBotschafter as I was informed
upon my request.

2)

Searching phone numbers of sonnenBotschafter via google (given that I knew their names
and place of residence). I could arrange the first interview in my neighborhood in December
2018. The second sonnenBotschafter only wanted to give an interview if sonnen was informed and gave permission. After I confirmed the permission by sonnen (see below) I could
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interview him in January 2019. These two interviews took place at interviewees’ homes,
such that I could see how members use the sonnenPortal/App.
3)

In December 2018 I informed sonnen about my study and asked for ‘permission’ to conduct
the interviews. I did not do that in advance because I anticipated that members of the sonnenCommunity were citizens with the right to freedom of expression. On 12th December
2018 I received an answer by the manager of the sonnenBotschafter, C.Bott, saying that I
could interview members of the sonnenCommunity and offered me to put my thesis topic
into the newsletter for the sonnenBotschafter (reaching 400 people). My request for interviewees was published in the newsletter on 11th February 2019. Thereupon, four more persons contacted me for an interview.

4)

Because it was not clear from the beginning if, and when it would happen that my request
would appear in the newsletter, I searched for FB groups around the topics ‘energy transition’, ‘photovoltaic’, ‘the sonnenCommunity’ and ‘energy storages’. In total I joined five FB
groups around RE topics in December 2018. In these groups I informed members about my
study and that I was searching for interviewees. One interviewee was found in the group
“Energiespeicher” (Engl.: Energy storages); four interviews were arranged with members of
“Photovoltaik” (Engl.: Photovoltaics) and five interviewees were found via “sonnenBatterieBesitzer” (Engl.: sonnenBattery-owners). Because the latter is a private group, I had to explain my motivation to join the group to be granted access.

5)

To find more interviewees in a nearer location to see the sonnenBatterie and to see how
members use the portal and sonnenApp, I distributed flyers in my neighborhood in January
2019 (cf. appendix D). The location of the owners of a sonnenBatterie could be estimated
from the live map. I compared the live map to google maps and looked for roofs with PV
systems. Then, I distributed flyers to six identified houses to introduce the topic of my study
and to ask for interviewees. Nobody reacted to them.

Contemplations of Approach to Find Interviewees
Finding interviewees was difficult in the beginning. I should have tried out the possibility to contact
interviewees through the website of sonnen during the proposal writing. However, I did not want
to make real appointments before the proposal and interview guide were finished. The fact that
the sonnenCommunity does not offer possibilities for communication explains why interviewees
barely know any other members. For this reason, the network of interviewees could not be used
to find more interviewees. After all, it is beneficial that interviewees were reached through different
channels. In this way, the chance was bigger to reach diverse groups of people (regarding mindset, attitudes etc.). Consequently, it was advantageous that not only sonnenBotschafter were
contacted through the function on the website of sonnen, because through the FB group also
ordinary members (at least two) could be reached.
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It took a long time to find interviewees and to conduct the 15 interviews (08th December 2018 –
22nd February 2019) because the FB group ‘sonnenBatterie-owners’ was only established on 5th
November 2018, and sonnen only included the topic on 12th February 2018 in the newsletter. I
did not have any influence on these events. During the state of the proposal I did not plan to reach
members through FB. This idea raised after it was clear that the service on the website of sonnen
would not allow to contact multiple sonnenBotschafter.

Characteristics of Interviewees
Thirteen out of 15 interviewees are sonnenBotschafter (cf. appendix E). One might assume that
sonnenBotschafter tend to promote sonnen and hide negative aspects. But also, the sonnenBotschafter appeared to be honest and did not refrained from telling negative perceptions. It was
a process of self-selection if sonnenBotschafter or ordinary members would volunteer for an interview. Sonnen made a request for interviewees in the newsletter for sonnenBotschafter, not for
ordinary members. Because of this, and probably because sonnenBotschafter are used to talking
to interested citizens and have a lot of knowledge and confidence regarding energy topics, mainly
sonnenBotschafter volunteered for an interview. This may distort the picture of members of the
sonnenCommunity. Despite all, no difference between statements by sonnenBotschafter or ordinary members could be recognized. Besides, it would have been more balanced if also interviews
were held with women; however, this could also not be influenced. Within a range from 20-68
years, persons of every age category were interviewed (cf. appendix E). The interviewees mainly
have jobs in a technical field (most of them are electrician), thereby they have a lot of technical
knowledge about the system. We can suppose that they are less dependent on the technical
solutions that sonnen offers and because of that less limited regarding offered material participation; they can expand their material participation by building things on their own.

3.5.2 Interview Guide
I decided to conduct semi-structured interviews because they allow the interviewee to share individual understandings and experiences (King & Horrocks, 2010). The interviewer uses openended questions to start the conversation in a semi-structured interview and makes use of followup questions to apprehend the interviewee’s ideas and perceptions (Salmons, 2012; Hsieh &
Shannon, 2005).
Interview questions were designed such that answers enabled to conclude about members' engagement and experience- this allowed to make conclusions about the role allocation and engagement of citizens participating in VECs. For the interviews, an interview schedule was set up
with semi structured, qualitative questions which resulted from literature review, the conceptual
framework and analysis of the website of sonnen. I adjusted the interview guide throughout data
collection; especially in the beginning. The first two interviews can be considered as test of the
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preliminary designed interview guide. Because of that, members were not always asked the same
questions. One could suppose that this does not allow to compare answers and to categorize
answers under certain themes. But some questions only needed to be answered once (or twice)
for confirmation about e.g. the functioning of the system, or it appeared that interviewees were
not enthusiastic to talk about a question. Then, questions were left out the next time. New questions which arose were added such that I kept on learning about the system and interviewees’
feelings. Sometimes the questions were tailor-made to the interviewee, e.g. if I knew something
about the situation of an interviewee beforehand, like that somebody was kicked out of this FB
group, or that somebody was the founder of the FB group. Also, when I already had information
about attitudes and projects of an interviewee because of previous e-mail contact I built up the
interview questions on this. One of the interviewees, Sebastian, first sent answers via messenger,
then in the interview I asked for clarification (summarized what I knew already) and he could
correct or explain statements). The continuous adaptation of the interview guide and the quantity
of interviews allowed to gather a lot of and diversified data.
Prior to each interview the interviewee was informed in written about the purpose of the study,
RQs, that interviews are recorded with the interviewee’s agreement and that the generated data
may only be used anonymously, in form of direct and/or indirect quotations (cf. appendix C).
Therefore, the real names of the interviewees are not mentioned in this thesis, but nicknames are
given to make the text livelier. A list of interviewees’ nicknames and notes about their characteristics (age, job etc.) can be found in appendix E.
Table B,3 presents the interview guide which was used for the first interview. The table gives an
overview about the reason for asking a question, the question itself, if needed a remark on the
question and an expectation on what the interviewee could answer. The columns on expectations
was added to test whether the asked question can be answered by the interviewee and whether
the answer could be interesting for my research. Additional questions regarding specific products/services are added later (cf. Table B,4; Table B,5;). During the design of the interview guide
I paid attention to not ask questions which can be answered by yes/no. Accordingly, I ensured to
learn about a reason for an answer by asking ‘why?’ and using ‘how do you feel about that?’ as
a follow up question. Towards the end of data collection, questions centered around the themes:
motivation for becoming prosumer and joining the sonnenCommunity, monitoring of energy flows,
adaptation of energy consumption patterns (e.g. timing), feelings about communication (missing)
possibilities with other members of the community, using other communities like the FB group.
Instructions on the procedure before and after each interview are listed in appendix B as well.
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3.5.3 Conduction of Interviews
The interviews were held in German. Members of the sonnenCommunity within shorter distance
were interviewed at their home (2 in-person interviews). In case interviewees were located far
away the interviews took place via Skype or the phone (11 interviews via the phone, 2 interviews
via Skype). The advantage of phone interviews is that nobody must travel for the interview (Knox
& Burkard, 2009). Moreover, phone interviews grant the interviewee more anonymity, which is
why the interviewees may be more open regarding their responses (Ibid.). Furthermore, phone
interviews are deemed to allow for a greater standardization of questions. Summarizing, Knox
and Burkard (2019) state that the quality of data obtained from phone and in-person interviews is
comparable. On the other hand, the risk of dropouts is bigger on the phone. Additionally, nonverbal messages which are available to the researcher during in-person interviews, are missing in
phone interviews. Therefore, the risk of miscommunication is smaller for in-person interviews
(Ibid.).
The quality and quantity in terms of content of interviews which took place on the phone were not
lower than of the interviews which took place in-person. The interviews which took place on the
phone were the longest, maybe because interviewees felt more anonymous and therefore were
more open to tell more. But it was easier to guide the interviews when interviews took place inperson. More guidance would have been better in the beginning. A good help was to send the
interview guide prior to the interview, which I only did three times. However, the almost unstructured interviews lead to new insights and questions. Some interviewees were hard to understand
due to their dialect and the phone/Skype connection, which was disrupting sometimes. Because
of that I had to listen to some parts of the records several times. Regarding this point, it would
have been better to do interviews in-person. But, in view of the long distances and the unpredictability of interview appointments, I assess the disadvantages because of degraded communication via the phone/Skype as acceptable.
It appears that most interviewees must have enjoyed the interviews since many of them lasted
about an hour or longer. One interviewee asked for the record, another one sent additional information to explain graphs of the sonnenApp, and three interviewees gave positive feedback about
the interviews in the FB group ‘sonnenBatterie-owners’ to motivate more members to take part.

3.5.4 Interview Analysis
All interviewees agreed on the recording of the interviews. The interviews which were either recorded by my mobile phone or the laptop, last between 18 mins to 1 hrs, 21 mins. In total I recorded
689 mins (about 11.5 hrs). I listened to the recordings and transcribed them in verbatim, which is
considered as best practice according to Rowley (2012).
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The goal of the interviews was to identify and categorize all instances of a phenomenon, such as
emotional reactions. Therefore, the transcripts were read and highlighted (Hsieh & Shannon,
2005). The text passages were marked: yellow (relevant for thesis); green (topics to look up); bold
(potential quotations). Thematic analysis involves coding and categorization of the texts to find
reoccurring patterns and themes (Heinonen & Medberg, 2018). For the analysis of the interviews
I read the transcripts again and listed main aspects and categorized them into topics. The relevant
parts marked in every transcript were summarized and I looked for themes which reoccurred in
several interviews. Key themes and points were identified by contemplating the spectrum of mentioned topics and opinions. Facts, such as actions, behaviors and views were considered as key
themes. Moreover, the interview questions constituted a good basis for key themes. Once the key
themes were decided, transcripts were coded such that text covering the same themes could be
compared. During analysis of the interviews I reflected on my own assumptions. From the key
themes, I derived theories and compared them to literature research outcomes. The transcripts
were read again for the selection of quotations because findings from interviews should be illustrated by quotations from individual interviewees (Rowley, 2012). Relevant FB messages or emails I had received prior to interviews were downloaded. Then, I proceeded with the downloaded
text in the same way as described for the analysis of transcripts. Data from the interviews is
presented under headings, reflecting the main themes (Rowley, 2012), in chapters 5-6. The importance of a sub-theme is indicated by stating how many interviewees shared the opinion about
a point. Also, the divergence between opinions is reported (Ibid.).

3.6 Netnography of the Facebook group ‘sonnenBatterie-owners’
In the first place, I conducted netnographic research on the FB group ‘sonnenBatterie-owners’ to
learn about members’ practices of the FB group. Secondarily, I conducted netnography to compare results to insights from interviews. This provided me with additional insights on possibilities
for engagement with energy in the sonnenCommunity. Furthermore, I chose this method because
online communities offer a large amount of user information which is from a naturally occurring
context, detailed and unelicited. Additionally, obtained data is considered as raw and spontaneous (Kozinets, 2010). Thus, it promised to be able to collect rich, useful data on members practices in the FB group.
Netnography was originally developed because customers are increasingly active online (Heinonen & Medberg, 2018; Ferreira, 2015). According to Lütters and Egger (2013) netnography is
the observation of the behavior of online communities. Netnography basically means doing ethnographic research online (Seraj., 2012; Heinonen & Medberg, 2018). Thereby, it can include
observation, inquiry of members and other analytical styles (Seraj, 2012). Accordingly, it is a flexible, qualitative method (Heinonen & Medberg, 2018). The content of user posting can e.g. be

33

analyzed regarding positive or negative experiences. By analyzing user postings, valuable information about user opinions, experiences and behaviors can be gained. Netnographic research
can offer insights into customers’ realities and everyday lives (Ibid.; Kozinets, 2010). Often, customers use the internet to explain why they (did not) choose certain products and services, which
is sometimes expression of ideological or political convictions as well (Heinonen & Medberg,
2018). User posts are mainly from core members, therefore it allows the researcher “to peek into
the community’s central character and content and learn about the norms, values, perceptions
and attitudes that underlie customer decision making about the community’s topics of interest”
(De Valck et al., 2009, cited in Costello, McDermott & Wallace, 2017, p.6). Therefore, netnography
is considered as suitable method to learn about practices of members of the FB group and to
understand practices of members of the sonnenCommunity. However, netnography is limited in
generalizing findings to customer groups which are not part of the online community (Heinonen
& Medberg, 2018).
I found the FB group sonnenBatterie-owners during the search for interviewees and it appeared
that the user-generated content could be used as supplement to answer the RQ of the thesis. I
am member of the FB group since 2nd January 2019 which allowed me to conduct participantobservational netnography (Seraj, 2012). I revealed myself as researcher when I joined the FB
group by informing members of the group about the thesis topic, the reason of joining the group
and requesting appointments for interviews (Heinonen & Medberg, 2018). Netnographic research
can range from non-participatory (passive) to participatory (active) strategies (Costello, McDermott & Wallace, 2017). The former ensures that the data collection is not biased by the involvement of the researcher. But non-participatory netnography does not allow to guide the discussion
or contribute to cocreation (Ibid.). By contrast, I already had the possibility in the interviews to
actively guide the discussion, that is why it was also interesting to observe what members discuss
without my inquiry. Since I only let the members of the FB group know that I was searching for
interviewees, and I did not involve actively in their discussion, I followed a non-participatory strategy.
By following the online discussions, the researcher can build a knowledge base (Costello, McDermott & Wallace, 2017). I scanned the conversation of the FB group from 5th November 2018 until
25th February 2019 noting down observations. Discussions relevant to the thesis were downloaded and analyzed (Seraj, 2012). In total 73 threads were downloaded. For the analysis I looked
for themes which already had occurred in the interviews or for additional insights to conclude
about members’ practices and experiences. The postings under each thread were read, and relevant passages were marked in different colors for a first categorization of the content: green
(positive expression); red (negative expression; capturing experiences of members); blue (entertainment); grey (facts about the business model of the sonnenCommunity/functioning of the
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system, which should be looked up again); yellow (relevant for analysis). Text passages which
seemed suitable for quotations were indicated by ‘QUOTE’. Under each downloaded text the
main conspicuous aspects were listed, and I suggested whether the respective passage could be
used to analyze how sonnen shapes the role of users or how members participate and experience
the sonnenCommunity or FB group. Then, the threads were analytically coded, depending on the
topic and the way of communication (discussions, surveys and established documents etc. were
analyzed). In the end the 73 threads were categorized into three types which are presented in
chapter 6. Four of the 73 threads (discussion on arranging offline meetings, the new sonnenPortal, setting up an improvement list for the sonnenPortal and a document to capture system data)
were analyzed in more detail in order to present examples of the way members engage in the FB
group.
Usernames from the FB group are not mentioned in the thesis because the group is not publicly
accessible. The self-selected usernames of members of the FB group were altered into user.1,
user.2 etc. and admin.1, admin.2. The pseudonyms created for FB users are different from the
nicknames given to interviewees to be able to distinguish between (in)direct quotations from interviews or netnography.
I consider it as fortunate coincidence that I discovered the FB group during search for interviewees. Eventually, conducting 15 interviewees and doing netnography of the FB group resulted in a
lot of data which needed to be processed. Nevertheless, I did not want to reduce the number of
interviews because each interview delivered valuable, new insights. Moreover, I had not planned
the analysis of the FB group at the state of the proposal because the FB group did not exist then.
Since it delivered valuable insights into sub forms of collective engagement, I included the study
of the FB group in this thesis, which widened the scope from studying prosumer communities to
studying VECs, comprising prosumer- and online communities.
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4 ANALYSIS OF THE SONNENCOMMUNITY
This chapter analyzes the sonnenCommunity based on the content of the website of sonnen and
the sonnenPortal/App. The analysis was guided by the selected evaluation criteria such as the
values and incentives sonnen mediates; the products and services sonnen offers, the accessibility
to these products, the provided action space, and the information sonnen provides the customer
with through monitoring devices. Finally, the chapter describes the community-building features
offered to customers. Thereby, this chapter contributes to answer RQ A); ‘how does the sonnenCommunity shape the role of members regarding engagement with energy?’. Eventually, the information about the sonnenCommunity is viable to understand the forms of engagement with
energy and experiences with the sonnenCommunity and the FB group as described by interviewees and retrieved from netnography in chapters 5 and 6.

4.1 Sonnen’s Values and Incentives for Potential Customers
This section analyzes sonnen’s vision, given incentives for potential customers and the fostering
of energy literacy.

4.1.1 Values and Vision of sonnen
Sonnen’s philosophy is to make the accessibility to clean and affordable electricity for everyone
possible: “at sonnen we believe that each human being should have access to clean and affordable energy” (sonnen, n.d.a). This statement sounds like affordable and clean energy is a human
basic need and could make readers reflective on whether their current electricity supply fulfills
these attributes. In addition, sonnen claims that “clean and affordable electricity is the greatest
challenge of our time” (sonnen, n.d.j). Thereby, sonnen indicates that their vision is important to
all. Next, the integration of REs into the energy system is relevant to sonnen: “our intelligent sonnenBatteries balance supply and demand in such an optimal way that an integration of 100%
renewable energy within the community is possible – 24 hours a day” (sonnen, n.d.j). Grid operators could curtail power generated from REs if e.g. the PV system was restricted because of the
70% rule. The sonnenBatterie can help to avoid the curtailment of power feed-in, and therefore
allows using generated RE more effectively. According to the YouTube clip Interview mit Christoph Ostermann (sonnen, 2017) it is sonnen’s goal to help people using their self-generated
power. Moreover, the intention is to connect the energy transition and electromobility which is e.g.
realized through the sonnenCharger. EVs can be charged with clean electricity, and the smart
mode allows charging the car in a way which is serviceable for the grid (YouTube clip Ride on
sunlight forever for free, sonnen, 2018). I assume that sonnen is explicit about their own values
to foster the energy transition because they hope to awaken these values in citizens and to attract
them to become involved in the sonnenCommunity.
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4.1.2 Self-Incentives for Potential Customers
Sonnen mediates five major incentives on the website to motivate citizens to join the sonnenCommunity, as presented hereafter:

Responsibility for the Energy Transition
On the start page sonnen states:” we explain you how you can easily contribute to the energy
transition with the sonnenBatterie”. This statement makes potential customers feel like they contribute in a broader movement and benefit society by purchasing a sonnenBatterie. Sonnen tries
to make readers aware of the need to balance the grid by explaining that otherwise expensive
redispatch measures are needed. Accordingly, sonnen emphasizes that costs of an expensive
network extension can be reduced or avoided by finding new ways to balance the grid: ”control
energy is a substantial part of a secure and reliable energy provision” (sonnen, n.d.l). Accordingly,
“participating members thereby help to better integrate REs in the electricity mix, thereby less
conventional power plant production is needed. This saves CO2” (sonnen, n.d. l). Thus, sonnen
addresses the ecological awareness of readers.

