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Abstract

The energy transition is significantly impacting the operations of municipal utilities and
with it, the expectations placed on energy supply companies are evolving. Thereby dig-
italisation becomes increasingly important. Despite the many new technical possibilities
available, the perspective and needs of the customer are often not given adequate consider-
ation. This work gives an insight into the customer perspective concerning the expanding
municipal utility portfolio by means of two focus group discussions with actual and poten-
tial municipal utility customers supplemented by two interviews with municipal utilities.
The results show, that customers still primarily see municipal utilities as energy suppliers
and operators of the grid infrastructure. Digital products and services offered by municipal
utilities are expected to reduce bureaucracy and be easy to use. As part of the municipal
utility business, local presence and proximity to customers are essential. Given the trust
that customers place in municipal utilities, advice and support are gaining in importance.
Transparent communication is important to maintain this trust. The use of digital me-
dia can help municipal utilities share their activities with their customers and keep them

informed, thereby increasing local presence and thus their competitive advantage.



1. Introduction

1.1. Motivation

In recent years energy supply companies face a number of external as well as internal

challenges as a result of the current upheavals in the energy industry (Schepers, Kalny, &]
2020). The energy transition is shaped by the goals of politics, which have a massive

influence on the field of action of energy suppliers. New legal regulations and, in some

cases, changes in direction cause energy suppliers to operate in a volatile environment.
A declared goal of German politics is to achieve greenhouse gas neutrality by the year
2045. The interim goal is to reduce greenhouse gas emissions by at least 65% by 2030
measured against the year 1990 (§ 3 para. 2, Climate Protection Act (KSG)). With the
circumstances caused by the Russian war of aggression the need for the rapid expansion of
renewable energies has become even more pressing to overcome dependence on imported
gas (McPhie, Crespo Parrondo, & Bedini, [2022).

The energy transition affects society as well as the energy industry (Doleski, [2020; |Grun-|
wald, Renn, & Schippl, 2017} [Schmid, Knopf, & Pechan| 2016). High energy prices as a
consequence of the Russian war of aggression directly influence customer behaviour and
create greater energy awareness (deutschlandfunk] [2022; 2022} [tagesschaul, [2022;

2022)). Increased energy awareness encourages customers to address energy-saving poten-

tials, which can be achieved, among other things, through digital products and services

offered by municipal utilities (Paukstadt et al.|[2020)). Increasingly individualised customer

needs and rising customer demand for such new, energy-related services are changing the

demands on energy supply companies (Fett & Kiiller 2017, [Schepers et al.|[2020). Due to

increasing decentralization and digitization within the energy sector, energy supply com-

panies are compelled to break away from their traditional commodity business models

and develop new products and services (Schepers et al., [2020). Nowadays, the modern

world is dominated by digital technology - online activities and solutions are taken for

granted by many customers (BDEW| [2017). Given the many new technical possibilities,
the customer’s perspective and needs are often only given secondary consideration (BDEW

2017). Customer centricity and the provision of complete solutions for end customers be-

come more important. It is the business area with the largest growth market for many

municipal utilities (Fidan, Timm, Siebel, & Nording, 2022). In their function as municipal

energy suppliers, municipal utilities have a long tradition in Germany (Berlo & Wagner|
2015} [Schmid et al [2016). With the liberalisation in the 1990s, the electricity market

was open to other market participants with the aim of increasing competition, which led

to the emergence of additional energy suppliers (Canzler et al.| 2016)). Municipal utilities

differentiate from such in that they often perform a variety of other tasks of municipal pub-
lic services in addition to the local basic supply of citizens with energy and water
et al.| [2020; [Jenner & Schmitz-Grethlein| [2017). Their decentralized structure increases

accessibility and local awareness. And thanks to their local roots, municipal utilities have

the unique opportunity to develop customised offers (Jenner & Schmitz-Grethlein| [2017).




1.2. Aim of this Research 3

A future-oriented approach is required for municipal utilities to help shape the future

energy system (Beier et al., [2020). To be successful on the market in the long term, en-

ergy supply companies must nonehteless evolve away from the classic energy supplier as

a provider of simple products towards modern, customer-centred energy service providers

that offer customers individual and customised complete solutions (Schepers et all, [2020).

In this evolution digitalization plays a crucial role offering new business models, person-
alized products and competitive advantages (Schilling] . For example, smart energy
products can create new customer value and create new business opportunities
. The term ’smart energy’ refers to products equipped with Information- and
Communication Technology (ICT) such as smart meters and intelligent batteries
2019). They become increasingly important as their dissemination is accelerated
by legal regulations (BMWK], 2016al [2023). However, due to their complexity, there is an

increasing necessity for collaboration. Municipal utilities can thereby be part of a larger

ecosystem of actors, such as in the field of electromobility or smart home. These part-
nerships allow companies to provide bundles of smart energy products and contribute to
different smart product layers (Paukstadt) [2019).

1.2. Aim of this Research

Municipal utilities are acting in a dynamic environment, which requires a further de-
velopment of the corporate strategies. These new corporate strategies can include the
development of new business models and thus also an expansion of the service portfolio
(Kowallik], [2022} Nitsche| [2019). The aim of this work is to give an insight into the cus-

tomer perspective in relation to the expanding municipal utility portfolio. As municipal

utilities usually have limited resources, those insights might support municipal utilities
to identify customer needs if they have not been able to devote enough resources to this
themselves. Identifying customer needs might be a first step towards a customer oriented
prioritization process for new business model opportunities. It is necessary to take a closer
look at customers and involve them in the transformation of the energy system. Moreover,
digital solutions and energy services play a crucial role for clients when choosing their
energy provider . By investigation of the customers, this work could serve
as a basis for further local analysis of customer needs. To provide the basic understanding,

this work will examine the following questions in detail:
1. What do customers expect from (the digital products and services of) their munic-
ipal utility?
2. Where do municipal utilities see the potential of digital tools and services for their

customers?

3. What digital tools are municipal utilities willing to provide to / develop for their

customers?

In order to address these questions, focus group discussions are conducted as part of this
work. In the focus groups, the customers’ perspective and expectations regarding the

digital offer of municipal utilities are examined in more detail. These group discussions
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are supplemented by exchanges with municipal utilities in the region providing a deeper

insight into the company’s perspective.

The thesis is divided into 6 chapters. First, Chapter|2|describes the changes in the German
energy system and the resulting business areas for municipal utilities. A special focus is
set on digitalisation in the area of private customers. The chapter is supplemented by an
insight into the political and legal framework in which municipal utilities and their private
customers operate. Chapter 3| describes the methodological approach. The chapter is
divided into the method selection, data collection, data analysis and ensuring the quality
criteria. Chapter |4 then analyses the results, which are discussed in more detail in the
following Chapter [5. Finally, Chapter [6] concludes with a summary of the main results

and an outlook on further research.



2. Background & Related Work

The acting environment for municipal utilities is uncertain and volatile as a consequence
of being guided by legal and political targets at national as well as international level.

This introduces a variety of challenges that municipal utilities have to face as the en-

ergy transition process proceeds (Beier et al., [2020} [Schepers et al.| [2020). In addition

to the requirements set by the political framework, municipal utilities must navigate in
an increasingly digitalised world while adapting to changing customer needs and decen-
tralisation with suitable solutions (Beier et al., 2020} [Schepers et al.|[2020). This chapter,

therefore, provides a comprehensive overview of the changes in the German energy system.

In the following the German municipal utility model, with a special focus on digitalisation
and research relevant to this study is presented. To conclude the chapter some of the main
aspects of the legal framework conditions are highlighted in section which shape the
environment municipal utilities operate in and affect their business models as well as their

customers.

2.1. Changes in the German Energy System

The German energy system is and has been constantly changing under the influence of
politics, economics, society, technology, and the environment. A particularly far-reaching
change in the system can be traced back to the large-scale introduction of decentralised,

volatile renewable energies. However, social change and the participation of new players

in the market also influence the system. (Richter et al.| 2019)

The Energy System of the 20th Century

The German energy market structure is fundamentally based on the Law for the Promotion
of the Energy Industry - Energiewirtschaftsgesetz (EnWG) of 1935. It aims to allow for
a reliable and cheap energy supply. Influencing the economic structure of the energy
system, it formed the foundation for the emergence of supply monopolies. Shaped by
these monopolies, a centralised fossil energy supply was established. Coal, oil, natural gas,
and nuclear power were the primary energy sources of the German energy system at that

time. In the middle of the century, the system consisted mainly of central lignite and hard

coal-fired power plants owned by large energy supply companies. (Richter et all, [2019)

Thus, at the beginning and in the middle of the 20th century, the political focus was
primarily on the nationwide and cost-effective provisioning of electrical energy, which was

implemented in a centralised and fossil-based power generation system. According to

Richter et al.| (2019), greater environmental awareness and the accompanying social pres-

sure in the late 20th century triggered a political and later also technological and economic

change, which they describe as the beginning of the energy and system transition. (Richter]
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Change through Liberalisation

Due to the liberalization of the energy market in the 1990s and the promotion of renewable
energy via the Energy Efficiency and Renewable Energy Act (EEG) in 2000, the condi-
tions have changed in the German energy market (Beier et al.|[2020} Richter et al., [2019).

Consequently, municipal utilities are in free competition with other companies. With the

expansion of energy distribution and other service offerings beyond the boundaries of a
municipal utility’s own supply or grid area, the potential customer base of municipal util-
ities expanded as well. As a result, municipal utilities also face the challenge of increased
competition within their own area. To succeed in this competition, an orientation to-

wards the customers’ needs is necessary. Modern customers are well-informed and eager

to switch providers (Schepers et al.| [2020). Furthermore, they place high demands on digi-

tal solutions, speed, and service quality (Schepers et al.|[2020). Due to their regional roots,

municipal utilities have the possibility to respond to the diverse needs of their customers,
as they can design products adapted to the demands of the local people. Their large task

portfolio also offers them the possibility to plan and realise holistic concepts that combine

several sectors and emphasise synergies. (Beier et al.,[2020)

The Rise of Renewable Energies

As a consequence of the nuclear catastrophe in Fukushima, the political energy transition
picked up in 2010 with the German government’s plan to increase the share of renewable
energies in electricity consumption to 80% by 2050 and the decision in 2011 to phase out
nuclear power by 2022 (Joas, Pahle, Flachsland, & Joas| 2016). These decisions mark the
basis for the Federal Government’s energy policy (BMWK][2016b). With the reform of the
Climate Protection Act by the federal government, the goal of Germany’s total climate
neutrality was brought forward to 2045 (Bundesregierung, [2021). The draft bill for the
EEG 2023 furthermore envisages an expansion of the share of renewable energies to 80%
of gross electricity consumption by the year 2030 (BMWK] 2022c).

Since the introduction of the EEG, renewable energies have experienced a noticeable in-

crease (Richter et al. 2019; [Umweltbundesamt| n.d.). Renewable energy sources differ

from conventional energy sources in terms of performance, volatility, and location
et al. 2019} [Stram)| 2016). The resulting higher forecast uncertainty and distribution of
plants pose particular challenges to grid stability Richter et al| (2019). As a result, the
technical structure of the energy system must adapt to meet new challenges
2019; [Stram|, [2016). Richter et al] (2019) contrasts the two systems - the conventional
and the renewable energy system - as shown in Table According to [Richter et al.|
(2019), the system is currently in a transformation between the two highly contrasting

systems. [Richter et al] (2019) compare the two energy systems based on four dimensions:

environment, technology, economy, and society. The key points of the transformation de-
scribed - towards a renewable energy system - include, among other things, an increasing
decentralisation of the system due to the addition of many small generators, increased
flexibility in consumption, and a need for storage. As a consequence, new business models

such as virtual power plants, direct marketers, smart home platforms, energy communities,
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landlord-to-tenant electricity supply, and prosumerism have emerged (Richter et al.;[2019).

However, the current development towards renewables that are sufficiently developed and
storable will take some time. To ensure the security of supply in the transitional period
after the phase-out of nuclear energy on the way to a climate-neutral energy supply, fossil
gas is needed. In early 2022, Germany’s gas supply depended primarily on gas from Russia.
Putin’s war of aggression on Ukraine was the trigger to reduce this dependence
, leading to a series of measures to reduce import dependence (BMWK|, [2022a)). As

a result, the market is changing and also citizens need to adapt. The Federal Network

Agency (BNetzA) called on citizens to save gas to avoid a national gas shortage in the

winter of 2022 (BNetzA| [2022a). Prices have risen significantly and wholesale prices have

fluctuated greatly. Consequently, high energy prices directly influence customer behavior.
Saving energy is being addressed more and more in the public media and is thus creating
greater energy awareness (deutschlandfunk| [2022; 2022} [tagesschaul, [2022; 2022)).

Players in the Renewable Energy System

Along with the increasingly decentralized structure, players in a renewable energy system

are becoming more and more diverse (Agora Energiewende] 2017} [Richter et all [2019).

In the electricity sector in particular, numerous new players have emerged. Among them
are a particularly large number of private individuals, including i.e. farmers, as well as

citizen energy communities, which operate plants for renewable energy production (Agoraj

[Energiewende| [2017; [BNetzA| [2022b). These communities are composed of a number of

natural persons living in the plant’s vicinity (BNetzAl[2022D).

As the energy transition proceeds, self-supply is becoming increasingly important. This
leads to the disappearance of the traditional producer-consumer division (Agora En-]

ergiewende], [2017), and a new kind of consumer, the prosumer, emerges. The self-generating

consumer (prosumer) is often seen as a strong driver of the transformation - for the expan-

sion of renewable energies as well as for the transformation in society (Agora Energiewende|

2017). The main generation technologies to be considered for self-sufficiency are photo-

voltaics and combined heat and power (based on natural gas) (Agora Energiewende| [2017).

A surplus of energy generated on an individual basis can either be stored - if the system

is designed for this - (Agora Energiewende, [2017) or used for reselling: A surplus can be

sold by the prosumer directly, without an intermediary through a peer-to-peer network
(Rijkers-Defrasne, von Versen, & Malanowski| 2021} [Rohbogner} 2020) .

Grid Requirements

So far only the effects on the players have been highlighted. However, the changes also
impose new requirements on the power grid infrastructure. Especially, the installation of
many small generators is leading to a growing decentralisation of the system. The increase
in wind and photovoltaic energy in particular causes an increase in volatility, which in turn
leads to greater forecast uncertainty and greater fluctuations in production. Additionally,
generation and consumption of electricity produced from renewable sources are often not

balanced and/or spatially distant from each other, which causes bidirectional load flows in



8 2. Background & Related Work

the distribution grid. Consequently, an increase in the capacity of the distribution grids is
necessary, which in turn requires an increased grid expansion. Used in a targeted manner,
decentralised solutions can also counteract further grid expansion, e.g. through storage
solutions. Another challenge arises from the localisation of some energy sources. For
example, the wind energy output in northern and eastern Germany exceeds the regional
demand considerably in some cases. Therefore, an expansion of the transmission grid is

necessary to enable energy transport from northern to southern Germany, where energy

is in demand. (Agora Energiewende, [2017)

Partly, this need for expansion can be reduced by making use of the increasing digitalisation

(Mbller], [2022). Smart energy grids could ensure greater grid stability as well as flexibility
through digital control (Méller, 2022). Nevertheless, the reduced fraction of electricity

generated by controllable power plants complicates achieving a balance between energy

supply and demand (Weckmann, Kuhlmann, & Sauer [2017). Thus, to guarantee a higher

level of system stability, energy demand will be more closely matched to supply through

demand-side load management (Losch & Schneider} [2016). One way of encouraging flexible

consumption behaviour and thereby reducing the rising network load can be realized, e.g.
via dynamic electricity tariffs (Stute & Kiihnbach| [2021).

The presented change in the grid usage reveals the need for intelligent grids (Losch &
Schneider} 2016). Smart grids allow the management of electricity generation, storage,
users, and the grid itself (Losch & Schneider| 2016). Along with the smart grid infras-

tructure, intelligent grid control becomes necessary and requires a change in the tasks of

the distribution grid operators (Canzler et al., [2016). To transform the grids into smart

grids, competencies in information and communication technologies (ICT) are increasingly

necessary (Agora Energiewende[2017).

Electricity Transition - Heat Transition - Transport Transition

The term energy transition is often only referred to as electricity transition. In fact, in

the power sector, the transformation towards renewable generation technology has pro-

gressed at a particularly rapid pace, according to [Canzler et al. (2016). Nevertheless, the

energy transition includes not only a transition in electricity but also a transition in heat-

ing and transport (Beier et al.| 2020} [Canzler et all 2016). In the conventional system

described by Richter et al| (2019)), the electricity, heat, and mobility sectors operate largely

independently of each other. However, in the renewable system, the sectors are coupled

to each other, enabling better optimization of the overall system (Richter et al., [2019).

Hence, the overall system becomes more interconnected and complex due to technologies

like Power-to-Heat, heat pumps, or electromobility (Richter et al.|[2019).

2.2. Understanding the Role and Business Areas of Municipal Util-
ities

For a better understanding of the special position of municipal utilities, a few terms must

first be explained. Section delineates the most important terms from each other and
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Table 2.1.: Characteristics of Conventional and Renewable Energy Systems Adapted from

Richter et al.‘ 42019D

Conventional energy system

Renewable energy system

Little environmental and climate

Environmental movements,

Environment .
awareness pressure from society
No internalisation of external Emission reduction through CO»
effects pricing
Central energy supply through Decentralised energy supply
fossil fuels and nuclear power through renewable energy sources
Technology Feed-in at high voltage levels, Feed-in also at medium and low
unidirectional current flow voltage levels, bidirectional current
flow
Regulated generation follows Volatile weather-dependent
consumption generation
Consumption approximated via Flexibility in consumption, storage
standard load profiles possibilities
Sectors (electricity, heat, transport) Sector coupling through
mostly separated electromobility, power-to-X
Supply monopolies (regional) Diversity of players
Principle "copper plate”: loss-free Mapping of the physical
Economoy and unlimited transport to ensure restrictions of the transport system
competition on the market
Central European market, market New decentralised market
zone Germany, pricing via merit approaches (peer-to-peer, virtual
order power plants)
Energy-only market Capacity-related mechanisms
Rigid levies Flexibilised levies
. Passive end users Consumers as active participants in
Societey

the energy system: DSM,
prosumers, citizen energy

Hardly any opportunities for
participation

Participation and acceptance as a
condition

gives an overview of the most important business areas of municipal utilities. Finally, a

focus is placed on digital offerings in the private customer segment.

Internationally, the German municipal utility model is appreciated as a model of a mu-

nicipal organization oriented towards the common good (Wagner et al.|[2018)). Municipal

utilities have a long tradition in German history (Liitjen, Tietze, & Nuske] [2014), leading

to many different forms and structures. Due to this richness in variations, a general and
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precise definition does not exist and different terms such as “municipal energy supplier” are

mostly used synonymously (Liitjen et al.| 2014, p. 7). A possible definition according to

EnWG §3, para.18, energy supply companies are companies “that supply energy to others,
operate an energy supply grid or have power of disposal over an energy supply grid as the
owner; the operation of a customer plant or a customer plant for operational self-supply
does not make the operator an energy supply company”. According to EnWG §3, para.