Reduced Costs
The first slogan on the start page of sonnen “together reducing electricity costs” (sonnen, n.d.a)
indicates that people are connected in a community to achieve better electricity prices; i.e. that
through aggregating batteries and providing them for control power, the sonnenFlat can be offered. This appeals to citizens who want to engage collectively with energy and who are attracted
to cheap electricity prices. Sonnen draws attention to the economic advantage compared to paying default electricity tariffs. According to sonnen, the highly intelligent sonnenBatterie ensures
that one’s electricity costs “reduce to the bare minimum” (sonnen, n.d.a). Additionally, sonnen
advances the idea that customers could shift to electrical appliances, e.g. installing a heat pump
(YouTube clip Wie Strom sauber und kostenlos wird, sonnen, 2018). Thereby, costs for oil, gas
and wood could be reduced as well. Besides that, customers could drive ‘for free’ with an electric
car and the sonnenFlat 8000. Consequently, customers would not only make themselves independent from electricity prices, if they extend their material participation in the sonnenCommunity
by e.g. a heat pump and/or an EV, but also from prices for heating oil and gasoline (Ibid.). The
message is clear: savings potential regarding energy costs are high for members of the sonnenCommunity. The incentive of reduced costs is related to sonnen’s vision to provide affordable
electricity.

Autarky from big Energy Companies
Sonnen assumes that: “more and more people dream about breaking away from increasing electricity prices and big energy companies for the long term. Yet, autarky as well as the affordable
and transparent electricity purchase of REs is already no wishful thinking anymore” (sonnen,

37

n.d.a). With this statement sonnen implies that they can accomplish these wishes. According to
sonnen, a high rate of self-sufficiency (75%) can be reached for households, who have a PV +
sonnenBatterie. Sonnen advertises the purchase of a sonnenBatterie by mentioning that owners
“make themselves independent from anonymous energy companies and become autarkic electricity producers” (sonnen, n.d. g). Sonnen explains that the role of citizens, who purchase a sonnenBatterie, changes in the energy sector because citizens become self-sufficient persons. Sonnen uses the wish of citizens to become independent from big energy companies to win them
over for their business model. A financial benefit can be attained through autarky from big energy
companies.

Collaborative Consumption
By introducing electricity-sharing to the reader sonnen creates an allusion to the sharing economy. The reader might associate attributes regarding the sharing economy such as collective
action, more sustainable use of resources, reduction of costs also with sharing electricity. Sonnen
makes it sound like electricity sharing would take place physically: “exactly like many people use
a car together in car-sharing, our community-platform allows all members to share their self-generated electricity with each other - without big energy companies” (sonnen, n.d.a). Thus, sonnen
creates certain imaginations about power sharing such as personal, direct sharing. Sonnen tries
to make use of the popularity of the sharing economy to convince potential customers of their
concept. However, power sharing only takes place financially and anonymously.

Comfort and Smoothness
Sonnen wants to motivate readers to make a buying decision by pointing out that the battery is
easy to integrate into a smart home and that the sonnenBatterie allows for a “more efficient energy
use and an increase of indoor environment quality and quality of living, as well as security” (sonnen, n.d.g). Thereby, sonnen appeals to citizens who appreciate comfortable, high-technological
solutions. The incentives that sonnen gives are related to the values that sonnen seeks to appeal
to. Sonnen uses economic and emotional triggers as incentives for citizens to become involved
in the sonnenCommunity.

4.1.3 Mediation of Energy Literacy
The fact that sonnen tries to foster energy literacy of citizens links to their values and the incentives they offer. With the section on ‘knowledge’ about energy storages, PV systems, REs and
the energy transition, sonnen imparts energy literacy to readers. Thereby, sonnen makes the
reader understand why REs are necessary. We can regard this as awareness creation and therefore as basis to attain behavioral change; it can convince readers to become member of the sonnenCommunity. Besides, sonnen wants to make sure that customers inform well about the storage system because “it is a key technology which will be 10 years in customers’ households”
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(YouTube clip Batteriesicherheit im Eigenheim, sonnen, 2014). Also, sonnen provides links on
governmental funding programs and credits at reduced rates of interest. Thus, sonnen facilitates
the access to consolidated information regarding energy projects. Therefore, readers are capable
to make a more profound buying decision. The pages on ‘knowledge’ are especially means for
unexperienced citizens to get informed. So, sonnen wants to build trust by giving information
about the reason and the functioning of their concept.
Summarized, sonnen has the vision to make clean, affordable electricity accessible to all. Sonnen
seeks to convince citizens of their concept by using emotional and economic incentives. We may
interpret that thereby sonnen makes participation, based on diverse motivations, in the sonnenCommunity possible. Finally, sonnen provides information about the energy transition and the
importance of their concept. On these grounds, sonnen gives incentives and provides information,
related to their values, to attract citizens. We can suppose that by mediating their values and
giving incentives sonnen tries to shape attitudes and norms for citizens.

4.2 Products /Services for Material Participation
This subchapter gives an overview about the products and services offered by sonnen such as
the sonnenBatterie, tailored electricity tariffs and different smart appliances. Various products
present different possibilities for material participation.

4.2.1 The sonnenBatterie
With the sonnenBatterie sonnen empowers citizens to maximize self-consumption because electricity can be stored during the day and used in the evening/night. The sonnenBatterie is an intelligent system which has smart home functions; it can control electrical devices in the household,
is fed with information about the weather forecast and allows for monitoring of energy flows within
the household. With the integrated energy manager, the sonnenBatterie ensures that the respective household is optimally provided with self-generated electricity, which is described as economic and environmentally friendly. Moreover, the sonnenBatterie also provides a benefit for the
energy system because it contributes to the grid stabilization through the participation in control
energy and maximization of self-consumption. Regarding the latter, less electricity is fed into the
grid and thereby overloads are avoided. Through the participation in control energy and the smart
charging behavior of the sonnenBatterie members could become aware that the grid is a common
resource which needs to be managed.
The sonnenBatterie is the key technology of material participation of members, enabling citizens
to make their own household more self-sufficient, but also enabling them to contribute to the
broader energy system issue of grid balance. On these grounds, the sonnenBatteries has multiple
functions, beyond the purpose of storing electricity for the evening/night. However, material

39

participation through the sonnenBatterie is passive since the maximization of self-consumption
and participation in control energy happens automatically.

4.2.2 Tailored Electricity Tariffs for Households
Sonnen offers two different electrify tariffs: the sonnenFlat home and sonnenStrom.

SonnenFlat home
Making use of the ‘sonnenFlat home’ means to be member of the sonnenCommunity. The use of
the sonnenFlat implies that participating citizens are prosumers (owning a PV system + sonnenBatterie). The sonnenFlat home offers customers ‘free’ electricity from the sonnenCommunity
under the condition that participants provide a part of their battery storage capacity for balancing
services to the German grid. SonnenBatteries are connected via block-chain (sonnen, n.d.b). Grid
operators only claim the storage capacity of a participating battery a few minutes a day (sonnen,
n.d.f). The use of the sonnenFlat and the participation in grid balancing services requires the
participation in direct marketing, i.e. that members sell the generated electricity to sonnen instead
of the municipal energy company and get in return the respective EEG remuneration + 0.25
Cent/kWh. It stays unclear whether sonnen will pay the same amount as before once the EEG
remuneration terminates.
Sonnen promotes the sonnenFlat and the membership of the sonnenCommunity by claiming that
thereby the electricity bill for households is reduced to 0€. However, in practice members need to
pay the monthly membership fee and need to purchase PV modules and a sonnenBatterie to
make use of the sonnenFlat. The community fee is 19.99€ per month for the sonnenFlat 4250,
sonnenFlat 5500, sonnenFlat 6750 and is 29.99€ per month for the sonnenFlat 8000. But sonnen
does not mention for what the members pay the community fee each month. Variable, electricity
costs only reduce to 0€ if users do not exceed the respective allowance of the sonnenFlat. In fact,
only well-off citizens can afford to use the sonnenFlat which is not apparent from the discourse to
provide affordable clean electricity for all.
The allowance of the sonnenFlat depends on the size of the PV system, battery storage and
consumption of the respective household. Thereby, sonnen offers a flat tariff which is tailored to
different households. The scaling of the sonnenFlat makes the participation in the sonnenCommunity fair for members because it is conceptualized such that profit is distributed equally among
members. With the sonnenFlat no extra costs arise for electricity if members do not exceed the
allowance. Members pay 0€/kWh within the allowance, 0.23€/kWh if the allowance is exceeded
up to 2000kWh, 25.9 Cent/kWh if the allowance is exceeded by more than 2000kWh. Sonnen
states that “members who have the sonnenFlat 4250 receive maximal 4.250kWh” (sonnen, n.d.f).
Formulated like this, we could suppose that one can receive 4250kWh for free from the sonnenCommunity, however the self-consumption [kWh] is subtracted from that amount. I learned in the
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interviews that e.g. an allowance of 4250kWh includes the self-consumed electricity of a household, i.e. if 3000 kWh are produced with the PV system and self-consumed, the household can
receive 1250kWh for free. So, the sonnenFlat guarantees that the customer receives 4250kWh a
year, no matter if the electricity is self-produced or is received from the grid. The fact that the total
consumption includes self-consumption and received electricity from the gird is only mentioned
under the category ‘frequently asked questions’ on the sonnen website. It seems that sonnen
accepts to introduce uncertainties for customers by not clearly explaining the financial conditions
of the sonnenFlat at first glance.
The sonnenFlat enables new ways for citizens to engage with and to relate to energy by introducing the concept of energy allowance. An ‘allowance’ has different connotations than energy costs
which are calculated based on electricity consumption. Referring to Ludmann (2018), consumption is increased when access is facilitated in the sharing economy. Likewise, consumption of
electricity could be increased because access is facilitated through the flat rate. Therefore, the
sonnenFlat might induce a behavioral change for prosumers, e.g. prosumers could care less
about when they consume electricity and how much they consume

SonnenStrom’
SonnenStrom is an electricity tariff, offered for all citizens without storage and PV module: customers can get electricity from the sonnenCommunity without feeding electricity into the pool.
Citizens who chose this tariff pay 9.99€ per month membership fee and 26 Cent/kWh (sonnen,
n.d.e). Sonnen describes it as ideal solution for all beginners. “Start your personal energy transition now and become part of the energy revolution – with the electricity tariff sonnenStrom” (sonnen, n.d.e). With this electricity tariff sonnen provides a product to citizens who are still reluctant
or do not have means to install a PV system + battery. This could be a start for citizens to get
involved in the energy transition. In that way, sonnen serves as alternative, green power supplier.

4.2.3 Smart Appliances
Various smart appliances such as the sonnenCharger and the smart plugs can extend participation in the sonnenCommunity as presented below.

The sonnenCharger
Members can use the ‘sonnenCharger’ to charge the battery of an EV if storage capacity for
excess power in the VEC is needed. In combination with the ‘SonnenFlat8000’ this service promises almost free driving for customers. The sonnenCharger can charge the car battery in two
modes: ‘power’ for fast charging of the car and ‘smart’ which takes longer because it encompasses more flexibility. In the smart charging mode, the car is charged depending on electricity
generation and consumption of the respective household, which maximizes self-consumption.
Besides, the smart mode helps to unload the network and prevents blackouts which could be
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caused when too many EVs are charged. Thus, the mode ‘smart’ “fosters REs and grid stabilization” (sonnen, n.d.h). For the smart charging process the user determines a time by which the car
should be charged. Users can select the charging mode via the sonnenCharger or the sonnenCharger app, which allows for mobile control of the charging modes. The sonnenCharger closes
the cycle between RE generation and using emission free fuel for driving.
As argued before, it could be that sonnen incentivizes further electrification with the sonnenFlat
because electricity is for free within the allowance. Additionally, with devices such as the sonnenCharger, sonnen incentivizes further electrification because in combination with the sonnenFlat it
might become attractive for members to switch to EVs. In the same manner, it could become
attractive for members to switch to electrical heating solutions such as the sonnenHeater (an
electrical heating stick; n.d.i). By implication, the sonnenFlat in combination with other offered
devices incentivizes one-shot behavioral change and further electrification.

Smart Plugs
The smart plugs are power plugs which are connected to the energy manager of the battery via
Wi-Fi. The energy manager can control them: up to three devices (e.g. washing machine, dish
washer) can be turned on/off manually or automatically if there is excess electricity available in
the household. Thereby, the smart plugs support the maximization of self-consumption. Users
can switch the devices on/off via the sonnenPortal. Automatic operation of the devices is based
on parameters which can be determined by the user. “Thereby the sonnenBatterie manages part
of the household and saves money on top” (sonnen, n.d.i). By implication, the sonnenBatterie
lightens citizens’ workload in the household. So, the smart plugs allow the customer for more
efficient use of electricity and for more control over energy consumption. The sonnenCharger and
the smart plugs extend the action spaces for members because they increase the interaction
possibilities with the system in terms of timing electricity consumption.
Summarizing, the sonnenBatterie is the key of material participation for members of the sonnenCommunity. The sonnenCommunity is accessible to a broad target group thanks to the offer of
two electricity tariffs. The sonnenCharger and the smart plugs extend the action spaces for members to interact with the HEM.

4.3 Accessibility of the sonnenCommunity
In this subchapter the accessibility to participation in the sonnenCommunity. Referring to the beginning of this chapter, sonnen stresses that clean and affordable energy supply is accessible for
everyone. Sonnen tries to include apartment owners and tenants by offering sonnenStrom. Therefore, the sonnenCommunity is accessible to a broad range of citizens. Nevertheless, the different
tariffs allow for diverse types of material participation, i.e. members using the sonnenFlat
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participate differently than members using sonnenStrom. I assess that participation as prosumer
in the sonnenCommunity and using the sonnenFlat is only possible for the ‘happy few’, who have
financial assets to buy solar panels and a sonnenBatterie. Moreover, citizens need to have the
possibility to install the system in their own house and need to have the educational and temporal
capacities to engage with energy in an intensive way. Therefore, the business model naturally
generates exclusions. In general, energy autarky is not equally attainable for citizens. Despite all,
sonnen makes the most out of the fact that not all citizens have financial and spatial resources to
install a PV system + battery by offering a separate tariff to them.

4.4 Limited Actions Spaces in an Automated System
This subchapter thematizes the action spaces for members in the energy management. Sonnen
can access every sonnenBatterie online, to control the battery. They plan the usage of the battery,
depending on the weather forecast (YouTube clip Europaweit erstes Blockchain-Projekt, sonnen,
2017). The sonnenBatterie maximizes self-consumption automatically (sonnen, n.d.a). Also, maximizing self-consumption stabilizes the grid (YouTube clip Stromspeicher von sonnen, sonnen,
2017). Sonnen states that members of the sonnenCommunity “can feed excess electricity into
the community or receive required electricity from it, depending on need and weather conditions”
(sonnen, n.d.b). Describing the energy management like this implies that members can make
decisions. However, this is not the case; the home energy management is automated since later
on the page sonnen explains: “similar like the software, which is used a million times in prepaid
mobile phones, our control center aggregates this information and balances demand and supply
within the sonnenCommunity automatically” (sonnen, n.d.b). Thus, sonnen offers a business
model in which also comfort seeking citizens can take part.
According to sonnen (n.d.k) “sonnenBatterie-owners have multiple possibilities to control data
and to communicate with their sonnenBatterie”. Members can check energy flows through the
screen of the sonnenBatterie, the sonnenPortal/App and Alexa. However, the action spaces of
these monitoring applications are limited. The appliances which allow citizens to interact with the
system are the smart plugs and the sonnenCharger as described above. They allow for decision
making regarding the HEM. Sonnen does not mention interaction possibilities in energy management on national level, such as energy sharing or control energy.

4.5 Information Provision to Members
This section presents the possibilities to check energy flows on household and community level.
Monitoring devices such as the sonnenPortal/App allow for material participation in terms of
checking the system and tracking household energy flows. By making energy flows more visible
members are enabled to engage by e.g. time-shifting of energy consumption. The sonnenPortal
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as computer version and the sonnenApp as mobile version provide real-time data about the electricity production, consumption and feed-in of a household as depicted in Figure 5. “With that you
can identify big electricity loads easily and thereby reduce your consumption up to 20% on the
long term” (sonnen, n.d. i). This possibility could encourage citizens to adopt more energy efficient
habits and to save electricity. Thereby, sonnen triggers engagement with the environment through
monitoring of energy flows. Below screenshots of the sonnenApp are displayed to show the interface and to present what values are mediated by sonnen through the given/held back information. Figure 5 displays the start screen of the sonnenApp. It gives an overview of the current
state, smart plugs, the history and the projection. The state indicates the state of charge (SOC)
of the battery, and gives absolute values about the current production, consumption and feed-in.

Figure 5: Start screen of sonnenApp
The history of the SOC (%), consumption, production, charging and discharging (kW) is visualized
under ‘history’ in the sonnenApp, as depicted in Figure 6. Members can change the interval (day,
week, month) of the history charts.
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Figure 6: History of energy flows, production and consumption in the sonnenApp
Also, two pie charts are displayed under the menu item ‘history’ as presented in Figure 7. With
the provided data sonnen shapes the meaning of participation in the sonnenCommunity: with the
two pie charts sonnen emphasizes autarky and self-consumption as important values. Thereby,
sonnen mediates the value of being autarkic and incentives members to increase self-consumption.
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Figure 7: Pie charts: history of energy flows, production and consumption in the sonnenApp
In Figure 8 the graph under the menu item ‘projection’ is depicted. The graph shows the electricity
production and consumption for the past two days and the projected electricity production and
consumption for the next day. The red line points out the respective, current date. Based on the
information members can obtain from this graph they could adjust their consumption patterns for
the next day if they e.g. want to maximize self-consumption/ direct use of generated electricity.

46

Figure 8: Projection of energy consumption/production in the sonnenApp
In terms of material participation, electricity becomes more apparent in members’ everyday life.
People who monitor frequently could become aware of electricity usage in daily practices and
could adopt more energy efficient habits. Monitoring is not mandatory; users do not have to make
decisions for the energy management based on the provided information (like DSM). Because of
that, the sonnenCommunity allows for ‘passive’ participation in the energy transition, where passive refers to the automated management of energy flows. This offers more comfort to members.
Sonnen advertises transparent power flows, however only household energy flows are transparent. The possibility to monitor energy flows within the community and VPP processes such as
trading power on the market and participating in control energy is not mentioned on the website.
On these grounds, there is no empowerment created through the possibility of monitoring community processes. However, it might be interesting to members how the community is interacting
with the broader energy system. Summarized, the energy management is automated. Members
can monitor energy flows on household level through the sonnenPortal/App. Therefore, we could
suppose that the sonnenCommunity allows to record but not to steer energy flows, except for the
sonnenCharger and the smart plugs.