14, energy includes “electricity, gas and hydrogen, insofar as they are used for grid-based

energy supply”. The Gabler Business Encyclopaedia (Gabler Wirtschaftslexikon| n.d.) de-

scribes municipal utilities as communal supply companies. According to this, municipal
utilities are “companies, providing such services as water, electricity, district heating, and
gas supply in modern societies, along with the infrastructure for public services. Frequently,
health care facilities such as hospitals are also included in utilities. In principle, utilities
can be privately or publicly owned. In Germany, the vast majority are publicly owned,
mainly by municipalities. [...] The municipal utilities operate as their own business or
company. They often form a transverse association with the municipal transport compa-
nies and bear the designation “Stadtwerke” (municipal utilities)”. The latter definition
clearly shows the wide range of possible forms and the variety of tasks performed by mu-
nicipal utilities. Besides the basic local supply of energy and water to citizens, municipal
utilities thus also perform many other tasks in the field of public services touching various
areas of public life (Beier et al., 2020} Fidan et al., 2022} [Jenner & Schmitz-Grethlein,
. For many municipalities, municipal utilities are the general service provider for the
successful implementation of innovative or previously loss-making projects
2022; Méller, 2022). This makes them a vital part of the local communities

2022). Thus, municipal utilities are expected to increasingly evolve from pure suppliers

to central infrastructure service providers for municipalities, according to EY and BDEW
(Fidan, Timm, Beermann, & Nording] [2021)).

A municipal utility is often active in at least two divisions and performs various activities.
These activities include electricity, gas, district heating, water, waste water, waste disposal
if necessary and public transport (Beier et al., [2020; [Kowallik, [2022)). According to
the majority of municipal utilities operate in both the energy and distribu-

tion networks simultaneously. In the course of the energy transition, the main business

areas of municipal utilities are changing: Potential new business areas involve electromo-
bility, neighborhood supply, broadband expansion and the expansion of energy services, to
name just a few of them (Kowallik| [2022; Nitsche] [2019). Through the implementation of

the smart meter roll-out mandated by law, more intelligent communication systems are in-

stalled, accelerating the pace of digitalisation and again offering new business opportunities

for municipal utilities (Fidan et al., 2021)). Overall, with the rapid development of digital

technology comes the opportunity to take advantage of increasingly personalized products,
a better competitiveness, gain in efficiency in existing processes, customer-self-service of-

fers, completely new sales approaches in online marketing, and attractive customer contact
points (Schilling},[2019). Summing up, digitization enables municipal utilities for a gradual

transition to a more customer-centric, digital world (Schilling} [2019)).

10
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Since the liberalization of markets, the customer occupies an increasingly important role for
municipal utilities (Fett & Kiiller| [2017). [Fett and Kiiller| (2017) describe the importance of

a positive customer experience and how essential customer focus is for the competitiveness

of municipal utilities. Services and complementary products related to energy are becoming
increasingly important compared to the classic commodity business. They adduce the
importance of providing consumers with fully integrated, hybrid solutions that meet all
their needs in terms of energy and beyond. There is an increasing demand for services and
change among customers. However, a detailed investigation of offers and services desired
by the customers is not given. When it comes to customers’ perception of already existing
touch-points, municipal utilities especially mention meter reading for private customers at

the end of the year, setting up grid connections, repairing grid disturbances or the public
transport operated by the municipal utility as points of contact (Mdoller, 2022).

Schepers et al] (2020) emphasize the strategic importance of energy services in order to

remain competitive. They examine how the development of energy services can be shaped
on a strategic, procedural, organizational, and cultural level. examined
how the energy transition and digitization impact municipal utilities and their business
areas. Likewise, she shows the increasing importance of services for municipal utilities.
Moreover, she points out the municipal utilities’ commitment to actively involve citizens
in the transformation of the energy system. However, the question of implementation
remains open. Municipal utilities have the advantage of being able to offer their customers
local offers that are as tailored as possible (Gumbert & Fuchs| [2016)). [Gumbert and Fuchs|
conducted a survey of customers of Stadtwerke Miinster in 2016 regarding their

willingness to participate in the context of the energy transition in Germany. Their results

show an example of the diversity of the application areas of digital tools - indicating that
participation offers are particularly popular in the form of internet portals - far more
than forms of physical encounters such as neighborhood meetings, workshops or the like.

Innovative digital services represent e.g. one application area for digital solutions opened

up by ICT, so called smart services (Paukstadt et al.| [2020). These are described among

other things in more detail in the following subsection.

Digitalisation for Municipal Utilities in the Private Customer Segment

In this section an overview of digital offers from the municipal utility’s point of view will
be presented. In the latter course of this work these various application areas will be ex-
amined from the customer’s perspective. The digitization in the energy sector is one of the

top three topics that municipal utilities have focused on in 2021 as it offers new opportu-

nities (Fidan et al.}[2021)). The advancing digitization is associated with the opportunity
for new business models, personalized products and a better competitiveness (Schilling
2019). In (Schilling, [2019) the author presents the changes in customer expectations. He

states that an extensive range of online services is a fundamental criterion for most clients
when choosing their energy provider, aside from price and tariff information. Important
administrative work, like concluding contracts, changing contracts, information about the
contract, online billing or transmission of meter readings should be designed easily, con-

veniently and accessible all around the clock. But even though digital tools appear to

11
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be fundamental, according to (2022) several experts agree that municipal utilities
only receive little feedback on the digital solutions they already offer. This observation
emphasises the need for structured examinations of customer insights in order to design

appropriate solutions adapted to customer needs.

In digitalisation from the customer’s point of view is investigated. The main
focus is on what digital competence customers trust their energy suppliers to have and how
they perceive the handling of sensitive data. The results of the study conducted in 2017
show that terms such as “data exchange” or “real time” generate suspicion. Data sharing
is only accepted if there is a comprehensible benefit. The energy transition is perceived as
very complex, which is why customers want to delegate the issue to the energy suppliers
and the state. However, the more technology- and digital-savvy the respondents are, the
greater their willingness to deal with the energy transition and their own opportunities for
participation. In addition to the general expectation of digital products and services, an
updated study should also focus on the specific selection of digital products and services

that are needed or desired by customers.

To investigate how digitalisation shapes municipal utilities and their (future) areas of activ-
ity conducted expert interviews with 15 German municipal utilities. Among
the digital products and services that came up for discussion and which are also linked
to residential customers, are e.g. the visualisation of the monthly energy consumption,
but likewise the visualisation of generation when it comes to prosumers. Additionally, the
emerging business area of mobility is a field of growing interest that encompasses electro-
mobility solutions, like applications that manage the charging process for electric cars and
display information on charging infrastructures, sharing services for cars and e-scooters
and the public transport. The smart home segment meets with varying levels of interest
among municipal utilities. In this area, active intelligent load management, PV systems
or storage solutions could be integrated, among other things. When it comes to smart
meters, the respondents raised that smart meters do not yet offer any added value to
customers and even encounter disinterest as customers do not want to worry about their
meter readings at all. Other topics that are addressed consider variable power tariffs or

applications that map the entire municipal utility portfolio in a single application.

Fidan et al.| (2016) demonstrates the use of digital communication technologies for cus-

tomer communication and support. New customer apps and online discussion platforms
initially met with a reserved response from municipal utilities and were mainly imple-
mented by first movers. However, online contract and customer management in particular,
but also energy management via a web platform or in mobile form via smartphones or an
app have become increasingly popular, even for late followers. also empha-
sises the importance of digital communication channels. According to him, digitalisation
increases customer expectations of service quality, usability and the content quality of dig-
itally available information. The channels he highlights in the digital space for municipal

utilities include virtual energy consultations, chatbots, websites and social media.

Along with the smart meter roll-out in Europe, smart energy services evolve and dissemi-

nate more and more (Paukstadt et al., 2020) bringing new potentials for municipal utilities

12
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and their customers. Smart services are capable of monitoring, controlling, optimizing, and
autonomous operation (Paukstadt et al., 2020). Kranz, Kolbe, Koo, and Boudreau| (2015|

p.8) define smart energy “as the use of ICTs in energy generation, storage, transmission,

and consumption, aiming at increasing efficiency, encouraging eco-friendly behavior, and

decreasing the emission of GHG [Greenhouse Gas]” (p.8). Based on a literature research

[Paukstadt et al.| (2020) grouped the identified smart business models to specific archetypes
summarized in Table

Table 2.2.: Smart Business Models Adapted from [Paukstadt et al.‘ QQOZOD

Archetype Description

Energy Efficiency with  Those business models often consist of smart homes and
Smart Home and meters, which include energy efficiency and saving services.
Smart Meters They aim to reduce energy consumption.

Flexibility Flexibility services do not intend to reduce consumption,

rather they shift the energy load, thus they belong to the
category of the demand side management.

Energy Trading Those business models enable customers to sell energy either
through a broker or on their own.

Decentralized Energy Business models around decentralized energy resources can

Resources include different depth, such as installation, predictive
maintenance and more. Photovoltaic-systems and battery
storages fall into this category, e.g..

Energy Communities There are many types of energy communities. They are
groups of (mostly) prosumers, who share energy resources,
like microgeneration units and storage.

EV Storage and Those business models focus on electromobility including
Charging battery stroage and charging infrastrucutre.