47

4.6 Collective Engagement in the sonnenCommunity
This section is about the options for collective engagement offered by sonnen.

4.6.1 Community Building and Member Empowerment
Sonnen promotes the sonnenCommunity by mentioning: “experience what it means to share electricity with others and to participate actively in a new kind of energy movement” (sonnen, n.d.a).
By stating this, sonnen promises an experience and active participation. Additionally, sonnen elicits: “the sonnenCommunity- you put a face to electricity, we abolish prices” (sonnen, n.d.a). This
statement points to a personalized trading of electricity. Also, sonnen invites the reader to experience who else is part of the community (sonnen, n.d.b). But this is not possible with the link to
the live map of the sonnenCommunity since there are no profiles/identities published of members.
Participation in the sonnenCommunity in practice, compared to the discourse, takes the form of
a live map with data about location, products and degree of autarky as depicted in Figure 9. So,
there might be a tension between the discourse on the website and the actual practices regarding
collaborative consumption and community feeling.

Figure 9: Displayed info about members on the live map
The website does not mention that members have any possibility to contact each other. It is not
necessary for sonnen to create emotional trust between members/for potential members because
they do not share electricity personally.
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4.6.2 Ambassadorship
Sonnen offers the possibility for potential customers to get into contact with a sonnenBotschafter
to learn about firsthand experiences with the system. There is a live map which indicates the
locations and names of sonnenBotschafter. Interested citizens have the option to contact a sonnenBotschafter through sonnen by making an appointment online (sonnen, n.d.c). Concluding,
sonnen offers collective engagement by offering the ambassadorship since it aims at gaining new
members and extending the sonnenCommunity. Members who wish to contribute in spreading
sonnen’s values find a possibility to engage collectively with energy.

4.7 Conclusion of Analysis of the sonnenCommunity
Sonnen’s vision is to provide clean and affordable energy for all. Sonnen seeks to expose social
norms to citizens by communicating their values such as supporting the energy transition through
integration of DERs in the grid, maximizing self-consumption through the smart battery and reducing energy consumption through monitoring. Sonnen gives various incentives to the reader of
the website to become involved in the sonnenCommunity such as increased autarky and collective action. The sonnenCommunity offers a diverse range of material engagement on household
and system level. The sonnenBatterie helps members to maximize self-consumption and enables
participation in control energy. Additional smart appliances allow the user for more efficient use
of electricity; for more control over energy consumption. Sonnen offers two electricity tariffs which
makes the sonnenCommunity accessible and attractive to a broad range of citizens. Except for
the sonnenCharger and the control of the smart plugs, participation in the sonnenCommunity
does not allow for interaction with the fully automated energy management. The sonnenPortal/App provides information on energy flows on the household level to members. Decision-making based on the provided information is not viable for the system to work. Hence, sonnen offers
a business model in which also comfort seeking citizens can participate.
We can conclude that prosuming does not require active, everyday participation in the literal
sense if the energy management is automated as in the sonnenCommunity. The sonnenCommunity shapes the role of members beyond that of a prosumer by communicating their values, the
offered products and by the possibility for monitoring. Through participation in the sonnenCommunity members take a grid serving role because they are engaged in control power and through
the feed-in management of the battery and the smart charging behavior of the e-charger. Therefore, the participatory modes enabled by the sonnenCommunity are beneficial for the energy transition. Additionally, the created collective form of engagement (becoming sonnenBotschafter)
may foster the energy transition because members educate others and spread the values of sonnen. Consequently, we can consider members of the sonnenCommunity as facilitators of the energy transition. Therefore, the sonnenCommunity shapes a role of citizens in the sense of politics.
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5 INDIVIDUAL ENGAGEMENT IN THE SONNENCOMMUNITY
Knowing now how sonnen tries to shape a certain role for members, we want to consider members’ actual practices. This chapter presents how members of the sonnenCommunity engage with
energy on an individual basis and how they experience it based on the interviews and complemented by insights from netnography. Thereby, the focus is on everyday material participation.
First, interviewees’ motivation to install a PV system, to purchase a battery and to join the sonnenCommunity is presented. Then, new complexities, introduced by products such as the sonnenFlat and smart appliances, for members are described. After that, the automatic HEM including interviewees’ feelings about it is thematized. Next, a section on monitoring as form of
everyday, material engagement follows. The chapter ends with a description of behavioral
change. A visualization of the possibilities for individual engagement based on outcomes of the
interviews and netnography of the FB group can be found at the end of the chapter.

5.1 Prosumer History of sonnenCommunity Members
The section on prosumer history follows the chronological order of steps to become member in
the sonnenCommunity: first the installation of a PV system, then the acquisition of a sonnenBatterie, combined with joining the sonnenCommunity. Accordingly, the diverse drivers for each step
are presented.
As expected, most of the interviewees installed a sonnenBatterie a few years after they had installed a PV system. This is mainly due to technological and regulative developments in Germany.
Thomas emphasized that he first had a heat pump, then got a PV system and after that a sonnenBatterie. Some interviewees reasoned the late purchase of the battery by stating that batteries
were too expensive before. Later, new concepts like the sonnenCommunity were offered in addition. Richard bought a PV system once the technique of battery storages became more reliable.
He did not want to invest in a PV system without storage because this would cause bottlenecks
for the grid. Now he can even participate in balancing the grid with the sonnenFlat.

5.1.1 Motivation to Install a PV system
Below different motivations for the installation of PV systems at home are presented.

Environmental Benefit
The main reason for all interviewees to install a PV system was ‘to do something for the environment’. Accordingly, interviewees try to shift to REs to reduce CO2 emissions from conventional
energy production. Oliver, a diligent consumer, agrees that he wanted to do something for the
environment by getting away from fossil fuels, although he admitted that in the end, he is not sure
how environmentally friendly the RE technology is, once it needs to be disposed. Nevertheless,
at the state of the art, he is convinced that installing RE technology is reasonable. Two more
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interviews showed that it is important to the interviewees that resources are protected such that
more generations can use them. For Theo, the motivation to install a PV system was the combination of ecological and economic advantages:” receiving clean electricity for free”.

Autarky
Autarky plays a significant role for the installation of PV systems. There are two different meanings
of autarky for the interviewees: being autarkic in terms of electricity (self-sufficiency) and in terms
of payments (financial independence). Alexander describes that he wants to be autarkic in terms
of electricity: “I extended my PV system, such that I’m possibly autarkic or that I produce as much
energy as possible, so that I have a ‘PLUS energy house’, also when I need a bit of electricity
later, I produce more than I consume”. This remark indicates that Alexander wants to keep his
carbon footprint low as well. Interviewees want to be more independent from energy providers,
either physically or financially. However. to install a PV system primarily because of economical
motivation is described as difficult according to Richard because the calculation of the monetary
advantage of producing electricity with a PV system over receiving electricity from the grid is
based on predictions such as the development of the electricity price.

Energy Production as a Hobby
Stefan’s hobby is to produce power. He is exceptionally interested in what is technically possible
and he can build things himself. Then, it does not cost a lot. He explained his hobby as follows:
For me it is since the year one an addiction to produce electricity, not only to charge
batteries (…) in my garden house (which was off-grid), it was like a competition, to
produce, store a lot electricity with small effort, whether PV, wind or both, and if
there was a little stream also a waterwheel, the attraction is always there.
He added “this [the drive to produce energy] will never change because you can never have too
much energy”. Thus, he enjoys projects to produce electricity and does not get involved with
energy because of necessity. Most of the interviewees are already involved in the energy transition through their job; often they are electrician. Because of that they have a certain basic interest
for topics such as production of electricity. Moreover, they have more understanding of the systems and often can build something on their own. Summarized, there were different motivational
factors for members to install a PV system like ecological benefits, increased autarky and technophilia.

5.1.2 Motivation for a sonnenBatterie and Membership in the sonnenCommunity
When interviewees explained why they joined the sonnenCommunity, they also justified the purchase of their sonnenBatterie, since these two steps took place at the same time. Being member
of the sonnenCommunity also means that members use the sonnenFlat. The following section
presents different motivations to join the sonnenCommunity.
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Autarky
As with the installation of PV systems, autarky with the same two meanings played a role for
many interviewees to purchase a sonnenBatterie and to join the sonnenCommunity. Many interviewees are proud to have increased their degree of autarky with the acquisition of a sonnenBatterie: “my electricity consumption is covered to 70% by the PV system and the battery and this, I
think is already a pretty good value”. However, one interviewee added that once cannot achieve
complete self-sufficiency because of the winter months. In terms of monetary autarky five interviewees mentioned that electricity prices are rising and that therefore they want to be independent
of electricity companies. Theo mentioned that he dislikes monthly costs. Accordingly, in his retirement he does not want to pay for electricity or gas anymore: “I rather want to invest once and
then want to have my peace”. Richard shares this opinion:
And what was most attractive to me, I made myself independent of the electricity
price increase, come hell or high water, I spent the money once and in principle I
have a secured electricity supply with the flat rate (…) without being surprised by
any electricity price increase.
Emil agreed that if he was dependent on fuel, oil and gas prices, he would have to pay what the
market is dictating. Concluding, interviewees want to be autarkic from big energy companies because they feel like they have no control about how prices might change in future. By extending
the PV-system with a battery storage, citizens can increase their self-consumption and thereby
their autarky. Furthermore, as member of the sonnenCommunity interviewees make use of the
sonnenFlat and are thereby less exposed to volatile prices, which increases their financial autarky.

Energy Projects as Hobby
Adrian, Timo and Stefan stated that the whole project to join the sonnenCommunity as prosumer
is a hobby and not to gain profit from it. If in the end, the PV modules and the battery are amortized, i.e. the installations saved as much money as they required investment, they would be
satisfied. Adrian mentioned that one must be courageous to try out something new. If one does
not want to stay at sonnen it is no problem to switch to another energy provider. Regarding the
battery storages interviewees are uncertain about how long they last considering the charge cycles and if it is realistic that one has zero electricity costs. This may be another reason, why one
should see the project as hobby. Interviewees first informed well about storage possibilities (about
1.5 years) before they purchased one. Hence, they invested a lot of time, which they probably
would not have done if they did not like the project. Concluding, the interviewees have fun with
their projects and accept if they cannot make profit from it.
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Subsidies as least Motivational Factor
All interviewees financed their sonnenBatterie with personal financial savings, some tried to get
funding or a credit from the KfW, but several interviewees remarked that bureaucracy and technological curtailments were deterring. Theo mentioned:
There was a woman who mentioned that I would have disadvantages, that there
would happen something about the EEG reallocation charge, if I draw from the KfW
funding, that I don’t get a EEG reallocation charge or something (…) I did not understand it correctly but it prevented me from requesting any subsidies.
This points out that it is not easy for all citizens to understand the regulations of the KfW credit
which can have a deterrent effect on them. Oliver complained that the KfW credit is no real financial incentive but a credit at reduced interest. As the only one out of 15, Emil got a credit from the
KfW, but only because he was well consulted, and an electrician took over the application. This
indicates that citizen do not experience big financial support from the government.

Economic Benefit
For some interviewees, the offer of the sonnenFlat was the decisive argument to buy a sonnenBatterie because of its financial benefit. In general, interviewees appreciate that the sonnenCommunity enables to use the storages in multiple ways. Karsten: “storing the electricity and using it
at night - everyone does that”. Using the battery in diverse ways, such as taking part in the power
control market, offers financial benefits, since this system makes the offer of the sonnenFlat possible. Therefore, interviewees apprehend a financial benefit in the extended usage possibilities of
the battery. Emil pointed out that he would get back to his local energy provider if it turns out that
being in the sonnenCommunity is more expensive than having a contract with the local power
supplier. For this reason, the economic benefit of being in the sonnenCommunity is a primary
motivation for him.

Decentralized System and Participation in Control Power
Often, the fact that energy is ‘shared’ in the sonnenCommunity was not important to interviewees.
Theo emphasizes: “back then the community notion was not important to me at all (…), it was
mainly about receiving clean electricity for a cheap price”. On the contrary, Oliver explained that
he was convinced because of “their (sonnen’s) concept, their innovation, the idea behind it, to
build a community which eventually spreads the electricity production over more shoulders, also
away from the centralism of big companies”. Also, Richard appreciates that he can contribute to
the energy transition through this decentral arrangement. Tom and Adrian specified that the sonnenFlat is profitable for them but also for a good purpose, that it balances the grid. Joe is impressed by the fact that “all the sonnenBatteries can replace a large power station”. The innovative idea to connect batteries was apprehended by many interviewees as future orientated. Using
the sonnenFlat is indirectly beneficial for the environment because the participation in grid
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stabilization allows for a greater integration of REs. Accordingly, Hans mentioned that he prefers
using the sonnenFlat over cloud electricity tariffs because for the sonnenFlat batteries are aggregated and used to balance the grid. Hence, there are different perceptions about the decentralization of the sonnenCommunity which influence the feeling of community of the interviewees as
described in chapter 6.
Summarizing, interviewees’ main motivations to install a PV system were characterized by ecological benefits and autarky with two different meanings. With the acquisition of a sonnenBatterie
members wanted to increase their financial and physical autarky. Often, interviewees implemented the installation of a PV system and the sonnenBatterie because they enjoy technology
and know a lot about it. The offer of the sonnenCommunity convinced many interviewees to make
a buying decision of the sonnenBatterie – it presents an economic benefit through the sonnenFlat
and the has a positive effect on the network. We can interpret that interviewees are prosumers
as demand-response partner and producer for self-sustainability. Thus, interviewees are motivated by intrinsic and extrinsic value drivers.

5.2 Products by sonnenGmbH: Introduction of new Complexities
New products such as the sonnenFlat and smart appliances offer new possibilities for material
engagement with energy but also introduce new complexities for members. This section elaborates on the complexities that are introduced for members by the sonnenFlat. Complexities are
expressed in diverse types of understanding of the sonnenFlat. Moreover, this section presents
interviewees’ opinions on the smart appliances such as the sonnenCharger and smart plugs.

5.2.1 The ‘SonnenFlat home’: Introduction of new Complexities
Except for Joe all interviewees make use of the sonnenFlat. Joe cannot become member of the
sonnenCommunity because he is contracted to a local cooperative and cannot withdraw from the
contract for an indefinite period. With the sonnenFlat Joe would have a financial advantage because currently he is getting less for the electricity that he is selling than for the electricity he must
buy: “in the end it would be an advantage of 120€ a year for me”. But cheap and clean electricity
is not fully accessible to all.
All members understand that sonnen can offer the sonnenFlat because they aggregate batteries
of members to provide the storage capacities for power control. Nevertheless, members interpret
the sonnenFlat in numerous ways. The interviews showed that there are four types of understanding the sonnenFlat, as listed below:

Understanding 1: ‘The sonnenFlat is an incentive to maximize self-consumption’
Most of the interviewees understand the sonnenFlat as incentive to maximize self-consumption;
a certain amount of kWh in addition to the self-consumed amount is for free within the sonnenFlat.
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Members with this understanding have the rationality to maximize self-consumption and adapt
their behavior timewise because they see an economic or ecological benefit in it.
According to Joe everyone should be willing to maximize self-consumption because of economic
benefits: “and if you are getting eleven cents for selling, you earned most when you consume
everything directly”. This statement also makes clear that there is a financial motivation behind
the rationality to maximize self-consumption. However, how financially attractive self-consumption/maximization of feed-in is, depends on the individual situation because individuals/households receive a different EEG remuneration, depending on the time of installation of the system.
Also, if these members recognize that they do not use the full contingent of the sonnenFlat, they
add electrical appliances to the household.
On the contrary, with the introduction of the sonnenFlat the reasons to increase self-consumption
became different for Tom and Alexander. Tom describes his experience:
Because now that we have the flat rate there is no monetary incentive anymore to
shift our consumption to sunny hours (…) from the economic perspective it does not
matter at all if we turn on the dishwasher during day or in the night, yeah because
of ecological awareness it is of course something different, from the ecological perspective it is of course nice to know that is running with our produced electricity.
Although some interviewees understand that there is no economic benefit from maximizing selfconsumption they stick to this rationality because of ecological reasons. The ecological benefit is
perceived because power is consumed locally.

Understanding 2: ‘The sonnenFlat allows for a lot of free electricity’
Karsten already mentioned that “x people fell for the flat rate, as it is depicted”. Theo misunderstood the sonnenFlat because he was not aware that the self-consumption is already included in
the allowance of the sonnenFlat. So, he assumed that he could receive more electricity for free
from the grid than it is the case. The misconception of the sonnenFlat could lead to behavioral
change such as shifting to different means for heating which eventually could cost the member a
lot of money as the electricity used in addition to the allowance of the sonnenFlat will be invoiced.
Consequently, not all members (including SonnenBotschafter) are aware how many kWh they
can receive for free from the grid within the sonnenFlat. Misunderstandings like that lead to further
electrification and wasteful use of electricity because members believe that they can use a lot of
electricity for free. Visualization about e.g. the remaining allowance could clarify things to members.

Understanding 3: ‘The sonnenFlat is a chance to make money’
Alexander compares the concept of the sonnenFlat to a mobile phone flat rate:
(…) you have a certain volume of data, or volume of electricity in this case which is
included in the flat rate, and everything which is exceeding, that needs to be paid
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extra (…) if I receive this volume from the grid or produce it on my own doesn’t matter
(…) but the power that is coming from the roof I can also sell (…) and that would be
almost 1000 euros, (…) when I would not do it in a manner which is serviceable for
the grid.
Five of the interviewees understood how they could profit best from the sonnenFlat: by minimizing
self-consumption and maximizing the feed-in of energy. Thereby, more power can be sold and
needed electricity is obtained from the grid for free under the sonnenFlat. Hence, Dennis summarizes:
Being in the sonnenCommunity with the PV system, I actually have to think the other
way round, than with every other PV system, then I don’t have a flat rate, then I
need to pay attention to have as much self-consumption as possible (…) being at
sonnen I have to feed in as much as possible, so to say to use the storage as least
as possible (…) if it is cloudy it is almost perfect.
Dennis stated that with the participation in the sonnenCommunity his ecological intention to consume self-generated power almost disappeared. Accordingly, he tries to use the full allowance
within his sonnenFlat, ‘to not give something away’. Thus, the sonnenFlat incentivized Dennis to
change his behavior towards maximizing feed-in of power.