2.3. Political and Legal Framework

An essential prerequisite for the implementation of the energy transition is the creation and

adaptation of a legal framework (Beier et al.| 2020). The following subchapter, therefore,

summarizes the most essential laws and regulations that significantly influence the activity
of municipal utilities and their customers in the context of the energy transition to allow
for a deeper understanding of the services, structures and activities of municipal utilities.
As the German energy industry is influenced not only by the German legislation but also
by the European legal framework, both legislation levels need to be considered. Figure
shows an excerpt of the legislative map for the energy supply system. It shows the most
important legal guidelines for the scope of this work, which are explained in more detail

below.
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EUROPEAN LEVEL NATIONAL LEVEL

European Green Deal Energy Concept of the Federal Government

German Energy Act -
Energiewirtschaftsgesetz (EnWG)

SHIDHLVYLS

STRATEGIES

Gesetz zur Digitalisierung der Energiewende

Energy Efficiency (GDEW)

s {3191D) Gesetz zum Neustart

der Digitalisierung der Energiewende (GNDEW)

Buildings Energy Act -
Gebéaudeenergiegesetz (GEG)

Figure 2.1.: Excerpt of the Legislative Map for the Energy Supply System Adapted from
BMWK| (2016b)

2.3.1. European Legal Framework

With the European Green Deal, the European Union (EU) is taking an international
leadership role and acting as a role model for other states and regions n.d.). Presented
for the first time in 2019, the deal intends to transform the EU into a “modern, resource-

efficient and competitive economy, ensuring:
e 1o net emissions of greenhouse gases by 2050

e cconomic growth decoupled from resource use

e 10 person and no place left behind” (European Commission| [2022b).

The European Green Deal affects all EU political fields, such as research, mobility, energy,
biodiversity, agricultural, trade and foreign policy . Consequently, it has a sig-
nificant contribution in shaping the field of activity even for the local municipal utilities.

As part of the European Green Deal, the 2030 climate and energy framework includes

EU-wide targets and policy objectives for the period from 2021 to 2030 (European Com-|
2014). The Regulation on the Governance of the Energy Union sets common rules

for planning, reporting and monitoring to fulfill those targets. Accordingly, integrated na-

tional energy and climate plans have been developed within the EU Member States, the
following Subchapter describes the German legal framework in more detail.

ipean Commission} n.d.))

Energy Efficiency Directive (EED)

With the European Green Deal, the EU is increasing its commitment to climate change.
Energy efficiency needs to be prioritised, to meet the 2030 climate target. The therefore

revised European Energy Efficiency Directive (EED) sets out cross-sectoral regulations on
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energy efficiency that must be implemented in national law (Beier et al.| [2020). Addition-

ally, the EED is seeking to increase transparency for consumers. The directive stipulates
that if remotely readable devices are installed, consumption and billing information must
be provided to the customer or user during the year - at least twice . To
further increase transparency, additional information must be made available, including

information on the fuel mix used, annual greenhouse gas emissions or comparisons with

the previous year’s consumption (VKU][2021).

2.3.2. German Legal Framework

The foundation of the German energy policy are the guidelines for an environmentally
friendly, reliable and affordable energy supply formulated in the energy concept of 2010
as well as the decision in 2011 to phase out nuclear power by 2022. Those guidelines are

accompanied by a number of laws and regulations that shape the German energy market

(BMWK] [2016Db). Due to the large number of guidelines, only a few particularly relevant

regulations will be dealt with in more detail in the following

German Energy Act - Energiewirtschaftsgesetz (EnWG)

The EnWG dates back to 1935, but has been amended several times. Under the act, the
basic guidelines for the law governing grid-based energy supply are set out (Vattenfall
, to ensure the most secure, affordable, consumer-friendly, efficient, environmentally
compatible, and greenhouse gas-neutral grid-based supply of electricity, gas, and hydrogen
to the general public. This supply aims to be increasingly based on renewable energies, in
order to implement EU Law in the field of grid-based energy supply. Fair competition is
ensured by the regulation of electricity and gas networks (Section 1, EnWG) (Bundesmin-|

isterium der Justiz, 2005). Thus, vertically integrated companies are obliged to ensure

transparency and non-discriminatory design and operation of the network. In terms of im-
plementation, this implies the independence of distribution system operators from other
areas of energy supply activity. This separation is called unbundling. However, operators
with less than 100,000 customers are excluded from this regulation (de-minimis) (Section

7, EnWG). As many municipal utilities supply fewer than 100,000 customers in terms of

electricity supply and gas supply they are subject to this exception (Erdmann & Graebig|
2018).

Furthermore, the EnWG compromises further regulations that impact municipal utilities

like meter readings, disclosure obligations or equally tariff design. The latter is especially
interesting in the context of this thesis as it impacts end customers as well. An exemplary
regulation: If technically feasible, energy suppliers need to offer a tariff, which provides
an incentive to save energy or control energy consumption. Such tariffs are, in particular,
load-variable or time-of-day-dependent tariffs. Section 41la, EnWG stipulates, that elec-
tricity suppliers supplying more than 200,000 end consumers on December 31 of a year are
obliged to offer the conclusion of an electricity supply contract with dynamic tariffs for end

consumers who have an intelligent metering system in the following year. This regulation

LA complete overview of the European and German legal framework is given in BMWK| (2016b).
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has been enforced by the the passing of the Law on the reorientation of the digitization
of the energy transition in January 2023 making the offer of dynamic electricity tariffs
mandatory for all electricity suppliers 2023). Municipal utilities in the role of
a distribution grid operator additionally have to offer favorable conditions for electricity
deliveries if end consumers agree to the network-related control of their electric vehicles

or other controllable consumption devices (Section 14a, EnWG).

Gesetz zur Digitalisierung der Energiewende (GDEW) and Gesetz zum Neustart der
Digitalisierung der Energiewende (GNDEW)

The Act on the digitalisation of the Energy Transition (Gesetz zur Digitalisierung der
Energiewende) was passed in 2016 (BMWK| [2016a)) it was followed in 2023 by the Act
on the restart of the Digitalisation of the Energy Transition (Gesetz zum Neustart der

Digitalisierung der Energiewende - GNDEW) (BMWK] 2023|). The core of the GDEW is
the Metering Point Operation Act (Messstellenbetriebsgesetz -MsbG). This law regulates

how and when the previous analogue electricity meters are to be replaced by smart metering
systems or modern metering devices. By means of a gradual installation obligation, it
requires all electricity consumers to have a digital electricity meter by 2032. The MsbG
differentiates between digital metering systems and intelligent metering systems (smart

meter). Smart meters stand out from digital meters due to an additional communication

connection via a smart meter gateway (BMWK] 2016a)). The roll-out is essential as it

implements the digitalisation at the network end points and thereby sets the foundation

for intelligent energy networks (smart grids) (SmartGridsBW, [n.d.). For end customers,

smart meters open up the possibility for new tariff designs, e.g. dynamic tariffs (see 2.3.2).
In order to accelerate the slowly progressing smart meter roll-out, the GNDEW was passed
at the beginning of 2023. This is intended to bring forward the roll-out deadlines from the
year 2032 to the year 2030. Additionally, the offer of dynamic electricity tariffs from 2025

became mandatory for all suppliers (BMWK]| [2023).

Buildings Energy Act - Gebdudeenergiegesetz (GEG)

The Gebédudeenergiegesetz came into force on the 1st of November 2020. It combines
the former acts Energieeinsparverordnung (EnEV), Erneuerbare-Energien-Wérmegesetz
(EEWirmeG) und Energieeinsparungsgesetz (EnEG). The GEG contains requirements
affecting end customers concerning the energy quality of buildings, the preparation and use
of energy performance certificates and the use of renewable energies in buildings
2022)). Renewable energies can be used by means of photovoltaic and solar installations,

combined heat and power plants, as well as the use of district heating. According to

Liebscher] (2021) at least 15 percent of the heating and cooling demand must be covered

by renewable energies. In addition, the GEG stipulates that purchasers of single-family or
two-family houses, as well as those undergoing comprehensive renovation, must receive free
energy consulting. Here, too, there are links to the fields of activity of municipal utilities.
(Liebscher 2021))
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Mandatory Installation of Photovoltaic Systems

A regulation that directly affects the end customer is a decision at the federal state level.
The mandatory installation of photovoltaic systems has been decided for new buildings,
roof renovations and /or parking areas in seven federal states in Germany, including Baden-
Wiirttemberg, North Rhine-Westphalia and Schleswig-Holstein since the beginning of the
year 2022. At the time of this thesis, this regulation does not yet apply at the national level.
However, the current federal government stated in its coalition agreement: “All suitable

roof surfaces are to be used for solar energy in the future. This is to become mandatory

for new commercial buildings, and the norm for new private buildings.” , 2022))

The changes by this regulation create new opportunities for municipal utilities. One possi-
ble example is the swi-Energiedach - Photovoltaik im Pachtmodell programme in Tiibingen.
The programme is aimed at building owners, hesitating to commit to the full investment
and effort of installing a PV system. Instead, municipal utilities take care of the financ-
ing, installation and maintenance of the system, in return of a small system lease. The
electricity generated by the system can be used by the owners free of charge, while surplus
electricity is fed into the grid and remunerated. (Palacios, Bauknecht, & Ritter] [2020))

17



3. Methods

In the context of this thesis, a qualitative study was conducted to examine the orientation
of municipal utilities in the energy transition. The focus is on the customer perspective
and in particular the customer expectations regarding digital products and services. The
method and structure of the study consist of a series of focus group discussions with end-
users and are supplemented by two interviews with municipal utilities. First, the choice
of method and the study procedure are described in detail. Lastly, the evaluation method

is presented.

3.1. Method Selection

In research, qualitative and quantitative methods are differentiated (Krueger) [1994). As

this thesis aims to explore and extend the understanding of customer expectations, qual-

itative approaches need to be utilized. According to [Mayring| (2015), “the aim of the

qualitative approach is not only to be able to analyse objects, contexts and processes, but
also to be able to empathise with them” or “relive” them. Thus, these methods primarily
allow to understand the facts, rather than give a pure explanation based on a quantitative
investigation. A core aspect of qualitative analysis is seeking to understand the entire

complexity of its objects (Mayring) [2015). Both individual interviews and focus groups,
belong to the qualitative methods. Both are considered for conducting the study as they

can be used for similar objects of investigation (Schulz, Mack, & Renn| 2012)).