Understanding 4: ‘The sonnenFlat is a worry-free, comfortable concept’
Richard was the only interviewee who considered the sonnenFlat as concept which frees him
from any thoughts about optimization of energy consumption. According to him it does not make
a substantial difference (financially) if the power is coming from the grid or from his roof. Richard
thought all effort about changing behavior is not worth it because the financial gain through maximizing feed-in would be ridiculously small.
Summarizing, interviewees understand the sonnenFlat differently which influences the meanings
they assign to electricity. It was not clear to all interviewees how the sonnenFlat works. There
exist different rationalities about when to consume electricity: either interviewees aim for maximizing self-consumption because of assumed economic or environmental reasons or they aim for
maximizing the feed-in of electricity because of economic reasons (here the ecological reasons
became less important). Lastly, there is also the possibility that they do not care about when they
consume energy. Different than expected most interviewees stick to the rationality to maximize
self-consumption. Beyond that, interviewees developed more rationalities and adopted various
behavioral patterns based on their understanding of the sonnenFlat as it will be elaborated on in
section 5.5.
Material participation of members depends on what products and services they use. Besides the
sonnenBatterie and the sonnenFlat it is of interest if interviewees extend their action space by
using the sonnenCharger and/or the smart plugs and what they think about it.
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Nobody uses the smart plugs by sonnen because they are too expensive. For Dennis they also
do not fulfill a desired function because he prefers to run machines in the night (when there is no
excess power), but the smart plugs only turn devices on if there is excess power. The sonnenCharger is a new product, from 2018. Joe would buy it because he appreciates the option to
select two different operation modes. On the contrary, Karsten considers it as life-style product
which is not necessary: ”then I would control it in a way that it [the car] charges at a certain time,
I know when the sun is shining”. In this point Karsten does not think about bottlenecks for the grid
which could be caused by charging the electrical car via a common high voltage outlet. On the
contrary, Hans stated that his family purchased the sonnenCharger after it was obvious from
monitoring that charging the electrical car without smart charger is bad for the degree of autarky
of their household because the sonnenBatterie is discharged fully in the evening when the car is
loaded via a common high voltage outlet. Members can avoid this by using the sonnenCharger
because then the car is charged during a longer period and dependent on the solar electricity
production. According to Hans the sonnenCharger plays a crucial role in engaging the customer
in the community. The sonnenCharger is not financially attractive, but attractive for emotionally
driven members like him who want to push the energy transition ahead. The different opinions
about the sonnenCharger indicate if interviewees prioritize their own comfort (charging the car as
fast as possible) or if they also think of the implications on the grid.
In general, I observed that very few interviewees use additional products by sonnen to improve
their HEM, mainly because they can realize it in a different, cheaper way. Interviewees only appreciate the sonnenCharger when they see its benefits for the network. Concluding, the concept
of the sonnenFlat and smart appliances introduce new ways of engagement and complexities for
the interviewees. Especially the sonnenFlat introduces new complexities because it allows for
different interpretations and development of rationalities and triggers behavioral change. Smart
appliances like the sonnenCharger extend the action space for members.

5.3 Automatic Household Energy Management
This section presents interviewees’ feelings about the automated HEM and shows what additional
action spaces interviewees created to obtain more control.

5.3.1 Feelings about Automated Energy Management
There is no direct possibility for members to engage in the demand and supply of electricity of the
household; it is managed by the sonnenBatterie. The action space offered by sonnen regarding
energy management consists merely of monitoring the energy flows in one’s household. Only the
app for the sonnenCharger allows selecting different charging modes and in the sonnenApp settings about the smart plugs can be changed. But there is no need to engage further with the
energy management according to interviewees. Interviewees appreciate that through the
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intelligent charging behavior of the battery the generated electricity can be used more effectively.
Moreover, they appreciate that peaks of power generation are saved into the battery and not fed
into the grid to avoid grid overload. Nobody described the automatic HEM as unpleasant; it was
rather considered as necessity because nobody would have the time to do it:
I’m not that much at home during the day that I could always check, how the sun is
shining now, okay now I must turn on something here or there or do anything. That
would be almost a full-time job! (Adrian)
Furthermore, multiple interviewees mentioned that nobody could manage it better than the battery
itself: “if it would not work automatically, then it would not work at all” (Tom). Besides, feed-in of
electricity needs to take place in a regulated way, otherwise it would not be secure, and an imbalance in the network could occur as Dennis explained. Joe emphasized: “eventually it needs to
be (…) possibly autonomous, well one also says plug and play, so connecting something and it
works” (Joe). Consequently, the intelligent energy management allows members to participate in
the sonnenCommunity without that they must know how everything works. In contrast to the positive perceptions, Sebastian stated that it was depressing for him to see that power was not saved
in the battery but fed into the grid in the beginning. He assumes that the battery is ‘learning’
consumption and charging processes and is optimizing them. We can interpret that he felt a lack
of control regarding the HEM because he was not able to influence it.

5.3.2 Created Action Spaces: Extended Material Participation
In view of the limited possibilities for influencing the automated HEM, some members built technical extensions to increase their control on the energy flows of their households. Sebastian built
an additional emergency circuit in case of a blackout. He also built his own switches for the converter of the PV so that he has the possibility to decide when electricity is generated and when
not, e.g. he can turn off the PV when he needs to work on the roof: - Like this he has things firmly
in hand. Adrian told that he built a switchover into his system to be able to consume the selfgenerated power if there is a blackout regarding the public grid. Theo installed a fire service switch
which he appreciates: he is relieved that with this the fire brigade can set his house volt-free.
Besides, members extend their action spaces for material participation by building and programming their own smart home system which turns devices on/off or which allows controlling devices
remotely. To realize a smart home system, they e.g. use an open platform from the internet. The
motivation according to Dennis is to be able to control devices as one wants: “and if one can
program a bit, (…) one can make the systems exactly as one wants them to be”.In general, interviewees perceive the automation of the HEM as necessary and convenient. Those who have the
expertise build their own technical extensions to increase control on their household energy flows.
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5.4 Monitoring of Household Energy Flows
Interviewees engage with energy by monitoring energy flows. The following sections presents
interviewees’ motivations for monitoring, frequency of monitoring, strategies of monitoring, involvement of interviewees into the design of the new sonnenPortal and the effect of monitoring
on interviewees’ behavior. In addition to interviewees’ statements the description of member involvement in the design of the sonnenPortal is supplemented by the analysis of a thread from the
FB group.

5.4.1 Motivation for Monitoring
Adrian expressed his motivation to monitor energy flows as follows: “the monitoring is always
good, that [I] see WHEN, when I am consuming electricity, the first point, and how much I consume (…)”. Emil, who collects all data about consumption, generation and costs in an excel folder,
explained: “I am somebody who emphasizes statistics and sensor technology because I can react
situationally based on data”. This indicates that monitoring gives a basis to members to change
behavior. Another reason why members monitor energy flows is because they like to know if
everything is working properly: ”one can check if everything is okay, what is working, what doesn’t
work, how were the last days, how was the production and so on” (Adrian). Hence, there are two
main motivations to monitor energy flows: 1) understanding energy production and consumption
and being able to react on it and 2) controlling the functionality of the system.

5.4.2 Frequency of Monitoring
After the installation of the PV modules and the battery, all interviewees monitored energy flows
of the household at least once a day because it was new and interesting. Some mentioned that it
is not as interesting as before anymore, also Michael explained that he became aware that he
cannot influence how much the PV produces anyway: “I cannot change it anyway, it is just for fun!
One knows that one produces about 10000 kWh a year”. But most of them still check it every day
(to decide on when to turn on which machines), others once a month (for controlling the values
and to understand how much was generated, stored and consumed) or just for fun a ‘hundred
thousand times’ a day as Sebastian stated. Hans’ family put a tablet in the kitchen because there
he can track energy flows continuously. Thus, members still monitor the energy flows in their
household frequently; although less than in the beginning because they are not as enthusiastic
as before. We can remark that all interviewees monitor energy flows, also if not all change their
behavior based on the data.

5.4.3 Strategies of Monitoring
Members either use the devices provided by sonnen (sonnenPortal/App) or use their own systems to display data about energy flows. Karsten described the portal as his computer game; he
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is very enthusiastic about it. But there are also members who use their own system to obtain data
about consumption and production etc. and display it in their own app. Because power production
is not so tangible from the display to Tom, he installed a small indoor windmill, which indicates
when there is a surplus of power so that the family can turn on machines. The sonnenApp is
especially used when people are not at home because it is compact.

5.4.4 Involving in the Design of the sonnenPortal/App
After engaging with energy through monitoring some interviewees started to engage in the design
process of the new sonnenPortal/App as well. Either they take initiative and inform sonnen about
their remarks (mentioned by Dennis) or they are test users and fill out a provided feedback-sheet
(mentioned by Timo and Adrian). The current sonnenPortal/app is only accessible to test users.
Timo experienced that sonnen incorporates feedback quickly, especially when multiple test users
have the same remarks.
Several interviewees expressed that they prefer the old app over the new one because it delivers
more data such as the SOC of the battery, as shown in Figure 6. Dennis pointed out that if the
SOC was not put back into the app he would resign from the purchase agreement, because “as
customer I want to see if the battery is now charging or discharging”. In the FB group Dennis
asked other members what they thought about the new sonnenPortal: thereupon, user.1 posted
three e-mails regarding this topic which were sent to sonnen by him and two other sonnenBotschafter. The three sonnenBotschafter agree in their e-mails that the new presentation of the
graphs in the sonnenPortal does not have a better overview and that the functionality of the
graphs decreased a lot. In the first e-mail the author states that it is important to members to see
the degree of autarky to apprehend how the battery improves the degree of autarky. According
to the author the old sonnenPortal was a buying reason for the sonnenBatterie. The author of the
second e-mail indicates that he is interested in the efficiency and the technique of the system:
“I want to see what the machine is doing, what happens. After nothing visible happens regarding the battery, I want to at least see live values. That does not only
have to do something with prudence, but with enthusiasm and identification for the
product! Your development (the development of sonnen)”.
Besides that, he complains that with the updated version he cannot display the live data of the
PV + battery anymore, which he used to have as screen saver. Now he cannot distinguish anymore how much electricity he consumes himself and how much he feeds into the grid. This matters to him because he installed the system not only because of convincement but also because
of economic reasons. Now he cannot present the profitability of his system anymore to other
people, which makes the job as sonnenBotschafter harder. With the following statement he expresses that he seeks for an experience with the operation of his solar system+ battery, but that
this experience is not there anymore with the updated version of the sonnenPortal:
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When I am hungry, I go to a restaurant. I am happy about the social contacts, community, smell, taste, (…), when I have a business I am happy about the people who
use my products, revenue, investments, success (…), when I do sports I am happy
about the strain, fresh air, smells in nature, social contacts (…). With the new portal
of a sonnenBatterie I got the graphs consumption production.
This shows how disillusioning the new portal is to the author. All three authors of the e-mails
stated that the monitoring possibility was a buying reason of the sonnenBatterie. This thread
agrees with finding that all interviewees are interested in monitoring; adequate monitoring of the
system is a must-have and not nice-to-have for members. Moreover, this thread shows that members engage pro-actively in the design of the new sonnenPortal. They have noticeably clear perceptions of what should be presented. Members wish to know what happens in their household.
I summarize that members involve in the design of the sonnenPortal to improve the usefulness
of the sonnenPortal/App, seeking individual and collective benefit.

5.4.5 Effects of Monitoring
Monitoring is apprehended as way to raise awareness of citizens about when and how much
energy is consumed: “it is actually the aim to incentivize people to check where is my electricity
going and where is coming what electricity, so that one increases self-consumption” (Alexander).
Interviewees become aware of their electricity consumption, too: ”one is stunned how much the
heat pump is consuming” and regarding the vacuum cleaner Karsten realized: ”what difference it
makes if you set it on maximum power or on a smaller level, you see that on the monitor, that is
absurd, it is immediately the quadruple precision”. One could say that interviewees learn from
monitoring. All interviewees can interpret the diagrams and graphs in the sonnenPortal (like the
history chart, cf. Figure 6). Interviewees can tell whether somebody “switches the sauna on (…),
the hot plate (…) or the washing machine”. With time they gained experience in interpreting the
graphs. In some interviews people indicated how much kwh they need a day depending on what
season and behavior: “I know at my home I consume 5 kWh on a normal summer day (…) if there
is a bit of party or one cooks a lot it is about 10 [kWh], if it is very relaxed, one consumes about
eight [kWh].” (Michael). Interviewees got a good feeling about when they consume how much
electricity or when to turn on certain devices. Therefore, the need to monitor energy flows becomes less.
Summarizing, the interviews and the discussions in the FB group show that monitoring is significant to members as. Members monitor energy flows frequently and have clear ideas about what
they want to see and express their dissatisfaction about the new sonnenPortal. Monitoring raised
their awareness of energy consumption. Because of the increased awareness, a drive to change
consumption behavior is triggered, on which the following subchapter will elaborate on.
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5.5 Behavioral Change
Knowing from the previous section that members monitor energy flows frequently, this section
describes what behavioral change is supported by monitoring and influenced by the understanding of the sonnenFlat and interviewees’ general attitudes. Different rationalities about energy consumption and strategies to adapt the energy consumption timewise are described.

5.5.1 Rationalities
There exist different rationalities about energy consumption, depending on interviewees’ attitudes
and understanding of the sonnenFlat as described before.

Saving Electricity
Most interviewees have the attitude that solar power should not be wasted and therefore try to
save self-produced energy: “the sense is not to produce solar power diligently and then to waste
it thoughtlessly” (Theo). Before, he understood the sonnenFlat correctly, Theo admits that him
and his wife squandered their energy, “because it doesn’t cost anything”. He mentioned that is
was possible to save 10kWh from one day to another by changing behavior.
On the contrary, Adrian explained that by producing his own power he does not have a bad feeling
when he leaves on the light a bit longer because he knows that it is clean power. He likes to keep
the economical optimization limited; he appreciates the ecological aspect about producing power
as well. On the other hand, he thinks about what light bulbs he uses to keep the energy consumption as low as possible. This is a form of green engagement.

Shift to/Addition of Electrical Appliances
The shift to electrical devices can be considered as one-shot behavioral change. Members shifted
to electrical devices or added them to their household because they produce their own electricity
or still have free kWh within their allowance: “If I buy a certain current package and it is available
I also want to use it effectively for me personally, (…) and to not simply waste it” (Michael). Michael
added ‘Alexas’ to his household and shifted to a robotic lawn mower and robotic vacuum cleaner.
Hans explained that “the circle closes economically and ecologically” when he charges his electrical vehicle with self-generated power. Hence, if members do not use the free kWh within their
allowance of the flat rate, they opt for further electrification to use the full contingent of kWh what
they are granted. Further electrification is the opposite of saving electricity.
We can argue that through monitoring interviewees target a more efficient use of electricity instead of a reduction of energy consumption, interviewees do not cut back on comfort, they only
minimize e.g. heat loss/waste of electricity consumption, applications where there is no use. In
contrast, comfort is increased by e.g. adding new electrical appliances.
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Maximization of Self-consumption
Because some of the interviewees only had a PV in the beginning, they are still used to use power
when the sun is shining or trying to save electricity. Others, who were used to consume power
arbitrarily described that it was a learning process to move the main consumption in sun-intensive
hours: “that is actually becoming an increasing learning process, because before (…) it did not
matter, then you did not know this, then one cooked, washed and dried at any time, the meter
was counting, and now there is the drive to use the sun” (Timo). Oliver explained that he thinks it
is most efficient to use the electricity in the moment it is there because otherwise there would be
bigger losses if electricity was stored in the battery or fed into the grid. Therefore, he switches on
devices in his house manually when his PV system produces a lot of electricity, because he wants
to keep his ecological footprint as small as possible. All interviewees, except for two, try to maximize self-consumption, mainly because of personal, ecological ambition and secondly because
of assumed financial reasons; to not exceed the allowance of the sonnenFlat.

Maximization of Feed-in of Power
Dennis thinks maximizing feed-in of power is worthwhile, because according to him: “if one is just
considering paying it [the battery] off as quickly as possible one would have electricity consumption at night!”. The fact that members like Dennis exploit the concept by maximizing feed-in of
power triggered frustration and incomprehension for other interviewees. In general, interviewees
do not regard it as the ‘good’ way of adjusting energy requiring activities timewise. Oliver compared it to:
That are those people, if everyone in the household was allowed to produce 100l
garbage and to drop it per month, and therefore he is paying money (…) then I don’t
produce 100l of garbage, come hell or high water, as human, as environmentally
aware human who wants to profit from his environment (…) I don’t do that, I produce
as least rubbish as possible, because eventually it is good for the entirety and the
descendants, they also want to live on this earth.
He regards the rationality to switch the light on only to use the contingent of the flat rate as shortsighted. Hence, the understanding of the sonnenFlat as introduced before and general attitudes
play a key role in shaping interviewees’ rationalities such as maximizing feed-in of power or selfconsumption. We can conclude that there are two opposed rationalities: members disagree in
their practices whether to reduce/increase electricity consumption and have opposed views regarding the optimal timing of energy consumption.

5.5.2 Timing of Energy Consumption
Changing the timing of energy related practices can be regarded as habitual smart energy behavior. The will to change energy consumption timewise differs among interviewees. Hans
pointed out that adapting consumption behavior is not as compulsive as expected, it would happen rather automatically. If one tracks the energy flows in the household, adapting consumption
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behavior would be a logical consequence. Expect for Richard all interviewees try to optimize the
consumption of electricity in their household. To Richard it is only important that he can turn on
devices when he wants and when he needs them. According to him “this is exactly the important
and relaxed aspect about the model, to say the system adjusts itself as it is reasonable”. Everything else he experiences as ‘straight jacket’. Although Richard spotted that maximizing the feedin of electricity would be most profitable he states: “it is not so much money that I say, I have to
change my whole rhythm of life to make out of 25 Euros maybe 29 Euros”. There are different
strategies about how to do the timing of energy consuming activities as described hereafter. The
level of sophistication increases with the described strategies.

Manual Control of Devices
Oliver and Timo, Hans and Michael expressed that they developed a feeling for when it is time to
turn on the washing machine and dish washer and therefore switch on devices manually, also
because they have the time to do that. Timo monitors the energy flows of his household every
day to adapt his behavior:
Of course, I check every day how much power there is still in the battery, can we
turn on devices now (…) or for washing we better wait until tomorrow, so we live
with it and one has to that if one wants to use the battery efficiently, such that one
has savings from it.
This way of timing demands most attention to energy flows; it presents the most active
way of adapting energy consumption.

Instruction of Family Members
Interviewees integrate family members in their practices to optimize energy consumption: they
instruct them how to consume electricity in order to attain a better result for their household: Theo
told his wife: ”gosh, can’t you close the doors of the rooms, then my controllers work better”.
Instructing family members does not always work well. Richard admitted:
I have friends who have a PV system and the husband said ‘I once had an argument
with my wife because I always tell her to do the washing when the sun is shining’, and
after some time the women do not feel like that anymore, they say ‘I wash my clothes
when I want and not when your sun is standing right.
But now with the sonnenFlat there is a solution because according to Richard one does not have
to think about whether the electricity is coming from the roof, the battery or from the grid. He
mentioned:
I have a certain contingent and I can use electricity when I want and I do not have to
permanently hold optimization thoughts in mind, that I say ‘oh, now the sun is shining,
it’s great, now I have a lot of electricity, now the clothes are already washed, and
what do I do now with the electricity? Or I consider that I feed in as much electricity
as possible such that I get preferably a lot of money, so this is a system which excuses one from a lot of worries.
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Hence, the flat rate is a comfortable solution for Richard. But for other interviewees the partner is
prepared to compromise: the wife of Alexander is always asking now when to turn on the dish
washer. Concluding, family members engage in the execution of the interviewees’ ideas how to
optimize the timing of energy consumption.