“For the guided interview, a series of questions is prepared which should cover the themat-
ically relevant spectrum of the interview and its subject. For this purpose, a guideline is
prepared, which the interviewer follows. (...) The aim is to obtain the interviewee’s indi-
vidual view of the topic, for which purpose a dialogue between interviewer and interviewee
1s to be initiated with the questions. ” According to p. 6) a focus
group “is a carefully planned discussion designed to obtain perceptions on a defined area of
interest in a permissive, nonthreatening environment. The discussion is comfortable and
often enjoyable for participants as they share their ideas and perceptions” A significant
difference between the two approaches: In focus groups “group members influence each

other by responding to ideas and comments in the discussion.”

According to (1997)), individual interviews do provide a deeper insight into the at-
titudes and experiences of the interviewees. However, this is mainly attributed to the time

factor as individuals have a significantly higher share of speech in individual interviews. In
addition, with individual interviews, the researcher has a greater degree of control on the
course of the conversation. The data obtained in the process is easier to analyse because

the group interaction does not need to be interpreted. Furthermore, the difficult process
of group composition can be bypassed (Krueger| [1994)).

Nevertheless, for our study focus groups show some essential advantages compared to
individual interviews that are decisive for the choice of research method. First of all, as a

result of spontaneous expressions in a group, new ideas can be stimulated within groups
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that would have passed unnoticed in individual conversations (Krueger, 1994; [Schulz et|
2012). Moreover, participants can draw each other’s attention to previously neglected

topics and produce more detailed expressions (Lamnek] 2010). This enables a broader

overview of the topic compared to individual interviews, individual participants can switch

between active and passive participation (Schulz et al.,[2012). Compared to the individual
interview, interviewer or moderator effects can be minimised due to the group size
. This aspect is especially relevant for less experienced moderators as the
quality of the study depends largely on the skills of the moderator (Schulz et al., [2012).

His or her task is to involve all participants equally, to keep troublemakers under control

and to encourage reticent people to participate actively (Schulz et al.;[2012)). Although the

moderator already has some experience, she is not a professional, so moderator effects can
not completely be ruled out. Furthermore, in front of a group it seems more difficult for

individuals to credibly and persistently defend socially desirable opinions they are adapting

(Schulz et al.|[2012). Lastly, the time aspect should not be neglected, as final theses have

limited resources and, in particular, a limited time frame. Summarizing, focus groups
produce believable results at a reasonable cost and time (Krueger] [1994) and were thus

chosen for this research project.

3.2. Data Collection

The study design applied in this thesis is oriented on the approach presented by
in his work Focus Groups - A Practical Guide for Applied Research (1994).

3.2.1. The Preparation and the Preparatory Interview

For an adequate study design that brings the greatest possible benefit for the municipal
utilities, it is essential to enter into an exchange with them as early as possible in the
planning process. In this way, the aspects that are important to them can be taken into
account directly in the study design. Answering questions such as “Who is interested in
the study results?” or “What might those individuals do with the study results?” should be
answered , pp. 46). With this study, we intend to provide added value for
the offer and design of digital products and services of municipal utilities. As municipal
utilities in contrast to other energy suppliers have the unique opportunity to offer solutions
adapted to the local needs, we thereby focus on two municipal utilities in the region. In

the following they are referred to as municipal utility A and municipal utility B.

Before conducting the focus groups an interview with the corporate development depart-
ment of municipal utility A is conducted. From the results, necessary information for
the study design and the target group can be drawn. Prior to the interview relevant
information about potential digital services and products of municipal utilities that are
summarized in section is collected and used for the interview. Those are compared to
the publicly available information about the digital offer of the municipal utility. Via the
interview missing information about the municipal utility’s digital offer can be gathered.
Moreover, the municipal utility’s perception of their customers, their mutual touch-points

and their customers’ role for the company alignment is investigated. Last, the municipal
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utility’s key interests of this study are asked for. Potential use cases and target group
characteristics of the municipal utility are also discussed. The interview is conducted in
German, but an English version of the detailed questionnaire is appended in Annex
The results were incorporated into the structure and design of the focus groups in order to

conduct the study in such a way that the results are most useful for the municipal utility.

3.2.2. Structure of the Focus Groups

Focus groups can be performed either using a topic guide or a detailed questioning route

(Krueger|[1994). The topic guide consists of a simple list of topics which are to be addressed
in the course of the discussion whereas the questioning route is composed of a sequence

of complete pre-formulated sentences . Both approaches have advantages
and disadvantages: On the one hand, the topic guide seems more spontaneous and natural
to the participants. On the other hand, a detailed questioning route though requires more
effort in the preparation process, but is therefore more appropriate for non-professional

moderators (Krueger, [1994). As the moderator in this thesis is not a professional, the
detailed questioning route is used, as it offers a more rigid structure to follow.

Following (1994) the questionnaire consists of five parts. The focus group is
chaired by the moderator, assisted by an assistant moderator taking minutes. After com-

pleting the consent form and a short demographic questionnaire (see Annex @, the focus
group starts with some opening questions to start the conversation and get the partici-
pants to introduce themselves. In this round-robin questions, we asked the participants

about their current situation regarding their energy supplier.

The introductory questions then start the discussion on the intended topic of the focus
group. To do so, they explore the participants’ perceptions of the remit of municipal
utilities and their own points of contact with municipal utilities. In order to involve the
target group of the focus group discussion as much as possible in the development process,
both the content and the first draft of the questionnaire were discussed with potential
participants before the first focus group. In this preliminary discussion, it could be found,
that the broad spectrum of tasks of municipal utilities was not commonly known to all
participants - a circumstance that was also confirmed by our first focus group. After a
first uninfluenced assessment of the participants, the introductory part is complemented
by an overview of potential business areas and potential digital products and services of
municipal utilities, to provide a basis for further discussion (see Annex |[C). The list of
digital products and services is based on the results from literature described in Chapter

and the results of the preparatory interview with the municipal utility.

The introductory questions are followed by a tramsitional part which leads to the core

topic. Here, we explore personal experiences and the emotional level in more detail.

The key questions deal with the digital products and services a municipal utility should
offer and what to consider when designing them. To this end, the list of the most im-
portant digital products serves as a basis for discussion. However, the discussion should

not be limited to these aspects summarised from the literature. During the interview, the
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list is thus compiled and supplemented by additional suggestions from the focus group.
Furthermore, in order to take also the results from previous focus group discussions into
account, the list is extended in the course of the interviews by the results of the previous

focus group interviews.

A summary of the respective results forms the conclusion of the discussion round. We
first ask the participants themselves to summarise their main takeaways. Afterwards, the
assistant moderator summarizes the main results again and gives the participants the op-
portunity to make additions or changes. Finally, we collect feedback on the implementation
and suggestions for improvement for the next run. Again the interviews are conducted in
German, but an English version of the questionnaire can be found in Annex Bl The focus

groups were designed for a two-hour time frame.

3.2.2.1. Sample and Recruitment

In contrast to a quantitative survey, a focus group-based study only requires relatively few
different groups and individuals. Focus groups are conducted until theoretical saturation
is reached 1994). This means further focus group interviews yield only a few new
pieces of information. The first two focus groups typically reveal a significant amount of
new information, whereas, for the third focus group, a large part of the content has already
been addressed. Therefore, ’s suggested rule of thumb is to reevaluate after
three focus groups. Considering the time frame, we therefore initially set a target of 3

focus groups. However, recruitment difficulties forced us to combine two dates.

Referring to the focus group composition (1994) suggests an ideal size for focus
groups between 6 to 9 participants. Regarding the participants of each group, the group

should be as homogeneous as possible with the necessary level of variation among par-
ticipants to create room for discussion. To maintain this level of variation and not to
influence the group dynamics through familiarity among the participants, care was taken

when selecting the participants to ensure that they were not familiar with each other.

Concerning the composition of the focus groups, the preparatory interview reveals that a
special characteristic of the current customer base of the municipal utility was the mature
age structure. In addition, the municipal utility is also particularly interested in the
younger generation, as “there is still a bit of work to be done in this direction” (MUA,

para. 145). Based on these findings, we decide on the following breakdown:

e one focus group consisting of a younger group (20-30 years) of current and potential

clients and
e two focus groups of an older target group (30-80 years) splitted in
— a group consisting of existing customers and
— a group consisting of current and mainly potential clients.

As some universities are located in the catchment area of both municipal utilities and
students thus make up a significant proportion of the target group of 20-30-year-olds, stu-
dents, in particular, are asked to participate. We reach them via the Institute’s distribution

lists, notices on campus, publications in social media, and mainly word of mouth.
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For the older target groups of existing customers, recruitment using an already existing
research cooperation with the municipal utility is tried, but we only received little feedback.

Despite numerous efforts, no further participants could be recruited in this way.

Incentivisation plays an important role in focus groups, as participation requires both time
and effort 1994). Since the budget for the thesis is very limited, we are mainly
left with addressing intrinsic motivation. To minimise the participants’ travel to the focus
group and thus the effort of attending a session, we plan the focus groups at two different
locations. However, due to the merging of two focus groups, both groups took place in our

institute rooms.