Use of Time Switches
As support for the manual control of devices Karsten, Timo and Emil use time switches to let the
machines run during the day when they are not at home.
We both go at eight to work and the solar energy, the electricity is there from let’s
say 10 a.m. on (…) maybe 1500, 1800 kW. Because of that when I go out of the
house I set the time switch for the dish washer at 10 a.m. (…) that means the power
that is coming from the PV system, I use it directly in the dish washer, that is the
advantage about monitoring, that has relatively little to do with the battery, yes? (…)
and little with the sonnenCommunity, I could do that with a normal PV system as
well (Timo).
Hence, using power in intervals is also attractive for people just owning a PV system. Emil applied
a time switch to his heat pump for hot water processing, because he figured out that there is a
big energy loss because of the hot water circulation. He timed the heat pump such that it is turning
on every 15 mins instead of running the whole time. Using time switches provides that members
know when it would be ‘good’ to let machines run and whether it is enough e.g. to let the heat
pump run only every 15 mins.
So, interviewees try to shift their energy consumption activities to periods when the PV is producing power, or the battery is charged. They are capable to do that by e.g. analyzing the history (cf.
Figure 6) and looking at the projections for the day. In that way they can increase self-consumption.

Use of Automated Systems
Theo and Alexander installed a system which turns on machines when there is excess power,
and thereby freed themselves from thinking about when to turn devices on or off. Theo obtains
messages by the monitoring system when it is time to turn on the dish washer. His smart home
system also recognizes if somebody is home or not, and controls the heating, based on target
values that are set. Dennis, who aims at maximizing the feed-in of electricity, programmed his
system in a way to maximize the feed-in of electricity: “in summer I pay attention to wash during
night”.

Use of Power in Intervals
Several interviewees mentioned that they use devices one after another to avoid peak consumption. Interviewees realize power consumption in intervals manually or with the help of time
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switches. Karsten described how the family changed having breakfast: they are using the electrical devices one after another:
Sunday morning at 10 am in summer on the terrace, somebody turns on the coffee
machine, you make a bit of milk or something in the pan, then for example you have
consumed three Kilowatts in no time, but at the moment you have 1600, 1700 kW
production thus you take something out of the battery! But of course, one can do it
differently: I first turn on the toaster, then when it’s ready one minute later the next
machine and thereafter the other thing, so in intervals, that means this makes it
possible for me to use the 1000 Watts which I need per device one after another, I
don’t need to take anything from the grid, do you know what I mean?
Timo described how they use devices in intervals by programming them:
We can program our dish washer, for example that it starts at ten, that it runs for two
hours and after the dish washer is done, for instance the washing machine turns on,
so that not everything is running at the same time.
Regarding adaptation towards energy flows we can recognize that there are nuances in the degree of adaptation/behavioral change because some members program household devices to
increase everyday comfort, some use time switches or turn devices on/off manually.
Summarizing, members have different rationalities about energy consumption in general and the
timing of it. Their increased awareness does not primarily lead to a reduction in energy consumption but in most cases to an optimization of timing of energy consumption, aiming at maximizing
self-consumption or feed-in of electricity. Members use different strategies to optimize the timing,
which range from turning on machines manually, instructing family members, using time switches,
to the use of sophisticated smart home systems and consuming power in intervals to maximize
self-consumption. Members are supported to change behavior by information provision through
monitoring because that increases their awareness about WHEN and how much energy is consumed.

5.6 Synthesis of Individual Engagement in the sonnenCommunity
Interviewees’ motivation to install a PV, sonnenBatterie and to become member of the sonnenCommunity are multifaceted. Products such as the sonnenFlat, sonnenBatterie and smart appliances introduce new ways to engage with energy, but also new complexities as in the case of the
sonnenFlat. Interviewees perceive it as reasonable and comfortable that the HEM is automated.
Most interviewees monitor energy flows of the household frequently and through different devices.
Monitoring led to increased energy awareness. General attitudes, awareness and the sonnenFlat
trigger new rationalities which often result in optimization the total energy consumption and the
timing of it. The motivation for individual engagement with the sonnenCommunity, the provided
and created action spaces for participation on individual basis and the effect of everyday material
participation (behavioral change) are depicted in Figure 10.
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Figure 10: Individual Engagement as member of the sonnenCommunity
Participation in the design of the sonnenPortal/App is expected to be a consequence of everyday,
material participation. Besides, I expect that individual engagement in the sonnenCommunity is
the basis for collective engagement as it will be elaborated on in the subsequent chapter.
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6 COLLECTIVE ENGAGEMENT AS MEMBER OF A COMMUNITY
In contrast with chapter 5 on individual engagement with the sonnenCommunity, this chapter
focuses on the collective engagement with the sonnenCommunity and the Facebook group; on
the participation as member of a community. In this sense, this chapter thematizes member engagement as SonnenBotschafter, which is followed by a section on members’ sense of community feeling based on interviews. The analysis regarding collective engagement with energy in the
FB group based on netnography follows. This chapter shows why the FB group was founded. In
the end, two figures are used to visualize the synthesis about collective engagement with/as the
sonnenCommunity and the FB group ‘respectively.

6.1 Ambassadorship: Recruitment of new Members
This section explores the practices of SonnenBotschafter, the motivation of members to
engage as SonnenBotschafter and the experience about it based on the interviews and
netnography of the FB group. Becoming a sonnenBotschafter or an ambassador for sonnen
is regarded as collective engagement because sonnenBotschafter represent the sonnenCommunity and try to attract more members; they try to extent the community. As introduced in chapter 4, members of the sonnenCommunity have the possibility to engage in
promotional/educational activities as sonnenBotschafter. Thereby, members involve in the
marketing of sonnen and in the energy transition. Interviewees appreciate the fact that sonnen offers the possibility to become sonnenBotschafter. It appeared from the interviews
that it is important to sonnenBotschafter that interested citizens are well informed and understand the technique and concept: “because of personal engagement and conviction we
want to win people over” (Hans). It is important to Hans that people understand that the
batteries are connected and serve the control power market. According to Hans, understanding this creates the sense of community feeling. He stated that he is aware that the
work as sonnenBotschafter is about 50% helpful for the sonnenGmbH but to 100% helpful
for the energy transition. Accordingly, the motivation to get a reward by sonnen for the
activities as sonnenBotschafter is secondary. Likewise, Richard expressed:
I am very content now because I am sonnenBotschafter and I can really push forward
the thought. I get into contact with people who are interested and in principle I can
always proof myself whether I make it to have enough arguments to convince others
to participate.
He adds that it is tedious but fun. Contributing to the process of involving more citizens in the
sonnenCommunity satisfies him and other sonnenBotschafter. Interviewees also engage collectively, beyond the ambassadorship, by using self-created channels to reach other citizens or politics. For instance, Hans engages by arranging information events about energy for citizens. Besides, he stated that he wants to engage more by informing other citizens, e.g. by advising farmers
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about potential renewable energy projects, also in his free time. Besides that, he wants to create
a website on consultations for interested citizens. SonnenBotschafter engage socially with energy, by increasing energy literacy of citizens. In a broader sense, Oliver stated that he wants to
engage politically by writing a comment in a journal pro students’ demonstration for the climate
during school hours. This show that interviewees also take part in broader political discussion
related to energy.
We may argue that sonnenBotschafter and members who use their own ways to inform interested
citizens create social capital. In addition, the sonnenBotschafter are likely to form social norms in
conversation with other citizens. Summarizing, one can interpret that members become sonnenBotschafter because of conviction, that they enjoy explaining their projects to others and that they
extend the activities beyond the ambassadorship for sonnen to private ways of promoting the
energy transition.

6.2 The sonnenCommunity: Sense of Community Feeling?
This section presents interviewees’ sense of community feeling and the community-building features of the sonnenCommunity such as monitoring energy flows of the sonnenCommunity and
other VPP processes and communication possibilities with other members. Furthermore, it encompasses interviewees’ feelings about the present and lacking community-building features of
the sonnenCommunity.
I asked interviewees if and in what way they experience the sonnenCommunity as community as
it was not clear from the website what community-building features the sonnenCommunity offers
for members. Interviewees pointed out several times that it is only marketing how sonnen describes the concept of ‘sharing electricity’ because sharing electricity only happens virtually. Most
of them feel as if they were feeding power into the grid and received power from the electricity
provider. The point that electricity is not shared physically and that members are not actively
involved in sharing electricity, might cause the absence of community feeling most interviewees.
Moreover, the fact that members are not actively involved in the process to balance the grid and
do not receive information about it, could be another reason. Hans was the only interviewee who
emphasized that it is the community which generates money, which minimizes electricity costs.
In addition, he reckons that it is the community aspect which convinces citizens to buy a battery.
But in general, many interviews do not feel connected to a community, although the concept of
aggregating batteries is clear to them.

6.2.1 Limited Monitoring Possibilities of Energy Flows of the sonnenCommunity
We can regard monitoring of energy flows of the sonnenCommunity as material engagement with
the community. The live map indicates the direction of power flow between members by blue
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arrows. However, members are doubtful whether this is realistic. Interviewees perceive an improvement as difficult because electricity sharing only takes place financially.
Adrian would find it interesting to see what additional electricity is bought by sonnen and to know
to what extent the community is autarkic. Alexander is interested in seeing “if sometimes grey
power is still bought additionally and if this is declared then one could talk about it in the FB group
whether one is willing to pay a Cent more, that it then becomes green power”. This statement
shows the willingness to pay for green electricity and the change that the FB group could bring.
The amount of generated electricity by the sonnenCommunity can be looked up in the sonnenPortal or inquired using Alexa (Michael). Theo would be interested in checking if the concept
works that there is always somebody of the community who produces his power. But this would
be interesting only once for him as it would be of no use. Theo and Thomas made clear that they
do not even have time to check the live map. Besides energy flows within the community, members talked about other community features which lack transparency as described below.

6.2.2 Lacking Transparency of Community Features and VPP processes
Richard elaborated on the use of the membership fee: he complained that sonnen does not mention for what this membership fee is used for. He assumes that the membership fee is needed “to
run the whole system, people are needed who buy at the electricity market, who need to make
contracts or to control anything (…) somehow the whole thing needs to be financed”. He can
imagine what the money is needed for, but he is not sure. Also, he pointed out that “under community I understand something concrete, like ‘I know people there, with them I work together, with
them I can interexchange, there we create new ideas together’”. But this is not the case according
to him: “to say that I am part of this community is something very far away”. That is why he would
appreciate it if sonnen was more communicative on the development of the company and the
community such that the uncertainty about the financial situation would be smaller.
Likewise, Dennis misses that users participating in power control do not have transparency about
in what area the grid is regulated. He is interested in what the net frequency is and for what area
it is measured. Parallels can be seen in the FB group: during the discussion about the new sonnenPortal, user.2 mentioned that it would be nice to see statistics on when the battery was used
for power control; his reason for this were: “I would like to swagger with this, yesterday it already
worked perfectly when I swaggered with the 50 Hertz graph, that I contribute in stabilizing the
grid”. Consequently, he is fulfilled with his role as supporter of the grid stabilization. He would like
to receive more information about what beneficial effect his participation in the sonnenCommunity
has on the public grid. Concluding, monitoring of energy flows within the community would be
unnecessary and difficult as power exchange happens virtually. But there are desires for more
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transparency about the membership fee and VPP processes. We can regard the latter as passive
engagement AS community.

6.2.3 Lack of Features for Communication
In the interviews I asked what possibilities exist to contact other members. Tom explained that
the sonnenCommunity offers no platform on social basis for exchange. Barely any interviewee,
who is not member of the FB group, knows other sonnenBatterie-owners. This is controversial in
view of the discourse presented on the website by sonnen. Only few interviewees miss possibilities to communicate with other members and viewing profiles. Theo, Karsten and Richard are not
interested in getting into contact with other sonnenBatterie-owners because they do not have the
time or do not expect any value from comparing their system to others. They expect that they
have the same weather conditions and therefore produce approximately the same: “but it is logical, on this day you produce 28kW - that is similar for everyone” (Karsten). However, Timo would
appreciate the possibility to contact other sonnenBatterie-owners. Also, Adrian suggested that it
would be nice to give members the possibility to create a profile, to make it public (or only public
to other members) in order to interexchange with other members, to compare the production and
efficiency of installations in order to be able to optimize one’s own. Sebastian remarked that this
only makes sense for installations from the same location because weather conditions would be
the same. Still, it would be hard to compare installations because most of the time orientation and
size of the PV system and consumption patterns differ. We can observe in the FB group, too, that
members gather data about members’ systems to be able to compare them. The publication of
personal contact details is perceived as problematic by some interviewees (Hans and Oliver):
Hans did not want to publish more of his personal data and doubted if others would be willing to
do that. Thus, the publication of contact details should not be compulsory for members. Also,
Hans doubted that personal contacts could be created with a community of currently about
120.000 members. Furthermore, Hans, Richard and Emil stated that it is more interesting to them
to talk to potential customers than to other sonnenBatterie owners. They also point to the fact that
the energy sharing happens virtually and automatically in the sonnenCommunity and that therefore no contact details are required to build trust between parties to trade electricity; it stays anonymous where electricity goes and comes from.
Summarizing, the sense of community feeling is predominantly not present for interviewees. The
sonnenCommunity can be considered rather a business-based than a community-based approach because many features of an online community are missing. The community is actually
the heart of this business-model; but most members are not aware of it. There are interviewees
who would like more transparency on the membership fee and VPP processes. Besides, some
interviewees would appreciate communication possibilities to compare different systems,
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whereas others claim that they would not use it because of privacy concerns or lack of interest.
The synthesis from this subchapter is visualized in Figure 11: motivation to engage with/as the
sonnenCommunity, forms of collective participation (material and social) and the effect of limited
participation possibilities are depicted.

Figure 11: Engagement with/as the sonnenCommunity
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6.3 Collective Engagement with/as the Facebook Group
Developed based on the desire for more social interaction between sonnenBatterie-owners, the
FB group ‘sonnenBatterie-owners’ was established. This subchapter gives insights about interviewees’ feelings about the FB group and about the communication between members of the FB
group. The content of the scanned 73 threads is categorized into three subtypes of collective
engagement. Finally, this section elaborates on one of the subtypes - ‘community-building’.

6.3.1 Interviewees’ Feelings about the Facebook Group
Timo explained that him and two other members of the sonnenCommunity initiated the foundation
of the group, when they contacted sonnen independently from each other to build up a platform
to communicate with other members. As sonnen did not see it as priority, the responsibility to
open a FB community was given to these three members. We can argue that the foundation of
the Facebook group is a result of co-production of members.
The FB group is used by 8 out of 15 interviewees. Members see it as possibility to communicate
with other members and to exchange about technical issues and create understanding: Timo
described that “members can ask e.g. whether somebody already had contact with sonnen about
a certain topic, so the direction can be indicated but it can in no way replace sonnen”. Members
can also provide honest feedback to new members who are insecure after the consultation by
sonnen. Michael mentioned that this group was established because in other online communities
sonnenBatterie-owners are only smiled at; other people describe sonnen as too expensive or
think electricity storages do not work at all. With the new private FB group, a space for sonnenBatterie-owners was created. Alexander reckoned that probably only people with an ecological
intention would sign up for the group. Other people, who do not care about how much energy they
use, are only focused on the financial benefit, and would also not be interested in the discussions
of the FB group. We may expect, that these members do not seek collective engagement with
energy. Interviewees made negative experiences with the FB group, too: Theo described the FB
group as too busy regarding group discussions. He does not want to read pages of discussions
each day. Dennis was kicked out of the group because in the eyes of the administrators he criticized sonnen too much and asked annoying questions.
There are positive and negative reactions regarding the FB group from interviewees who are no
member yet. Hans perceived the group as appropriate alternative to a compulsory publication of
data via a platform supported by sonnen. In contrast to this, Oliver mentioned that FB is an outdated system where he would not become a member, also “because FB and Mr. Zuckerberg are
too ubiquitous”. Privacy is important to him. To Hans, Richard and Emil it was not interesting at
all to join any online community because they are more interested in talking to potential customers
instead of other sonnenBatterie-owners, this however would also be possible in the FB group. We
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may conclude that the FB group developed because of lacking community features of the sonnenCommunity, the wish to engage on a social basis and the pro-active approach by the founding
members. Opinions about the FB group diverge because members of the sonnenCommunity
have a different need for social exchange regarding energy. Additionally, trust in FB differs among
interviewees. Hence, it is appropriate that people can join this group voluntarily.

6.3.2 Communication between Facebook Group Members
The FB group is active, since in average there is one new contribution per day. Members respond
within minutes or hours to discussions. They take distinct roles, e.g. as ‘technical advisor’; ‘entertainer’ or ‘mediator’. The discussions are usually on a high technical level, except for when new
members have a question. In the flow of the group’s conservations one member starts a discussion and others comment or react on it. Moreover, the discussions include extensive and detailed
descriptions and explanations. Members take time to read and write, calculate, and to think about
others’ problems. Concluding, members build social ties between each other because the
knowledge exchange happens on a personal level and members can experience adequate support by the group. Members create intellectual value by the quality of discussions on high technological level; social value is fostered through the interactive environment; and the fact that the
community is self-governed, requires social norms and supplies cultural value.

6.3.3 Subtypes of Collective Engagement with the Facebook Group
Different to the other energy related FB groups, members mainly discuss issues related to sonnen. Members only discuss a few broader topics within the field of the energy transition. I found
three different means for collective engagement in the FB group.
1) Discussions
2) Conduction of surveys by admins or ordinary members.
3) Establishment of documents, which can be created, edited and commented by members.
Furthermore, the content of the downloaded threads can be categorized into three subtypes of
collective engagement.

Consultation
The umbrella term ‘consultation’ is used to comprise multiple discussions in the FB group: e.g.
members give advice in planning of new systems to new members which could be regarded as
extended function of a sonnenBotschafter. Similar like the pages on knowledge on the website of
sonnen, the FB group functions as means for unexperienced citizens to get informed. New members of FB group trust in experiences of more skilled members. Furthermore, we can argue that
in the FB group social norms are coproduced by members through discussions about certain
topics. The studied group of people are rather frontrunners, with strong opinions and try to convince others of their beliefs. Moreover, members discuss new products such as the
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sonnenHeater, heating systems and Alexa to get to know members’ experiences. This shows that
members trust members’ references. Trust in technology does not come automatically but is also
built on trust in other people and their experiences. I assess that members ask for consult out of
necessity and interest, and that members give consult because they regard it as a hobby and like
to spread the business model of sonnen.
Surveys are used as means by ordinary members to learn about other members and to compare
system values. Surveys were started e.g. with questions like ‘who has a sonnenCharger?’, ‘who
else produces no power?’, ‘how often do you have to reboot the battery?’, ‘how long did it take
until you received the smart meters?’ The first question serves to open a discussion about the
sonnenCharger and to get to know experiences from other members prior to buying one. The last
three questions show that members want to know if other members have similar experiences. If
yes, this can give members confidence. Hence, members engage with the FB group by asking/giving advice. Thereby, they create trust for new and old members. Besides that, documents
which support consultation are available in the FB group: a collection of links (e.g. about ways to
contact the support of sonnen), a FAQ collection and system discussions are available in the FB
group. In terms of the FAQ-collection members created their own manual to save knowledge.