As recruitment proved difficult, our two focus groups ultimately consist of two groups with
five and six participants respectively. Details about the group composition can be drawn
from Table The first group consists entirely of students, all between 25 and 30 years
old and living in rented flats and partly in shared flats. The second group is more diverse
and includes participants between 25 and 30, as well as those between 30 and 50 or 50 and

80. A total of two participants live in a house, the rest in rented flats.

Table 3.1.: Metadata of the Focus Groups

Reffered to as Age  Employment Housing

11 20-30 Student Rental flat
12 20-30 Student Rental flat
Focus Group 1 13 20-30  Student Rental flat
14 20-30 Student Rental flat
15 20-30 Student Rental flat
16 20-30 Student Rental flat
17 20-30 Employed Rental flat
18 50-80 Pensioner House
Focus Group 2 19 20-30 Student Rental flat
110 20-30 Student House
111 30-50 Employed Rental flat

At the time of conducting the survey, none of the participants owned a photovoltaic system,
an electric car or a wall box. However, one photovoltaic system and one electric car are
each planned for the following months. One participant is a customer of municipal utility
A. Three of the participants are customers of municipal utility B and one is not sure. Two
of the participants are customers of both electricity and gas. In total there were 8 male
and 3 female participants. In the following chapters, all participants are addressed with
the masculine form of address, regardless of gender, in order to preserve anonymity and

emphasize the irrelevance of gender.
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3.2.3. The Follow-Up Interview

The second interview, this time with a representative of municipal utility B, takes place
after the analysis process. Research questions 2 and 3 deal with the municipal utility per-
spective. The first results for answering them were already obtained through the prepara-
tory interview (see Chapter [3.2.1). This second interview now serves to complete the

municipal utility perspective. The procedure is outlined below.

After a few introductory questions regarding the future vision of the municipal utility
and the role of customer expectations, the focus of the interview is on a discourse of the
focus group results. On the one hand, the aim is to compare the results with the previous
experiences of the municipal utility. On the other hand, the position of the municipal utility
vis-a-vis the customers’ expectations and their plans regarding the offer of digital products
and services are to be examined more closely. For this purpose, a short summary of the
central results is first presented to the representative, which is subsequently discussed. An

English version of the detailed questionnaire can be found in Annex

3.3. Data Analysis

According to (1994) the data analysis procedure already needs to be considered
before conducting the focus group interviews. In general the purpose of the study defines

the scientific rigour necessary for the analysis procedure. For this thesis, a transcript-
based analysis is chosen as it treats the data most rigorously and is thus the best basis for

the subsequent content analysis of scientific works 1 1994) |l The choice of data

analysis procedure as well as the focus groups themselves need to be constantly revised
after each interview . In especial, advises to revise the
wording and sequence of the questions. In this way the first focus group interview also
serves as pilot study, also probing the applicability of the developed questionnaire. In the
case of this work, the questions were understood by all participants and a sufficient flow of
the group discussion could be achieved. Therefore, no major changes to the questionnaire
were applied. As only change for the second focus group the task to write down the tasks
of municipal utilities on paper was introduced. This task allows the participants to reflect

on the statements before starting with the discussion.

According to (1994)) during the analysis several factors need to be considered:

e Words: Actual words and their meaning need to be considered. During a focus group

a variety of words might be used which refer to similar matters.
e Context: Responses need to be seen in their context.

e Internal Consistency: Triggered by the interaction with others during the discussion,

participants might change their positions.

Tn less restricted environments, for example in internal surveys of private companies, also less rigorous
methods can be applied.
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e Frequency or Extensiveness of Comments: Frequency - some comments are made
more often than others. Extensiveness - some topics are discussed by more partic-
ipants. However, neither frequency nor extensiveness allow a conclusion about the

importance.

o Intensity of Comments: Sometimes participants talk with a special depth of feelings.

This intensity often cannot be spotted with transcripts alone.

e Specificity of Responses: Specific and personal responses based on experiences are

more valuable than vague and impersonal responses.

e Find the Big Ideas: Big ideas might sometimes be difficult to spot, as they don’t

emerge from isolated comments but rather an accumulation of evidence.

Due to the complexity of the numerous interactions between the participants of each focus
group, data analysis can be involved. Hence different analysis strategies have emerged.
In different analysis strategies, that can be used for group discussions,
are presented. There, content and group dynamic analyses are distinguished. As group
dynamics are not of central importance for the topic of this thesis, a content-based anal-
ysis method is chosen to analyse the data in transcript form. In the course of a group
discussion, an abundance of data is collected, that needs to be reduced to allow for a
detailed interpretation. Therefore, the “reductive content analysis attempts to reduce the

abundance of data material in such a way that information gain results” 2010).

To achieve the necessary reduction, for this work, a qualitative content analysis following
the method of Mayring| (2015) is performed.

The underlying approach of qualitative content analysis is to retain the strengths of quanti-

tative content analysis and, on top of this, to develop procedures of systematic qualitatively

oriented text analysis (Mayring| [2015). Qualitative content analysis should thus not be
regarded as an alternative to quantitative methods. [Mayring| (2015) describes through

eight central aspects how to a qualitative analysis method can still consider the strength

of quantitative methods. Those aspects will be described in the following.

1) Embedding of the material in the communication context
The interpretation of the material in the qualitative content analysis must always
take into account the context of communication to grasp the entire complexity of

the subject to be investigated.

2) The procedure is systematic and rule-governed
Even though the analysis is carried out on the basis of predefined rules, these must
nevertheless be adapted to the concrete object of investigation, since content analysis

is not a standard instrument.

3) At the centre of this analysis is the category system

It guarantees the comprehensibility and intersubjectivity of the analysis for others.

4) The focus of qualitative content analysis is on the concrete reference to the object

Mayring| (2015) distinguishes between the three basic procedures of summarising,
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explicating and structuring. Since the methods of qualitative content analysis can be
used in many ways, the choice depends on the subject of the analysis. Mixed forms
are also conceivable. In the end, the procedure needs to be modified adapting to the

concrete study.

5) Review of the specific instruments using pilot studies
The comparability to other studies is controversial due to the lack of fully standard-
ised instruments. The applied methods thus need to be tested in form of a pilot
study. In this trial run of the procedure, which serves as a pilot study, the specific

category system is to be tested based on the material to be examined.

6) Theory-based analysis
The analysis process is characterised by a large number of determinations and de-
cisions that are to be made in a theory-based manner. This implies the inclusion of

the current state of research in procedural decisions.

7) Inclusion of quantitative analysis steps
Qualitative as well as quantitative methods should be applied in an integrated form.
Quantitative steps should be integrated, where they are beneficial. For example, the
frequency of a category can be an indication of its importance. However, in qualita-
tive research, the quantitative argument must ultimately additionally be qualitatively
justified.

8) Quality criteria
Finally, describes the quality criteria on which the evaluation of the
analysis should be based. Since the choice of qualitative content analysis methods
depends on the subject matter, the assessment of the results under the criteria of

objectivity, reliability, and validity plays a special role.

(2015) presents tree basic procedures of content analysis: summary, explication
and structuring. They are characterised by different objectives. In the context of this the-

sis, the evaluation is oriented towards the latter subform of the structural analysis, which

according to [Mayring] (2015) is probably the most central content-analytical technique.

For this reason, the explanation of the analytical techniques will be limited to this form.

The analysis aims to filter out certain aspects from the material, to lay out a cross-
section through the material under previously defined classification criteria, or to assess
the material based on certain criteria 2015). The process of structuring content
analysis can be described by the process model shown in Figure and presented in the

following.

In the beginning, it is necessary to determine the units of analysis (1). Following (Mayring|
2015)) the following units of analysis are defined for the process:

e The smallest unit is the coding unit. It specifies the smallest component of the
material that may be analysed. Delimitation of this type includes clearly identifiable

semantic elements that represent an unambiguous meaning.
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e The context unit is its counterpart and specifies the largest textual component which
may fall into a category. It is determined by the respective focus group and the

corresponding transcript.

e The largest unit is the evaluation unit. It includes all text components to be evaluated
and determines the order of the texts to be evaluated. This thus includes the entirety

of the focus group interviews.

1. Determination of the units of
analysis

Y

2. Determination of the structuring
dimensions (theory-based)

Y
3. Determination of the
characteristics (theory-based)

\ 4

Compilation of the category system

Y

4. Formulation of definitions, anchor
examples and coding rules for each

category
7. If necessary, revision of
category system and category
definition v

A 5. Material run:

Reference designation

Y
6. Material run:
Editing and extraction of the
findings

Y

8. Preparation of results

Figure 3.1.: Process Model of Content Structuring Content Analysis Adjusted and

Adapted from , p. 98)

Subsequently, the structuring dimensions must be derived from the research question and
theoretically justified (2). Different manifestations of these dimensions should be filtered
out and compiled in a category system (3). To be able to clearly assign a text component
to a category, precise descriptions of the individual categories are required (4). Therefore,
for each individual category its content is defined and summarized in the form of coding
rules. These allow an exact demarcation from the contents of other categories. If necessary,
they are supplemented by concise anchor examples, which contain concrete text passages
that are to be assigned to a category. A first test run (5 - 6), through a section of the

material, serves to check and, if necessary, revise (7) the category system. Steps 3 to 6
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are to be repeated until all text passages have been processed and the sources have been

worked out. The final step is the preparation of the results (8).

3.4. Data Set Preparation and Quality Criteria Confirmation

To ensure internal study quality, all interviews are transcribed verbatim, using automatic
transcription software . The resulting transcript is manually revised afterward to check
for correctness. Since the group discussions took place in German, the transcription is
also done in German. Relevant passages are subsequently translated into English for

elaboration.

For the content analysis following the transcription process another computer software,
MaxQDA °| is employed. The content of the transcript is analyzed based on a previously
prepared category manual, which contains detailed category definitions. The category
manual enables the comprehensibility of the coding process and intersubjectivity. A con-
troversial process in content analysis to ensure transferability is to perform the analysis of
each transcript by several scientists and then compare the results afterward. In this way,
personal interpretations by every single scientist can be minimized, increasing the inter-
coder reliability. However, as in the context of this thesis, the whole analysis is required

to be performed by the author alone this technique could not be employed anyway.