Expert Talk
Members inform each other about broader topics related to the FB group or sonnen. Informational
threads contain e.g. an article about different possibilities for electricity sharing. Furthermore,
members share opinions about the participation in the sonnenCommunity because they want to
know if others share/confront their opinion. Additionally, members want to show what they
achieved because they may be frontrunners or have put a lot of time and effort into the realization
of a project. Accordingly, members post e.g. why they decided to join sonnen, what the difference
between the meter values and the values in the sonnenApp are, what alternative to the smart
plugs by sonnen they installed in their household, that they installed a sonnenCharger etc. Comparing values of the meter to the sonnenApp indicates that members want to make sure that the
system is working correctly and that they see realistic values in the sonnenApp. If members do
not understand graphs of the sonnenPortal/App, they ask in the group. I saw that only a few
members engage in expert talk and that they mainly do it for entertainment and knowledge creation. In the FB group they found a space of like-minded people with whom they can discuss on
expert level.

Community-building
Threads categorized under ‘community-building’ include the introduction of new members by admins to the group. Also, admins encourage new members to introduce themselves with their PV
system and battery. Members trust other members of the FB by sharing information about their
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system. Often members describe their systems and add photos of it. This makes the atmosphere
in the group more personal, the advice on systems can be personalized and members get an
impression of how other members realized their energy project.
In addition, members built up a regular online meeting as described below. Surveys were carried
out by the admins of the group, beginning with questions such as: ‘in what are new members
interested in?’, ‘where are members coming from?’, ‘who is sonnenBotschafter?’, ‘who would display data about his/her system in the system data sheet?’, ‘who would appreciate the possibility
of an audio/video meeting?’ The purpose of these questions might be to get to know members
better, and to be able to react to their opinions and wishes, e.g. by setting up a regular online
meeting or to help new members. So, we can consider the surveys as means to build up a
stronger, more active community. The social norms of the group build and shape the community
since the admins decide who is given access and remove members from the group in case of
undesirable contributions. Finally, a document to capture system data of sonnenBatterie-owners
was set up as means to increase the transparency of FB group members.

6.3.4 Introduction of Community-building Features in the Facebook Group
This section presents three examples of community-building actions initiated by members in the
FB group, to strengthen the engagement with/as the community, such as the creation of a document which captures system data of sonnenBatterie-owners, the initiation of the improvement list
‘my-sonnen-portal.de’ in order to give collective feedback to sonnen and the initiation of regular
online meetings.

Establishment of Document ‘sonnenBatterie-owners, Capturing System Data’
Prior to the creation of the document ‘capturing system data’ admin.1 conducted a survey in the
group to capture who would be willing to fill out the document. It turned out that the majority would
not have a problem to fill it out. The document asks the following data: FB name, post code,
orientation of the roof, PV-system [kWp], battery [kWh], technical enhancements, and heating,
warm water provision. As of 27th March 2019, 10 members filled in their data into the list. One
member commented that he does not want to share this data with Mr. Zuckerberg. This indicates
that he does not trust FB. But one of the admins assured that the data is only collected for the
members of the FB group. Admin.1 pointed out that some data (postal code, kWh, kWp) should
be mandatory to fill in, while the rest should be only filled in on a voluntary basis. We can regard
the collection of system data as substitute to the missing transparency on systems on the current
live map by sonnen.

Establishment of Improvement List ‘my-sonnenPortal.de’
A founder’s member informed the group about the planning for the new sonnenPortal. He proposed that they can collect suggestions by members of the FB group, and he will give feedback
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about it to sonnen as he is a ‘tester’ of the new sonnenPortal. After this, admin.1 uploaded a
document which can be changed by members who have ideas for improvement of the sonnenPortal. This shows that the FB group becomes active AS community, because they plan to supply
collective feedback to sonnen. The power of feedback from several customers might be bigger
than from one. In the created document ‘improvement list my-sonnen-portal.de’ members give
detailed suggestions about the setup of the portal and the displayed graphs. Other beginnings of
engagement AS community such as promoting political actions can be observed in the FB group:
admin.2 of the sonnenCommunity asked other members to sign a petition to stop the ‘threatening
termination of solar energy’. Although, the members are not concerned directly by the new law
which aims at cutbacks for installations >40kW other members commented that they already
signed it. This shows that members of the FB group engage with energy in a broader extent, they
try to influence decision making in energy policy. Actions like these are expression of their attitudes and opinions, too. The FB group would potentially be more powerful to act politically than
independent individuals. We can see that pre-political participatory forms lead to political participation.

Initiation of Regular Group Meetings
One member asked if other members were in favor of opening a group of regulars or if they
preferred if contact and exchange took only place via FB. Based on this suggestion a founder’s
member opened a video/audio group chat, in which only interested members can take part. Admin.1 published a list of topics before the start of the first online meeting. After the first online
meeting and an online survey, 13 members agreed on having regular meetings, once a month.
Members can suggest topics prior to each online meeting via a chat to the admin of the group.
As of 27th March 2019, the regular group has 16 members.

6.3.5 SonnenCommunity 2.0
Looking at these three examples, members of the FB group build the community in the literal
sense of the word by making the group more active, fostering knowledge exchange and the creation of social capital through regular online meetings, increasing transparency by capturing system data and including more members in the process of giving feedback than only test users
which also has the potential to engage AS community. Hence, the FB group is a substitute to the
missing platform for social exchange in the sonnenCommunity. We can give the name sonnenCommunity 2.0 to the FB group because it is the actual active community, and, like the Web 2.0,
emphasizes user-generated content and a participatory culture for users. In the sonnenCommunity 2.0 members can engage as member of a community. We can consider it as bottom-up approach to engage collectively with energy. We may argue that the sonnenCommunity 2.0 developed because sonnen does not offer a platform for social exchange, but some members desire
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to get into contact with other sonnenBatterie-owners. I suppose that members’ motivation to join
the sonnenCommunity 2.0 is based on their everyday material participation with energy as member of the sonnenCommunity. The motivation to engage with the sonnenCommunity 2.0 and the
possibilities for engagement as/with the community are depicted in Figure 12.

Figure 12: Engagement with/as the sonnenCommunity 2.0
Concluding, the sonnenCommunity 2.0 is a true supplement for members of the sonnenCommunity who seek social (online) relations, recreation and access to trustable updated information
about the sonnenBatterie. In the FB group members can build social capital and have different
possibilities to engage with and as community, which is why we can call the FB group sonnenCommunity 2.0.

6.4 Conclusion of Collective Engagement as Member of a Community
Members of the sonnenCommunity are offered a possibility for collective engagement by becoming sonnenBotschafter. SonnenBotschafter are fulfilled with this job, as they do it out of conviction
and enthusiasm. Besides that, the sonnenCommunity does not offers a lot transparency on
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community processes and no platform for social exchange. Because of that and passive material
participation as sonnenCommunity, most interviewees did not develop a sense of community
feeling. The FB group developed as a substitute for the lacking platform for social exchange in
the sonnenCommunity. Communication in the sonnenCommunity 2.0 happens on a personal
level which generates social capital and trust for participating members. Consultation, expert talk
and community-building can be named as three subtypes of collective engagement in the sonnenCommunity 2.0 Engagement is facilitated by the means of group discussions, surveys and
documents. Finally, the development of activities that allow for more engagement with/as the
sonnenCommunity 2.0 such as, involvement in the design of the sonnenPortal, the establishment
of a cadaster for capturing system data and the initiation of regular online meetings can be observed.
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7 DISCUSSION
First. this section presents theories which specify the idea of engagement, derived from the combination of empirical results and literature review. Then, the empirical findings from chapters 4-6
are discussed in relation to findings from literature research in chapter 2. Thereby, oppositions
and agreements with findings from literature research and new insights are demonstrated. I reflect
on the design of the sonnenCommunity, practices of members of the two studied VECs, the degree of activeness of engagement of members of the sonnenCommunity and the meaning of the
participation in the sonnenCommunity for the energy transition. In the second part the generalizability of the collected data is critically assessed.

7.1 Empirical Findings in Relation to Literature
First, engagement with energy in VECs is conceptualized more specifically by explaining earlier
attributes and giving new attributes to it. Then, the subchapter discusses the design of the sonnenCommunity and practices of members of the sonnenCommunity and the FB group, referring
to expectations prior to data collection and comparing the discourse on the website to the actual
practices by members. Then, this subchapter discusses if members of the sonnenCommunity are
to be considered active or passive. Based on that nuances to activeness are presented. After
that, a short reflection on communication in the studied VECs follows. Thereby, this subchapter
reflects on the previously selected concepts. Finally, the meaning of participation as member of
the sonnenCommunity for the energy transition is discussed.

7.1.1 Engagement as Self-created, Co-produced and Emergent Phenomenon
As presented in chapter 2 participation is understood as coproduced and emergent phenomenon
by Longhurst and Chilvers (2016). This statement can also be derived based on empirical findings
which is presented in this section. Another way of understanding engagement in the energy transition, namely as self-created, is introduced here, too.

Self-creation
Based on chapters 5-6 we can conclude that citizens create their own ways of engagement. For
instance, interviewees created their own forms of material engagement such as building an automated smart home system or building an emergency circuit. Moreover, they created their own
ways for collective engagement like drafting an article in a journal or consulting householders
about energy concepts. The sonnenCommunity offers possibilities for individual engagement, but
possibilities for collective engagement are limited, which is why interested members find new
ways. The insight that people also create their own action spaces is new. This may be related to
the fact that many interviewees regard their energy project as hobby. Because of that, they might
be more likely to take initiative and to be creative to create new action spaces. In that sense, not

80

only products and services shape the behavior of users; but also, users shape services and products by giving their feedback to sonnen.
We did not distinguish between participation and engagement in this thesis due to lack of clear
distinctive criteria in the beginning. Finally, I suggest that we can speak of ‘participation in’ when
provided action spaces offered by sonnen are used by members and of ‘engagement with’ when
action spaces are self-created. That would mean e.g. that we could speak of monitoring and the
ambassadorship as ‘participation in provided offers’, while we could speak of founding the FB
group, extending material participation, private, social engagement beyond the ambassadorship
as ‘engagement with energy’.

Coproduction
Engagement with energy in the sonnenCommunity 2.0 can partially be regarded as co-produced.
First, the sonnenCommunity 2.0 itself is an outcome of coproduction because three members
took initiative to set up the group. Furthermore, members co-produce types of collective engagement in the group like initiating community-building activities, establishing consultation practices
and expert talk. Thereunder, members set up a regular online meeting, a list which captures system data and set up an improvement list for the sonnenPortal. Referring to Longhurst and Chilvers
(2016) we now understand better that engagement is dependent on the offered technical possibilities, but that it is created by participants themselves and not readily provided by companies/politics.

Emergence
Based on chapters 5-6 we can confirm the insight gained from literature review that participation
is an emergent phenomenon itself. We can understand engagement with energy as a development over time. Interviewees described that it is ‘a process of becoming involved’. We can understand engagement with energy as emergent in two ways: we could argue that engagement is
emergent from using provided action spaces to using self/created and co-produced action
spaces. Secondly, based on the insight that through material participation citizens are likely to
also participate socially and politically I set up the theory that engagement emerges in the way
from material, individual participation, to involvement in design of products/services to social, collective engagement with energy. Material participation associated with individual participation as
prosumer and social participation associated with collective participation in the community were
described in the conceptual framework. After the collection of data, a third understanding of participation, namely getting involved in the design of products/services is added. Figure 13 depicts
a pillar of different forms of engagement with energy in the sonnenCommunity + FB group. The
pillar displays that different forms/levels of engagement build on another.
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Figure 13: Pillar of different forms of engagement with energy in the studied VECs
The idea is that individual participation as prosumer builds the basis for citizens to engage in the
design of a product and finally collectively with energy. Therefore, citizens excluded from material
participation are also less expected to engage collectively with energy. However, it should not
convey the idea that in general citizens do not engage collectively with energy if they do not take
part individually. The other way around, this pillar should not convey the idea that all members
who engage individually as prosumer will engage in the design of a product and collectively with
energy. Economically motivated citizens might not be seeking ways to engage with/as a community socially. It should suggest a linkage between individual and collective engagement.
I reflect on the statement by Schmid, Knopf and Pechan (2016), who claim that prosuming is the
highest form of engagement. We may argue that there are higher levels of engagement as shown
in the figure. The sonnenCommunity raises the level of engagement of prosumers. However,
mere prosumers could also check energy flows, change behaviors and engage collectively. We
must consider that members of the sonnenCommunity might have checked energy flows and
adapted towards them already when they had a PV system but no sonnenBattery. But the fact
that sonnen offers monitoring of home energy flows through the sonnenPortal/App could make it
more attractive for citizens to increase their engagement with energy. Also, because of the community notion in the sonnenCommunity, members might be more interested in getting into contact
with other members and therefore are more likely to engage socially. Therefore, we can conclude
that it is the community aspects which raise the level of prosumer engagement beyond mere
material, individual participation.
Furthermore, we may interpret that interviewees are aware of energy policy and involve in political
debates about energy because of prosuming and everyday material participation with energy.
Members formed a strong opinion about energy policy and got an understanding of (un)fairness
between actors in the energy system. They try to find ways to express their opinion e.g. in a
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journal or by supporting petitions. Therefore, we may argue that pre-political forms of participation
in the studied VECs build the basis for political participation.
The fact that engagement is coproduced and emergent implies that participatory forms are not
foreseeable by participants themselves or predetermined. It is rather an open-ended process; to
a certain extend it is in the hands of citizens how much they empower themselves and what types
of engagement they form for themselves and others. Finally, we have derived the attributes ‘emergent’ and ‘co-produced’ and added the attribute ‘self-created’ to engagement with energy in VECs.

7.1.2 Design of the sonnenCommunity and Practices of Members
The sonnenCommunity gives various participation incentives such as self-sufficiency, contribution
to the energy transition, reduced costs for electricity and community feelings. These incentives
are emotional and economic triggers. The communicated values coincide with interviewees’ motivations; but a sense of community feeling was no motivational driver and often not present
among interviewees, mainly because the discourse on the website about community practices
promises more than what is possible.

Monitoring
The insight from literature review that smart energy monitors can lead to feelings of empowerment
but also to feelings of disempowerment can be confirmed: on the one hand, interviewees got to
know how to adapt their behavior to optimize energy consumption and thereby got empowered,
on the other hand it lack of control was experienced when the battery was not behaving in a way
the interviewee wished for. Also, the empirical results confirm that the visibility and monitoring of
energy flows raises citizens’ awareness about energy consumption. The participatory model ‘behavioral change’ is the main participatory model incentivized by sonnen. Sonnen motivates members engage through information provision about household energy flows because; visible power
flows induce a change of behavior. We can conclude that with the introduction of the sonnenFlat
the information about household energy flows becomes less clear to users.

Behavioral Change
There is the material participation in the sonnenFlat including how user interpret it combined with
the broader aims they want to contribute to (e.g. autarky, energy transition) which leads to different behavioral changes. So, sonnen can steer their wishes by mediating values. The desires can
be fulfilled by offering the respective products and services. Sonnen’s adopted values, members
general attitudes and the offered products and services shape a certain role/behavior of members.
I expected that the time and extend of energy consumption would not matter at all to members
because of the sonnenFlat. We can confirm this for one interviewee, because all others try to
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maximize either self-consumption or feed-in of electricity. Based on literature research I did not
expect that participation in prosumer communities would be characterized by different behavioral
patterns. This is mainly due to the diverse motivations and the complexities that are introduced
with new products such as the sonnenFlat. As depicted in literature, time shifting roots from the
belief ‘to do things right’ and leads to positive feelings because members use electricity more
effectively. In the sonnenCommunity energy flows can be recorded and steered indirectly, by
adapting consumption patterns. The fact that most interviewees try to optimize energy consumption such that self-consumption is increased indicates that members are not only economically
motivated, but that environmental and ideological reasons play a role as well.
From literature about the sharing economy, I transferred to electricity sharing that consumption
of electricity might increase because access is eased. In fact, we could see that the sonnenFlat
incentivizes further electrification: members want to make use of their allowance and therefore
acquire additional electrical appliances or shift to electrical devices which increases electricity
consumption. Thereby, next to habitual behavioral change as described above also one-shot behavioral change takes place. Based on literature research we could expect that the feedback
provision on energy consumption would lead to a reduction of energy consumption and an efficiency increase. However, interviewees (except for one) did not report a reduction, or the aim to
reach this. Results delivered a different aspect; in fact, interviewees add electrical appliances to
their household because they have access to cheap and clean energy (self-consumption and
access to the sonnenFlat). On the one hand, electricity consumption may be reduced due to better
efficiency because it is appreciated as noble, self-produced energy carrier, but on the other hand
it may increase due to facilitated access (cheap, clean, self-produced electricity). In total this does
not lead to a reduction of electricity for most interviewees.

7.1.3 Estimation of ‘Activeness’ of Members of the sonnenCommunity
Referring to Park & Yong (2017) prosumers already ‘transformed from passive to active’ and raise
their voice in the energy economy. Based on that and according to the distinction between energy
consumer and energy citizen by Goulden et al. (2014) members of the sonnenCommunity can be
categorized as energy citizens because they are micro generators of electricity. Therefore, and
because most members time energy consumption and/or engage collectively with energy, electricity is no low-involvement product to interviewees anymore. Likewise, according to the definition
of active energy co-manager (Smale, van Vliet and Spaargaren, 2017), 14 out of 15 members of
the sonnenCommunity can be assessed as such because they practice extensive monitoring,
possess energy storages, time electricity demand and are involved in co-production. We can
agree that the smart grid supplies more active roles to citizens regarding the participation in the
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energy transition, since it fosters the integration of DERs when prosumers provide storing capacity.
Nevertheless, according to the empirical findings prosuming does not require active everyday
participation if the energy management is automated as it is the case in the sonnenCommunity.
For instance, participation in balancing the grid is automated. The sonnenCommunity allows
members to take part passively/in a comfortable way, i.e. it works if members do not take part
actively every day. Like DSM, engagement in the sonnenCommunity requires no active everyday
participation. Monitoring and adapting behavior are voluntary. But this only concerns every day,
material participation. Regarding the energy transition, members of the sonnenCommunity are
more active than participants in DSM because next to taking part in gird balancing services they
are prosumers. Hence, it is a matter of definition what is assessed as passive/active role in the
energy system, depending on the regarded aspect (fulfilling the goals of integrating more DERs
in the energy system or reducing energy consumption or everyday material participation). Concluding, members’ participation in the sonnenCommunity can mostly be categorized as active
regarding the energy transition, if we consider existing understandings of in literature (cf. Goulden
et al., 2014; Smale, van Vliet & Spaargaren, 2017). But based on the empirical findings we can
give new nuances to the attribute ‘active’. I do not want to assess the degree of activeness of
interviewees in general because they take distinct roles and therefore are also active to a different
degree as it will be explained in the following section.

7.1.4 Nuances of Active Participation
Based on observations during the interviews and netnography I developed a categorization about
the different modes of participation of members of the sonnenCommunity. According to that, participation can be categorized in three distinct levels/modes, regarding the degree of activeness:
‘comfort’, ‘control’ and ‘contribution’. The level of engagement described as ‘comfort’ is the least
active one. It means that members make a onetime investment/decision like joining the sonnenCommunity and then do not engage with energy daily such as monitoring and timing of energy
consumption. These members could be called ‘comfort-seeker’. ‘Control’ is a more active participatory mode, i.e. that members engage with energy every day by using the spaces offered by
sonnen, such as monitoring energy flows and adapting their energy related practices. This can
also include becoming sonnenBotschafter. The participatory mode described as ‘contribution’ is
pro-active, i.e. that members take initiative and do not only use action spaces given by sonnen.
They extend material participation through technical extensions, give feedback on design to sonnen or found/join the FB group. ‘Contribution’ can be understood as self-created role pattern in
addition to using provided action spaces.

85

Because of that, the sonnenCommunity allows for various levels of engagement. Different role
patterns for members of the sonnenCommunity can be derived: comfort-seeker, controller and
contributor. The practices as comfort-seeker and controller are provided by sonnen. Most interviewees engage with energy in a way which is described above as ‘control’. Surprisingly, many
members engage with energy as form of ‘contribution’ which can be concluded based on the
interviews and netnography. We can consider all levels of participation as active regarding the
energy transition, where level one, ‘comfort’ does not mean active participation regarding management of household energy flows. Due to this, comfort-seekers do not take part actively regarding everyday material participation. The second level, ‘control’, means also active participation in terms of management of household flows (adapting behavior to energy flows) and the
energy transition (becoming sonnenBotschafter). The third level, contribution, means that members become pro-active regarding energy transition (collective engagement like founding the FB
group, engaging privately to convince citizens) and in terms of management of household energy
flows (extending material participation for their individual benefit).

7.1.5 Communication in the studied VECs
Now we know that communication between members is not facilitated by the sonnenCommunity.
Also, we are now able to specify communication in the FB group as expert talk, consultation and
community building, which is supported by different means such as discussions, surveys and
documents. Members of the sonnenCommunity do not only seek communication with other sonnenBatterie-owners, but also with the public and other citizens to express their opinion about
broader energy topics and to spread their values.

7.1.6 Meaning of Participation in the sonnenCommunity
for the Energy Transition
The individual participation as prosumer which is shaped by sonnen is beneficial for the energy
transition because sonnen fosters the efficient usage of solar energy by offering smart batteries.
The sonnenBatterie is serviceable for the grid since it is used for control energy and maximizes
self-consumption. Increasing self-consumption is beneficial since less electricity is introduced in
an uncontrolled way into the main grid. Besides, the sonnenCharger offers a smart charging mode
and therefore operates in a way which is serviceable for the grid. These kinds of material engagements help to integrate DERs, use power locally and prevent the extension of the grid. The support of the energy transition is beneficial for society, since e.g. less costs for the grid extension
arise.
Due to this, participation as member of the sonnenCommunity may foster the energy transition.
But it is doubtful that participation in the sonnenCommunity triggers a reduction of electricity consumption. There may be higher awareness due to monitoring, but the sonnenFlat triggers further
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electrification through access to cheap and clean electricity. For this reason, the goal of politics
to reduce energy consumption might not be fostered through the business model of the sonnenCommunity. But we can regard this as acceptable since members consume mostly self-generated
electricity which does not cause emissions. Consequently, members of the sonnenCommunity
can be considered as facilitators of the energy transition. Therefore, the sonnenCommunity
shapes a role of citizens in the sense of politics and the energy transition. Material and social
participation in the sonnenCommunity and FB group can be considered pre-political (pro energy
transition).
Besides the individual role of member of the sonnenCommunity, it is the community that enables
grid balancing services and in return enables the offer of the sonnenFlat. The VPP processes
performed by sonnen enable to offer balancing services and to integrate DERs into the grid. Because of that, we may not forget that the community is the heart of the business model and mostly
enables a beneficial participation for the energy transition. Also, the created collective forms of
engagement may be beneficial for the energy transition such as increased energy literacy and
promotion of decentralized energy generation. Because participation is seen as key for a sustainable and effective implementation of the energy transition, we can interpret that the model of the
sonnenCommunity is supportive for the energy transition since it triggers pro-active participation,
i.e. that through every day material participation members also start to engage with energy on a
social and political basis.
Summarizing, engagement with energy in VECs can be self-created, co-produced and emergent.
Members of the sonnenCommunity are empowered through monitoring devices to raise their energy awareness and to adapt their daily energy practices. Optimization of total energy consumption and timing of it is prevailing as behavioral change. Participation of members in the sonnenCommunity can be considered active in terms of participation in the energy transition which is
why their participation can be regarded as beneficial for the energy transition.

7.2 Discussion of Research Methods
In this section the generalizability of the research findings is discussed. The triangulation of methods helped to understand complex processes of the sonnenCommunity. Expectations based on
the website analysis could be confirmed/rectified because of data collection during interviews and
netnography. This allowed to learn how the discourse created by the website sometimes differs
from practices. Additionally, insights given in the FB group delivered the basis for new questions
for the interviews. The insights obtained from netnography agree with insights obtained from interviews. Hence, insights complement each other.
The chosen research methods enabled to obtain a comprehensive impression of the discourse
on the website of sonnen, the practices enabled by the sonnenCommunity, how members are
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engaged with energy in the sonnenCommunity and the sonnenCommunity 2.0 and what their
experiences are. Considering the used research methods, the generated data can be evaluated
as trustworthy and meaningful regarding the aim to find out what possibilities for engagement with
energy are offered by VECs, how design elements of the sonnenCommunity form engagement
of members and how members participate. I consider 15 interviews as appropriate to answer the
questions on sonnenCommunity members’ practice because the number allows for a comprehensive overview of the range of members’ rationalities, way of thinking and practices. Nevertheless, there might be more, secondary insights regarding the motivation and everyday practices of
members which are not captured. The full spectrum of behavioral changes like strategies to time
energy consumption and experiences might not by covered. Regarding the results of the interviews, I assess that generalizability of attitudes, motivations and behavior regarding monitoring
and time-shifting is mostly approached for the sonnenCommunity members, specifically sonnenBotschafter, but not for society. The results may not be representative for society as the sonnenCommunity members are a group of citizens with certain assets, knowledge and interests in DER
projects.
Netnography, delivered additional valuable information which can be regarded as complementary
to the insights gained through the interviews. The results of netnography may be generalizable
for other discussions in the FB group, because the discussion in the group were scanned for
about 3.5 months. Nevertheless, some members may be more reticent than others in discussion.
Therefore, their opinions could not be considered in the analysis. The results of netnography are
not representative for the needs and wishes of the sonnenCommunity members because also
non-sonnenCommunity members are part of the FB group. Also, members of the FB group who
are sonnenCommunity members who are interested in building social capital and to engage collectively with energy. Additionally, the findings from netnography are not generalizable to other
online communities which established around RE because the ‘sonnenBatterie-owner’ group is a
unique group which is dedicated to the brand ‘sonnen’. Finally, the results of netnography are not
representative for society, as the members of the FB group must be regarded as group with specified interest and knowledge in DER projects.
With this study only two VECs were investigated, therefore the list of options about possibilities
for engagement with energy in VECs might not be complete. Accordingly, we need to consider
the sonnenCommunity as individual business model and the FB group as unique online space.
Because of that, the results are not fully generalizable to other platforms. Accordingly, the results
about how sonnen shapes the role of users and how members of the sonnenCommunity and the
FB group take part are not directly transferable to other VECs. We cannot tell if there are more
forms of engagement or forms of engagement lacking with other VECs, also because we estimated engagement with energy to be emergent and sort of unpredictable. Thus, other VECs may
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shape the role of members differently and members of other VECs develop different practices
and have different, subjective experiences. Concluding, the outcomes only allow for an approximation of engagement with energy in VECs in general because, as we could see, even the sonnenCommunity and the FB group are different in what practices they allow for. The sonnenCommunity may be seen to learn about prosumer communities and the FB group to learn about online
communities Nevertheless both ‘communities’ are regarded as VECs. Overarching, we may conclude that VECs allow for a broad range of practices, which is partially due to the broad definition
of the term. This study may be regarded as ‘start’ to gain knowledge about engagement in VECs
in general. Finally, I need to mention that the research outcomes could be subjective as I was the
only person who analyzed the interview transcripts, threads from the sonnenCommunity and the
content on the website of sonnen.

7.3 Conclusion of Discussion
Forms of engagement are dependent on the offered possibilities, but also created by participants.
Engagement can be thought of as self-created, coproduced and emergent. Collective engagement might follow involvement in design, which follows individual participation as prosumer. Likewise, we argued that the use of provided action spaces would precede self-creation and co-production of action spaces. Members of the sonnenCommunity developed different behavioral
patterns due to diverse value drivers and the complexities that are introduced with new products
such as the sonnenFlat. Through the sonnenFlat further electrification is incentivized: members
want to make use of their allowance and therefore buy more electrical appliances or shift to electrical devices which increases electricity consumption which contrasts with the optimization practices resulting from raised awareness through monitoring. Since the energy management is automated in the sonnenCommunity, active everyday participation is not needed. Hence, it allows
for a broad spectrum of participatory modes (comfort, control, contribution). Nevertheless, members of sonnenCommunity are considered active regarding the energy transition. The business
model of the sonnenCommunity is beneficial for the energy transition regarding the fact that citizen participation is facilitated which politics aim at to reach their goals of the energy transition.
The used methods can be considered to have delivered valid data and as suitable to answer how
sonnen shapes the role of members and how members of the sonnenCommunity and the FB take
part. Finally, the study of two cases as VEC allows for a first apprehension of what possibilities
for engagement VECs allow for.
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8 CONCLUSION
Based on the empirical chapters 4-6 the RQ ‘how can citizens engage with energy in virtual
energy communities?’ and the auxiliary questions, A) how does the sonnenCommunity shape
the role of members regarding engagement with energy? and B) ‘how do members participate in
the sonnenCommunity and in the FB group and how do they experience their participation?’ are
answered chronologically. Besides, other important learning outcomes from this study are summarized. Finally, recommendations for the development of the sonnenCommunity, but also
prosumer communities in Germany in general are given.

8.1 Possibilities for Engagement of Citizens through VECs
Based on the investigation on the sonnenCommunity and sonnenCommunity 2.0 we can conclud
that VECs offer a broad spectrum of engagement with energy e.g. material participation (individual practices as prosumer), engagement with the design of products and services and social participation (collective engagement with/as a community). Below different forms of engagement are
specified regarding the sonnenCommunity and subtypes of collective engagement in the sonnenCommunity 2.0 are listed:

8.1.1 SonnenCommunity
•

Material participation (microgeneration, prosuming; providing control power; active everyday material participation: monitoring → creation of more energy awareness (regarding production and consumption patterns) → adapting behavior (e.g. time shifting of energy consumption)

•

Involvement in design: taking part in design process of the sonnenPortal/App by giving
feedback

•

Collective engagement: becoming sonnenBotschafter

The sonnenCommunity offers a platform for engagement for prosumers, where the community
aspect stays in the background. Engagement with energy can be regarded as emerging from
material participation to engagement in the design of user spaces to collective engagement.
Moreover, possibilities for engagement are provided by sonnen, self-created and co-produced.
Members of the sonnenCommunity are engaged in multiple ways with energy, they use provided
spaces by sonnen such as monitoring and becoming sonnenBotschafter. But they also add their
own ways of participation in the form of extended material participation or social engagement by
informing citizens via personal channels, which shows that members are enthusiastic and convinced of the energy transition. Members have multifaceted values and motivations and create
their own strategies for engagement. The sonnenCommunity offers no platform for social exchange; but there are other ways to engage socially with energy such as becoming sonnenBotschafter or to become member of an online communities like the FB group.
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8.1.2 SonnenCommunity 2.0
The SonnenCommunity 2.0, as matching FB group to the sonnenCommunity, broadens engagement of members of the sonnenCommunity. We can perceive it as the actual, active community.
Below the identified subtypes of collective engagement in the sonnenCommunity 2.0 are listed:
•
•
•

Consultation (done out of necessity/ because it is a hobby, trying to convince others)
Expert talk (for entertainment because it is a hobby and to create knowledge)
Community-building (building social capital, trust, transparency through more personal
contact)

We can distinguish between individual and collective engagement with/as a community, where
individual engagement is often materialized, and collective engagement characterized by social
interaction or doing something for the community. Concluding, VECs allow for a broad range of
participatory modes. Moreover, based on material and social engagement with energy in the studied VECs, interviewees formed a strong opinion about energy policy. We could observe first actions which can be defined as political participation such as promoting petitions or writing comments in a journal, which may have been reinforced by pre-political forms of engagement in the
studied VECs.

8.2 Role Shaping of the sonnenCommunity
This section concludes on how sonnen shapes distinct roles for members of the sonnenCommunity. The respective role is related to a behavioral change.
The role change from mere consumer to prosumer is not triggered by sonnen. Instead, we know
that most customers of the sonnenFlat were already prosumer before they bought a battery and
joined the sonnenCommunity. With the sonnenBatterie sonnen empowers citizens to maximize
self-consumption and allows for participation in grid balancing services. The former meets citizens’ motivation to be more autarkic from big energy companies. Furthermore, sonnen might
transfer their values to members, since motivations by interviewees exactly meet the values mediated by sonnen. In that sense, sonnen might be successful to expose social norms to citizens
such as to support the energy transition by integrating DERs in the grid and prosuming clean
power. Finally, sonnen can steer members’ wishes by mediating values and can fulfill these by
also offering products/services. Sonnen extends the material participation of prosumers by offering products like the sonnenBatterie, the sonnenFlat and smart appliances. They introduce new
ways to engage with energy, but also new complexities and rationalities as in the case of the
sonnenFlat. This leads to different adaptations in energy consumption behavior. There is the material participation in the sonnenFlat including how user interpret it, combined with the broader
aims they want to contribute to (e.g. autarky, energy transition) which leads to a behavioral
change. Different than expected most interviewees stick to the rationality to maximize self-consumption. However, with the offer of the sonnenFlat some members recognized that from an
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economic perspective, maximizing feed-in of electricity is most profitable. Other interviews do not
deviate from their rationality to maximize self-consumption due to ecological reasons.
The energy management is mostly automated which does not allow members to control energy
flows directly. The sonnenCharger and the smart plugs extend the action space for users since
they allow to interact with the energy management of the household. The sonnenCommunity
makes energy flows more visible which allows members to engage more, by e.g. time-shifting of
energy consumption.
The SonnenCommunity is changing the role of prosumers through the concept of the sonnenFlat:
members take a grid serving role because of the fact that they are engaged in control power and
through the feed-in management of the battery or the smart charging of the e-charger (peaks are
not fed into grid and car is charged intelligently). In this sense, participation in the sonnenCommunity helps to integrate DERs in the energy system. On these grounds, the participatory modes
enabled by the sonnenCommunity are beneficial for the energy transition. Also, the created collective forms of engagement (becoming sonnenBotschafter) may be fostering the energy transition because members educate others and spread the values of sonnen. Consequently, members
of the sonnenCommunity can be considered facilitators of the energy transition. Therefore, the
sonnenCommunity shapes a role of citizens in the sense of politics. Eventually, participation in
the sonnenCommunity does not foster the goal to reduce energy consumption. Sonnen incentivizes members financially to use the full allowance of the sonnenFlat. The facilitated access to
clean and cheap electricity lets electricity consumption increase for most of the interviewees.
Hence, we can argue that despite increased awareness through monitoring of energy flows sonnen incentivizes further electrification, which is negligible since members consumer clean power.
Besides, sonnen offers members to give feedback on the sonnenPortal/App and to engage actively as sonnenBotschafter. Nevertheless, sonnen does not shape a very social energy citizen.
Not only the offered products and services by sonnen shape the role of members, but also members shape their role regarding engagement with energy. They become pro-active and extend
material engagement in the sonnenCommunity and engage collectively with energy in the sonnenCommunity 2.0.
We can conclude that sonnen provides a role as self-sufficient prosumer and as forwarder of
energy transition for all interviewees. Therefore, sonnen facilitates pre-political participation. We
must complement the theory how sonnen shapes the role of prosumers by remarking that role
patterns are also self-created, co-produced and emergent. That means that a certain behavioral
change does not only form as result of role shaping factors by sonnen. The identified role shaping
factors for members are depicted in Figure 14. The role shaping factors lead to certain behavioral
pattern/practices which are presented in the following subchapter.
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Figure 14: Role shaping factors for members of the sonnenCommunity

8.3 Practices and Experiences of Members of Studied VECs
The sonnenCommunity changed how citizens ‘value’ energy through information provision of energy consumption. Certainly, electricity is no inconspicuous aspect in members’ everyday lives
anymore; interviewees know how much energy they consume with a certain activity. Electricity
has different meanings for interviewees: they regard it as hobby, necessity and/or environmental
aspect. Some interviewees are aware that electricity is a ‘noble form of energy’ compared to gas,
oil etc. Besides that, members of the sonnenCommunity became aware of their role in the national
energy system. There are nuances regarding the meaning members assign to their membership:
some just associate a financial benefit with it, while others are not even sure for what they are
paying the membership fee, others speak of balancing the grid together and getting a financial
benefit, too.
All members monitor energy flows of their household frequently, which led to increased energy
awareness. Increased awareness, general attitudes, and the sonnenFlat trigger new rationalities
about the total energy consumption and the timing of it. We can recognize two opposed rationalities: saving/increasing electricity consumption and maximizing feed-in of electricity /self-consumption. We can observe two influences: because of the sonnenFlat electricity loses environmental meaning for some members; the economic incentive predominates. Hence, there are
interviewees that maximize feed-in or increase electricity consumption. On the other hand, monitoring leads to an increased awareness of energy consumption for most interviewees: electricity
is perceived as valuable and members try to optimize efficiency of energy consumption. Different
behavioral patterns developed regarding the timing of energy consumption: operating devices
manually, using time switches or automated systems and using power in intervals. The latter is
only practices to increase self-consumption. These practices primarily aim at maximizing selfconsumption or feed-in of electricity instead of a total reduction of energy consumption. But we
can regard this as negligible since members mostly consume self-produced energy which is
clean.
Based on the empirical outcomes we could conclude that actual practices of members diverge
from the discourse presented on the website of sonnen regarding communication between members and transparency on energy flows within the community. There is no online platform for
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social exchange offered by sonnen. Members can only engage collectively as sonnenBotschafter.
Sonnen advertises transparent power flows, however only household energy flows are transparent. In this regard there is little empowerment for members created because community features
and possibilities to monitor VPP processes are missing.
Since active participation in the energy management is not needed in the sonnenCommunity,
distinct roles according to members willingness to participate developed. The following roles can
be found: comfort seeker, controller and contributor. Because of the different possibilities for engagement, members of the sonnenCommunity do not take the same role. We associate the comfort-seeker with someone who takes part in the energy transition through integrating DERs etc.
but who does not take part actively in everyday energy management. The controller optimizes
energy consumption based on monitoring, whereas the contributor is pro-active and creates new
action spaces such as collective engagement in the sonnenCommunity 2.0 or becomes politically
active.
The role shaping factors lead to certain behavioral patterns/practices which are depicted in Figure
15. The figure categorized practices into individual and collective and in involvement in design.
The range of practice is extended by coproduced spaces such as the FB group and self-created
actions spaces (which are not presented in the figure). Practices in the FB group were categorized
as consultation, expert talk and community building, facilitated through discussions, surveys and
documents.