Qualitative methods, and especially group discussions, cannot usually be measured that
easily by the quality criteria of reliability and validity that are commonly used in quantita-
tive research 2010). Krippendorf, therefore, proposes quality criteria adapted to
qualitative research 2010). Using communicative validation following the anal-
ysis, agreement between researchers and interviewees regarding the results of the analysis
is ensured. Additionally, the conclusion part of the interview, verified by the participants
themselves, forms already an initial basis for the analysis process taking place after the
focus groups. Besides communicative validation, expert validity is also a validity criterion
used for qualitative research . The exchange with municipal utility B fol-
lowing the analysis thus not only serves to examine the municipal utility’s perspective but

also as a further validation step.

https://www.tucan.ai/app
3https://www.maxqda.com/de
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4. Results

In this chapter, the results of the study are presented descriptively before they are dis-
cussed in Chapter [5| with a focus on the research questions. Therefore, the main results
presented in this chapter are already attributed to their respective research question. The
focus of this thesis is on the first research question, which deals with the customer perspec-
tive on digital products and services. The focus group results relevant to this perspective
are presented in Section The following two research questions deal with the munic-
ipal utility perspective. They cover where municipal utilities see the potential of digital
products and services for their customers and which products and services they would be
willing to offer to them. The results of the two interviews with municipal utilities that are
relevant for answering these research questions are presented in Section As described
in Section the group dynamics are of minor importance for this topic. For the sake of
completeness, however, it should be mentioned here that opinions rarely changed during
the interview. Rather, the joint exchange of ideas led to further discussion, for example
on the subject of energy saving or data security. These are therefore not highlighted in

the following.

4.1. Customers’ Perspective

The customers’ expectations of digital products and services were investigated with two
focus groups following the procedure in 1994). The analysis was carried out
by a qualitative content analysis following Mayring (see Section [3.3). At the centre of
this analysis is the category system; Table shows a small and simplified excerpt from
this system as an example. The full category system can be found in Annex [F. In total,
the system comprised about 46 individual categories, distributed over up to 4 hierarchical
levels. The application of 47 categories to 2 focus group interviews resulted in a total of
448 codings.

4.1.1. General Image of a Municipal Utility

Before going into more detail on the individual products and services of municipal utili-
ties, essential aspects concerning the municipal utilities and in particular the participants’

touch-points of the participants with municipal utilities need to be covered at this point.

4.1.1.1. Personal Touch-points

The participants’ contact with municipal utilities was largely limited to administrative
processes such as concluding and changing contracts, transmitting meter readings, and
online invoices. Occasionally, the use of the public charging infrastructure was also in-
cluded. However, younger participants in particular did not rule out the possibility that

other touch-points could be added in the course of their lives.
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Table 4.1.: Excerpt from the Category System

Category Subcategory Subsubcategory

Changing Portfolio
General Image of

a Municipal Utility City and Municipal Utilities

Personal Touch-points

Local Presence

Core Competences

EV Storage and Charging

Smart Services Decentralized Energy Ressources

Energy Efficiency with Smart Home

Products, Servi d Task:
roducts, Services and Tasks and Smart Meters

of Municipal Utilities
Other Mobility Services

Information Provision, .
o ) Customer Service
Communication and Consulting

App
‘Web Platform

Administrative Processes

Synergy Effects and
Bundle Products

Variable Electricity Tariffs

Design of Digital Products

and Services

4.1.1.2. Locality of the Municipal Utilities

One topic that only came up in the first focus group was the special position of municipal
utilities in comparison with other energy suppliers. Proximity to citizens and customers
and regionality was a central factor that distinguished municipal utilities from other energy
suppliers. Personal contact was important, e.g. via telephone or a customer centre as a

place for face-to-face consulting.

“It would be important to me to have a feeling of being close to the citizens or something. I
mean, it’s the [...] municipal utility company. And yes, I always think to myself that there
aren’t that many customers and so on, so it has to be done in such a way that in doubt I

call someone or that it’s just somehow personal in a way.” (I5, para. 236)

Several suggestions have been made to even increase the local presence, such as city ad-
vertising, communication via social media channels, or an open day where people can take
a look at a transformer station or promote contact and exchange through tangible events.
Furthermore, YouTube videos could be used to communicate the company’s vision, thus
creating transparency, promoting the image of a modern company, and possibly even trig-

gering a kind of pride among the population. Pop-up stands, on the other hand, were not
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considered helpful, unless they would be linked to local events.

An important factor for the special level of trust put on municpal utilities was their re-
gionality. In order to maintain this trust, it could be found, that the municipal utility’s
communication with its customers is essential. As social media has been becoming increas-
ingly important in the provision of information, these channels could be used in a variety
of ways from energy saving tips, to providing information about current cooperations, to

the aforementioned suggestions for raising local presence.

During the focus group discussion in several occasions the demarcation between city and
municipal utilites was confused by some of the participants. Consequently, it was difficult
to separate the responsibilities of the city and the municipal utilities. In some cases, the
municipal utilities were seen more as an extension of the city. In the first focus group, this
discussion only came up towards the end. For the second focus group, the separation was
much sharper, as one of the participants pointed out during the discussion: “It’s not the
municipal utility. You have to differentiate a bit” (I11, para. 636). This should be kept in

mind when considering the following results.

4.1.2. Products, Services and Tasks of Municipal Utilities

In the following, the expectations of products, services, and tasks of municipal utilities will
be described in more detail. The first subsection gives an overview of those services that
have been highlighted several times as core tasks of municipal utilities. Further products,
services, and tasks of municipal utilities were subdivided based on the categories described
in Table The subdivision of the smart services is done according to Paukstadt et al.|

(2020).

4.1.2.1. Core Tasks of Municipal Utilities

Before all products and services are discussed in the following sections, an overview of the
tasks that the focus group participants considered to be among the core tasks of municipal
utilities is given here. These are summarised in Table

Table 4.2.: Core Tasks of Municipal Utilities Identified in the Focus Group Discussions

Energy supply (electricity and heat)

Network operations
Core Tasks

Secure and reliable power supply

Transparent customer commmunication

. . Energy production
Increasingly important

New business models such as public charging infrastructure

First of all, it should be noted that the participants primarily regarded energy supply
(primarily electricity, but also heat) and network operation as core tasks of municipal
utilities. For the participants, it was important to have a secure and reliable power supply
and access to information quickly in case of malfunctions. Furthermore, transparency in

terms of prices and the electricity mix was highly valued.
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Besides the core tasks of municipal utilities, there have been tasks that are becoming
increasingly important and increasingly counted among the core tasks. Among those
energy production, especially investment in green energy, was increasingly seen as a duty
of municipal utilities. Furthermore, new business areas have been also increasingly finding
their way into the municipal utility portfolio. Notably, the public charging infrastructure
is becoming more and more important. But new business models such as broadband
expansion, photovoltaics, and wall boxes were discussed as well. In general, it could
be stated, that digital products should above all support security of supply and reduce

bureaucracy.

4.1.2.2. Smart Services

Before going into detail about the digital products and services offered by municipal utili-
ties, some general impressions of the participants in relation to the increasing digitalisation

should be given.

In general, the slow progress of digitalisation in Germany compared to other countries
was mentioned by the participants. 15 describes this by: “It is little [...] digital exchange,
but it works” (15, para. 196). The advantages of digitalisation, including reduced manual
effort and faster processing, were, however, appreciated. I1 speaks of the “added value
[..] in everyday life” (I1, para. 62). Nevertheless, the first focus group in particular
equally showed scepticism towards digitalisation. A strongly discussed topic was the issue
of data security, notably, in relation to the data collection associated with real-time power
consumption displays. 12, for example, states: “And I would have a more fundamental
problem with that, that it would mean that I would simply make my entire history of my
energy consumption available to the municipal utilities, the data would then be collected
by the municipal utilities if I did that via the municipal utility’s app” (12, para. 72). As
a consequence, local technical solutions have been proposed as a solution. While data
security was a strongly discussed topic in the first focus group, 111, as part of the second
focus group, raises a much more fundamental question: “How much more digitalisation do
you actually need as a customer? I mean, as long as you still have this rigid uniform tariff,
it doesn’t really matter” (I11, para. 198). Even if digital offers were not yet used much in
the current everyday life of the participants at the time when the focus group discussion
took place, there were also digital offers that were nevertheless highly appreciated, as can

be seen in the following.

EV Storage and Charging

From the customer’s point of view, the area of electromobility has been increasingly an-
chored in the portfolio of municipal utilities. In particular, the area of public charging
infrastructure was more and more seen as a core competence. “There has to be done
more” (111, para. 440). Municipal utilities were seen as having a responsibility to promote
electromobility, especially if this is not done by private providers in the municipality. In
particular, when it comes to developing an overall planning concept that takes into account

the effects on the population, municipal utilities were considered responsible. Keywords
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that came up in this context are: charging for single-family homes, kerbside charging

stations, charging at work, and planning and construction of parking spaces.

The area of private charging infrastructure, on the other hand, was not seen among the
main duties of the municipal utilities but was nevertheless welcomed as a beneficial add-
on. However, the difficulty of establishing such a new business model was also recognized
and discussed. One of the two municipal utilities already offered consulting, purchase, and
installation services for wall boxes, which was well received by the focus group participants.
Still, there were also participants that categorically ruled out the municipal utilities as soon
as it was a matter of personal property, as would be the case with wall boxes or photovoltaic

systems, for example.

Participation Offerings

As the generation of renewable energies is an important topic in today’s everyday life
and politics, participants of both focus groups attributed high priority to this topic. In
Chapter potentials for involving municipal utility customers via participation offers are
presented. These can take the form of energy cooperatives. Concerning these, participant
I11 stated:

“I find that quite exciting. I find that very interesting. The municipal utilities could really
do more. For example, they could say that they have open space X and [build] solar energy
on it. I then participate with shares in the cooperative and get the electricity in return. [...]
Or biogas plants, that is a broad field. [...] That’s really something you can get involved
in. You get something out of it. You are part of the energy transition. [...] I think that’s
great” (I11, para. 570-574).