Figure 15: Practices of sonnenCommunity and FB group members

Referring to sonnenCommunity members’ experiences we can summarize that they are satisfied
about being more autarkic (in two ways) and that they can engage as ambassador for sonnen
and the energy transition. Interviewees perceive it as reasonable and comfortable that the HEM
is automated. Members experience the sonnenCommunity as comfortable solution, which is also
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fun, e.g. monitoring energy flows every day. Provided possibilities for collective engagement by
sonnen are limited; members do not have a possibility to contact each other. Because of that and
the fact that VPP processes require no active member involvement, most interviewees did not
develop a sense of community feeling. Some members miss such a platform for social interaction
and therefore founded the FB group. They feel supported in the sonnenCommunity 2.0 where
they contribute to social exchange. Members are enthusiastic about the technology. However,
they recognized that it is hard to recruit more members. Still they enjoy being sonnenBotschafter.
Members engage collectively with energy as sonnenBotschafter out of convincement.

8.4 Outlook
Considering the outcomes and limitations of this study and the limitations, it could be interesting
to gain more in-depth knowledge about the content of discussions in the FB group and the potential regarding political engagement of the group. Therefore, one could perform a follow-up,
netnographic research of the FB group. For instance, one could follow a more active approach,
including online inquiry of group members. Because the group is rapidly growing, studying this
online space could be of interest. There is neither use nor need in regulating the development of
online communities around RE topics, since they are bottom-up approaches which will continue
to grow if they are beneficial to its members. They can be considered as social support for citizens
who get engaged with energy in a more sophisticated way; it can be an adequate supplement for
(non)members to build more trust in RE technology and innovative business models as it is the
case in the studied FB group.
A recommendation for sonnen could be to offer more transparency of community processes and
a voluntary platform for social exchange. It is likely that even more members would accept this
than the FB group because interviewees perceive sonnen as more trustworthy than FB. Also,
sonnen should align the new sonnenPortal towards the needs and wishes expressed by members
in the FB group.
Regarding VECs we can distinguish between prosumer and online communities. I extend the
recommendations for the sonnenCommunity to prosumer communities as evolving business
models in Germany. Politics form energy policy and can influence what kind of business models
develop by providing the respective regulative environment. In this sense, the government should
support material participation in prosumer communities like the sonnenCommunity because it
enables a meaningful citizen participation in the energy transition. It allows for grid balancing
services and offers a new way for citizens to use self-produced power effectively. In combination
with the flat rate it also offers a financially attractive alternative to feeding electricity into the grid.
In 2020, the first PV systems will not receive a remuneration anymore. I perceive this as chance
for prosumer communities to grow in member size if the business model is coupled to direct
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marketing to the platform provider. Also, in view of the increasing need to integrate EVs in the
energy system prosumer communities should be promoted. Electromobility could be a driver to
improve the access to flat rate models of prosumer communities, because preferable clean power
for EVs needs to be provided without causing bottlenecks for the network.
Therefore, I recommend that the government should widen the accessibility to the sonnenCommunity and prosumer communities in general. That could mean to make it possible for private
individuals to cancel contracts with cooperatives and to prevent that regional electricity providers
can claim to buy power from local prosumers. Accordingly, the technical roll out of smart meters
should be supported such that everyone has material access to direct marketing This would mean
a greater market liberalization of the energy market for individuals/households. Moreover, the
government could give financial support for the installation of PVs and batteries such that the
participation as prosumer and the use of flat rates in prosumer communities is more inclusive.
Also, the process of the KfW bank should become less bureaucratic to make credits at reduced
rates of interest more attractive to citizens. Other than that, politics should pursue information and
awareness creation about energy for citizens.
Summarizing, the government should facilitate civic engagement with energy more than they currently do, e.g. with financial support and providing a regulative environment which is favorable for
the expansion of prosumer communities and fostering energy literacy of citizens. Prosumer communities facilitate a meaningful participation of citizens in the energy transition.
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ANNEX
Appendix A…..Evaluation Sheet
Table A,2: Evaluation Sheet for the analysis of the sonnenCommunity
Evaluation Criteria

Vision

Values

Operationalization

Interpretation

Analysis of the values of the

Relation to RE discourse

sonnenCommunity presented

or sharing economy dis-

on the website

course; finding of new, formulated values

Content analysis of sonnen-

Addressed motivations →

Community website: offered

implied audience & goals

products and services, partici-

& purpose of the sonnen-

pation incentives

Community

Information pro-

Analysis of the provided infor-

The need for the offered

vision to readers

mation regarding background

products in relation to the

knowledge on the energy tran-

energy transition

Incentives
(presented on
website)

sition

Products &

Analysis of products/services

Influence of products and

Services

offered at the sonnenCommu-

service on interviewees’

nity website and inquired during

material participation (and

interviews

behavior) and the meaning
they assign to electricity

Accessibility

Analysis of website and in-

Inclusiveness, equality,

quired during interviews: re-

target group

quirements to access the community and to choose
sonnenCommunity products,
requirements could be
knowledge, location, equipment.
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Action Space

Decision making

Inquired and observed during

Empowerment of mem-

/ degree of con-

interviews: presence of system

bers, role allocation in en-

trol

interaction possibility such as a

ergy transition, level of

user interface;

control

Analyzing what decisions members can make, whether member preferences are considered, what the degree of
automation is, whether there is
a possibility to use mobile devices to monitor / influence energy consumption

Information

Transparency
(visibility of System Operation)

Inquired during interviews: in-

Behavioral Change, build-

formation provision about the

ing of trust, empowerment

energy flow in and out of members’ homes and within the
VEC.

Community

Content analysis of sonnen-

Meaning of participating in

building / User

Community website: analyzing

a VEC (and prosuming

empowerment

incentives that are given to fos-

electricity);

ter the community (e.g. communication facilities for participants, profile/ identity of
participants, photos, and videos).

The possibility to see profiles of other members
could lead to more transparency and create emotional trust in other community members
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Appendix B

Interview Guide

Instructions for the Interviewer at the Beginning of an Interview
•
•
•
•
•

Thank interviewee for the possibility to have an interview.
Explain why you want to have the interview, introduce interviewee to your study (RQ),
explain what your approach is.
Repeat how information from the interviews will be used (indirect and direct quotations),
quotations will be anonymous, what contact details (if any) will be saved.
Ask for permission to record the interviews, state that the interview will take about
60mins (3mins, 20 questions).
Mention that it would be nice to see how members can interact with the system of the
sonnenCommunity and the devices they use for it. Ask if you may take photos of e.g.
user interface, monitor etc.

Instructions for the Interviewer at the End of an Interview
•
•
•

Ask interviewee to show you the modules of the system (e.g. battery, PV module, user
interface); take photos of devices.
Ask for contacts of members of the sonnenCommunity, e.g. in the neighborhood of the
interviewee.
If deemed to be appropriate after the first interviews, questions may be left out/ adjusted
or new questions added.

The following keys are used in the table:
Key
Bold questions

Priority Questions, will be asked first if time gets short

Grey marked questions

Questions that only need to be asked once for confirmation about
info on the website

Some questions are also dedicated to find out about how the sonnenCommunity shapes the role
of the members. This is indicated by ‘see evaluation sheet’.

Table B,3: Interview Guide used in the first interview
Reason for Asking

Question

1

Prosumer history, motivation, perceived benefits of VECs

Why did you decide to become
member of the sonnenCommunity?

2

Value perception /
meaning of electricity

What is important to you regarding
electricity?

e.g. regarding generation, transport,
management, consumption of electricity

What products/services of the sonnenCommunity do you use now?

SonnenStrom Solar: product for sonnenCommunity member without battery;
SonnenFlat: providing storage capacity
for grid balancing; SonnenCharger: integrating EVs; SonnenStrom Start: members without PV and battery, sonnen
back up box, intelligent language assistant

3

Decision whether additional questions about
the product will be asked

Remark

Interviewee talks about his/her history
as prosumer, joining the SonnenCommunity was the next logical step.

Smart Energy Manager + smart plug?

How are you compensated for electricity that you feed into the pool?
(Monthly payment?, block-chain?)
4

Valid for anyone who feeds power into
the pool.

For clarification
IF NO FLAT RATE: How do you pay
for electricity that you take out from
the pool?

Expectation

For solar battery owners who are part of
the sonnenCommunity but do not make

Interviewee mentions social/environmental/economic aspects of electricity
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use of the sonnenFlat, (23Cent/kWh?),
(Monthly bill?)
Do you monitor energy flows of
your household? Why/why not?

5
Transparency, empowerment, feeling of interviewee
6

Do you also monitor energy flows
of the sonnenCommunity?
If not possible: Would you like if it
was possible?

Energy flows within the pool and in and
out of the pool;
knowing who else feeds in / takes
power from the pool (like BUZZN is offering)

Yes, to track power production/consumption, to adjust consumption

Probably they cannot but they might
find more transparency interesting

Maybe it is all automated, but users can
indicate preferences (energy manager +
smart plug in, portal, app)

If users do not receive power for a fixed
price, they will try at aiming maximizing
self-consumption

Do you adjust your consumption behavior depending on your power generation? Why/why not?

How do they do it? Make use of smart
plug ins?

If members have a flat rate: No, because electricity coming from the pool is
‘good’ electricity anyway, difference between mere prosumers and prosumers
who are members of the SonnenCommunity, but it only does not matter how
much electricity is taken from the pool if
interviewee has the SonnenFlat, otherwise prosumers pay 23Cent/kWh

What possibilities for interaction with
the system do you have?

See evaluation sheet, from the website
it cannot be concluded that members
can interact with the system at all

What do you do to participate in
the sonnenCommunity?

Or: to interact with the system,

How do you interpret data that you
get? Do you base any decisions on
these, or do you change your behavior based on these?

7

Ask interviewees to show you how they
do it, with what device do they do it?

105
Understanding, education of member, change
of behavior
8

9

10

Engagement; action
space, possibilities to
take (actively) part in the
SonnenCommunity, control, feeling about it

Ask interviewee to show it to you.

Just monitoring, everything else happens automatically, interviewees might

How do you feel about it?

not feel like they have a lot of control;
but, comfort

Demand and supply are balanced automatically in the sonnenCommunity.
So, Sonnen controls the battery in
your household. How do you feel
about that?

Probably they find it convenient; but inconvenient that Sonnen takes control
about a device which is in their home.

11
Can you indicate preferences e.g.
about the charging status of your battery?
If not: Would you like to be able to do
it?

What possibilities for interaction with
the system would you like to have?

12

You share data with your platform operator about your electricity demand/excess automatically.

13
Privacy, trust in platform
operator, perceived risk,
control (see evaluation
sheet)

14

Control, changing settings

LEAVE OUT IF TIME TOO SHORT

Okay, because it was agreed upon before and they trust Sonnen. Only concern might be that data could be stolen.

e.g. afraid of cyber-attacks?

There is always a risk for cyber-attacks
with digitalization and when internet is
involved. That would be bad if the system is e.g. shut down. Probably they do
not care because they are autarkic anyway or have the backup box.

Follow up: Why do you think Sonnen
is (not) a trustworthy party?

Do you trust in the smart grid technology applied by the sonnenCommunity
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15

Community building,
communication → emotional trust in other members (evaluation sheet)

16

17

Do you know who else besides you
feed power into the sonnenCommunity and uses power from it Would
you like if it was possible to see profiles of other members?

18

It is different because interviewee can
imagine who uses electricity (other
members).

Why do you participate in a VEC instead of in a local energy community or energy cooperative?

…because local electricity sharing might
be attractive as well.

No possibility for participation in a local
energy community, do not want to take
part in meetings or be responsible

What chances do you perceive regarding a virtual community?

Regarding the future, e.g. if it is a suitable model to engage more citizens actively in the energy transition

What limitations do you perceive
regarding virtual communities?

Regarding the future, if e.g. more members are involved

How would you like to be engaged in
the energy transition in future?

Only if enough time left, similar to question “What action space would you like
to have?”.

Perceived chances and
limitations of VECs
19

20

Engagement in the energy transition in the future

It is probably to possible. Maybe members do not care about it.

…or is it perhaps like feeding electricity
into the grid?

Do you experience the sonnenCommunity as community? If yes, why?

Local energy community
versus VEC

Can you e.g. access profiles of other
members?

Possibility for large part of society to engage more actively in the energy transition

Vulnerable to cyber attacks
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Table B,4: Additional questions, if interviewees use the sonnenCharger
Reason

1

2

Motivation, Values

Learning about
the product,
feeling of interviewee

Questions

Indication

Why did you decide for this product?

Charging of EVs is possible with
self-generated electricity or power
from the SonnenCommunity pool:
Would you like if it was possible
to discharge the battery of the EV
as well?

Expectation

To charge EV with ‘green’ electricity,
economic motivation

Perhaps to optimize the electricity consumption, i.e. e.g.
that electricity can be used in
the house during the evening/night?

Not interesting, too inconvenient if
car battery is low again and needs to
be charged, also because power
from the sonnenCommunity is perceived as good anyway
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3

Action space,
engagement

You are responsible to initiate the
charging of the battery of the EV.
Would you like it if it was done automatically?

Table B,5: Additional questions, if interviewees use the sonnenFlat
Reason

1

Questions

Indication

Expectation

Economic motivation, probably not because he/she feels responsible to balance the public grid

Why did you decide for this product?
Motivation, Values

2
Maybe lack of control/power, but probably interviewees do not perceive a
big problem, maybe they feel that they
are responsible to balance the grid

Part of the storage capacity of your battery
is reserved for the public grid. How do you
feel about that?

3
Control, engagement, interaction,
feeling of interviewee

Can you indicate preferences?
If yes: how?; If not: how do you feel about
that? And would you like to be able to do it?

Probably they cannot

Did you ever perceive disadvantages because your battery was ‘reserved’ for electricity from the public grid?

Probably not because if generated
electricity cannot be saved it is fed into
the SonnenCommunity pool.

4

5
With the sonnenFlat you receive for power for
a fixed price. Would you prefer variable pricing,
why/why not?

Variable pricing would probably incentivize members to perform DSM
and/ or to reduce electricity consumption

No, because the smart contract is
more comfortable, and conditions are
financially attractive. Members might
not care anymore if power comes from
own generation or from pool.
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Appendix C

Information for Interview Participants
Wageningen University and Research
Department: Environmental Policy
Betreuerin: Sanneke Kloppenburg

Thema der Masterarbeit
Sozial-Analyse von Virtuellen Energiegemeinschaften:
Fallstudie: die SonnenCommunity in Deutschland

Info für Teilnehmer/innen der Interviews
Voraussichtlicher Zeitraum der Studie: 15.10.2018 - 31.04.2019
Laura Muhr
Haselnussweg 5, 57482 Wenden
E-Mail: Laura.Muhr@wur.nl
Tel.: 0174-9962469

Forschungsfragen
1) Wie verändern virtuelle Energiegemeinschaften die Einbindung der Bürger in die Energiewende?
1.1)
Wie formt die SonnenCommunity die Rolle von Mitgliedern in der Energiewende?
1.2)
Wie nehmen Mitglieder an der SonnenCommunity teil und was ist Ihre Erfahrung?
Interviews im Rahmen der Masterarbeit
Vielen Dank, dass Sie dazu bereit sind ein Interview mit mir zu führen!
Ich habe geplant, fünfzehn Interviews zu führen um Frage 1.2) beantworten zu können.
Nach Ihrem Einverständnis wird das Interview aufgenommen und später transkribiert. Ihre Antworten können anonym verwendet werden, in der Form von indirekten oder direkten Zitaten. Kontaktdaten von Ihnen werden nicht weitergegeben. Die Ergebnisse des Interviews werden ausschließlich für die Masterarbeit verwendet.
Beste Grüße,
Laura Muhr

111

Appendix D

Searching Interviewees, Flyer
Wenden, 24.01.2019

Hallo zusammen!
Ich suche nach Freiwilligen, und zwar führe ich im Rahmen meiner Masterarbeit eine Studie über
die sonnenCommunity durch und befrage dazu Mitglieder der sonnenCommunity.
Ein paar Interviews fehlen mir noch und deswegen suche ich noch Freiwillige, dir mir ein paar
Fragen beantworten würden und bei denen ich mir evtl. die sonnenBatterie + Portal mal anschauen dürfte.
Bisher haben die Gespräche zwischen dreißig und fünfundvierzig Minuten gedauert.
Falls Sie Zeit und Lust haben mir ein bisschen über ihre Erfahrung und Wahrnehmung als Mitglied
der sonnenCommunity zu erzählen und mir evtl. Ihre Anlage zu zeigen, würde ich mich freuen,
wenn Sie sich bei mir melden würden!
Sie können mir dann schreiben: Laura.Muhr@wur.nl
oder mich anrufen: 0174-9962469.

Danke im Voraus und vielleicht bis dann!

Schöne Grüße,
Laura Muhr

P.S.: Ich studiere Umweltwissenschaften in Wageningen, NL
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Appendix E

Nicknames and General Infor about Interviewees

Table E,6: Nicknames and general info about interviewees
NICKNAMES

GENERAL INFO*

TOM

25 years old, electrician, student in electrical engineering, sonnenBotschafter, from North-Rhine-Westphalia

ADRIAN

about 30 years old, movie producer, member of the FB group, living in Hamburg

KARSTEN

about 65 years old, retired, sonnenBotschafter, from Bavaria

JOE

About 30 years old, sonnenBotschafter, member of the FB group, from Bavaria

ALEXANDER About 35 years old, self-employed with sales agency ‘Lux Haus’, sonnenBotschafter, member of the FB group, from Bavaria
THEO

About 30 years old, sonnenBotschafter, working with home automation systems, member of the FB group, from Lübeck

MICHAEL

About 35 years old, mechanic, sonnenBotschafter, member of the FB group,
from Thuringia

SEBASTIAN

About 35 years old, electrician, from Iserlohn

TIMO

About 40 years old, mechanic, sonnenBotschafter, from Thuringia

THOMAS

About 45 years old, sonnenBotschafter, from North-Rhine-Westphalia

DENNIS

About 25 years old, electrician, sonnenBotschafter, lives close to Regensburg

HANS

About 20 years old, electrician, wants to study electrical engineering, sonnenBotschafter, from Upper Franconia

RICHARD

About 70 years old, retired, sonnenBotschafter, from Gera

EMIL

About 50 years old, pool supervisor, sonnenBotschafter, from Freiburg

OLIVER

55 years old, buyer in textile industry, sonnenBotschafter, from North-RhineWestphalia
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