Here, municipal utilities were seen as being primarily responsible for initiating the initia-

tive.

Decentralized Energy Resources

Another way to become active in renewable energy generation is based on decentralized
energy resources. In this area photovoltaics was the main topic. Similar to the charging
infrastructure, photovoltaics has already been anchored partly in the municipal utility

portfolio.

In general, photovoltaics and the expansion of this technique was not identified as one of
the core tasks of municipal utilities in the focus groups, but could be seen as such in the
future. However, as a limiting factor the area of personal property was mentioned once
again, which is why the involvement of municipal utilities was viewed critically by some
of the participants. Nevertheless, the participants expressed their desire for the municipal
utilities to provide advice in the search for technical solutions and assistance, mainly in
the form of criteria for the form of the technical solution. In addition, information for
self-installations in the form of balcony solar systems should be made available by the

municipal utility.
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Energy Efficiency with Smart Home and Smart Meters

The last of the smart services to be discussed here are services that increase energy effi-
ciency by using smart homes and smart meters. Along with the introduction of a smart
meter, a real-time consumption display was mainly rated as interesting by the partici-
pants. However, the interplay between energy management and smart home systems and
particularly the role of municipal utilities in this context was discussed controversially. 14
pointed out the following on energy management in the municipal utility portfolio and

thus summarised the main points of the discussion:

“Here I see [the] municipal utilities [...] because I would trust them more than a provider
where I have no regional connection or something, but of course, there is also the question
of whether they have the competence to make it so secure that it works then. That’s the
field of tension I see there” (14, para. 197).

Overall, energy management, for example in the form of providing a gateway to the smart
home system, was seen as the responsibility of the municipal utilities. The smart home
components themselves, however, were seen as outside the competence of municipal utilities
due to their complicated structure. Of greatest importance in this context, the participants
mentioned the open and manufacturer-independent design of the various interfaces. The
overall importance of this topic is stressed by the fact, that these statements were repeated

several times with regard to different products.

The role of municipal utilities as providers of advice in energy-related topics was generally
agreed on but the degree and complexity of advice were discussed controversially. On
the one hand, the wish was expressed that municipal utilities should offer consultation
and show the possibilities that exist in the area of energy efficiency with smart homes,
independent of manufacturers. On the other hand, another participant argued that due
to the complexity, the large number of different systems, and high degree of individuality,
this could not be regarded as a duty of the municipal utilities. This is why, especially with
regard to energy management and smart home systems, the legislator was attributed a

special responsibility to ensure a standardisation to reduce the current complexity.

4.1.3. Energy Saving

In general, the attitude towards energy-saving tips from the municipal utilities was rather
mixed. Even though the participants were partly critical of the intervention in their
personal homes, they still wished for advice from municipal utilities to save energy. One of
the participants suggested interactive tips in the form of challenges or bonus systems. Both
of these forms, however, were also seen as problematic, due to data protection reasons.
Therefore it was suggested to offer challenges on a voluntary basis and only if the anonymity
of each participant could be ensured by large numbers of participants. One idea that met
with approval by large parts of both groups was support from the municipal utilities in
identifying the top three electricity consumers. However, there was also displeasure, as
this would require an invasion of privacy. Thus, data could be analysed on request to
identify the top three consumers. A rather controversial attitude towards energy-saving

tips was expressed by a participant in the second focus group:
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“The question is, at the latest with the Ukraine war, the topic of saving energy is the topic
par excellence. [...] Anyone who is not interested in this at the present time -they have to

learn through pain. Learning through high electricity prices” (I11, para. 642).

4.1.3.1. Other Mobility Services

As described in Chapter municipal utilities often take care of a variety of tasks of
public services, among those mobility services such as public transport. Subsection
already summarized the participants’ attitudes towards electromobility services. Other
mobility services such as public transport or sharing services for cars or e-scooters were
seen as tasks for private providers or independent transport companies. In the region under
consideration in this study, these services were mostly provided by private providers. In
the municipal utility portfolio, they were seen rather as an add-on, but not as a core task.
Especially in this context, the confusion about the distinction between city and municipal

utilities was apparent.

4.1.3.2. Customer Service

As a mean of personal contact, good customer service and quick assistance were essential
for most participants and a fundamental part of the municipal utility. In general, telephone
support was chosen as the favoured communication medium for quick and targeted sup-
port. As another mean of communication e-mail was identified to be of great importance.

However, the response times were claimed to be very long on numerous occasions.

Due to the increasing importance of digitalisation in customer service (Schilling, [2019)
also additional digital forms of customer service, like voice or chatbots, were brought up.

Yet, among the participants, these forms were not appreciated. Chatbots would often
serve more as a navigation tool to better navigate on an existing website, however the
independent direct search via the website was often more efficient. The participants agreed
that chatbots, especially in their current development stage, often would not contribute

to find solutions more efficiently:

“I can only speak for myself, but in the cases where I have a problem, I actually know from
the start that I can only hope that someone is sitting there with whom I can talk again,
because the problems are usually not solved by such prefabricated [answers]. I don’t usually
have any points of contact, that is, I have a problem, something doesn’t work, something
doesn’t work as it should, and I start looking for support, for some kind of contact, and
then often end up in a chat like this. But generally it doesn’t help and you have to be
redirected again” (110, para. 378).

In the future, however, this technology could still show potential:

“Yes, I think it always lives and dies with the quality of the chatbot, and what is currently
available, I think, it is simply not at a level where it helps me. But yes, there have been
massive improvements, also in recent times, and one can imagine that perhaps in a few
years it will also come within the financial reach of the municipal utilities, which is good
enough in terms of functionality that it actually brings something and then perhaps. But

as it currently looks, I would not want to invest many resources in it” (12, para. 149).
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4.1.3.3. App and Web platform

In general, the participants expressed the wish to be provided with at least an app or
web platform by the municipal utility. Especially the web platform was seen as “of course
part of the basic equipment” (12, para. 282). In direct comparison, the importance “that
the platform works well” (14, para. 68) was rated higher than the existence of an app.
Additionally, as part of a good web platform, a transparent structure of the career page
was stressed. Both focus groups agreed that the advantages of an app or a web platform
depended on the frequency of use. Consequently, a web platform was preferred for infre-
quent use cases, for example, meter readings, as it would be accessible by a wide spectrum
of different devices. An app was regarded to be only useful for a smaller range of functions
and frequent use, like retrieving smart meter readings or the power consumption of a wall
box. In addition, various functions could be integrated into an app, such as bicycle-sharing
services. For infrequent use, however, the mobile version of the website for mobile phones
would be a good alternative. Both, a web platform and an app were seen as instruments

to digitalise administrative processes.

4.1.3.4. Administrative Processes

Using an app or web platform, there are a number of administrative processes, that could
be designed to be digital. Often digital products and services were likely to be expected to
reduce bureaucracy. Meter readings were generally felt to be a nuisance and participants
looked forward to their elimination through the installation of smart meters. A digital
design for the meter reading transmission was important, favoured via a web platform.
Invoicing should also be done online. Thereby, it was important to have everything in
a single place. For the design, there were both advocates of an app and of transmission
by e-mail. Processes such as concluding a contract, changing a contract, or reporting
faults should in any case be possible online via a platform. Even though digital products
were appreciated to reduce manual effort, the respective focus groups sometimes came to
different conclusions regarding the design of such administrative processes. For example,
the grid connection process was agreed on to be digitalized by the first focus group. The
second focus group, however, did not see a need for this process to be digitalized as it
was a one-off process. The last administrative process addressed was the submission of
EEG applications. Here, too, both focus groups came to different conclusions. While the
first group definitely wanted the possibility to submit applications digitally, the second
group saw less of a need for this. Since the process “needs to be explained” (I11, para.
220), it required additional advice. Moreover, this task would usually be taken over by
the respective installer anyway. An online solution would therefore possibly facilitate the

process for the installer.

4.1.3.5. Synergy Effects and Bundle Products

Bundle solutions and a diverse task portfolio were perceived very differently in the individ-
ual focus groups. Especially in the first focus group, the advantages of all-in-one solutions

were discussed.
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For example, referring to photovoltaic solutions, 13 pointed out: “I find it practical that
I might not need another provider. Rather, it could be handled by a single entity. But in
itself it is perhaps not the core task. It would be practical if they had it.” (para. 139)

However, the trade-off between the advantage of all-in-one solutions and the limited re-
sources of municipal utilities was also discussed. The municipal utilities were seen to
potentially act as portal operators and coordinators between cooperating experts from
other fields, that could be involved for tasks outside the field of expertise of the municipal

utilities.

The second focus group was much more critical of bundle solutions and a broad range of

services.

“I also have to admit that I think it would be crazy if it all came from the same provider.
I mean, there are already many topics and somehow it would be nice if everything came
from the same provider, then they would have very high rights in the city or in the region,
so to speak” (19, para. 450).

On the one hand, the regional concentration of power had to be taken into account.
Additionally, the potential risk of costs being passed on from one sector to another, and
in particular to the electricity sector was pointed out. It was for this reason, that city
advertising was received poorly. On the other hand, integrated projects were welcomed,
if they served multiple objectives at the same time and thus lead to an overall saving of

costs, projects that required the demolition of a road where mentioned in this context.

4.1.4. Design of Digital Products and Services

A keyword that appeared several times in connection with the design of digital products
and services is the expression “easy”, however, referred to several characteristics of digital
services. In general, these services were expected to “make life easier” (I11, para. 646),
for example by reducing bureaucracy and increasing automation. “Fasy” was not only put
in context to the effect of the services; but also in the operation of the digital services.
They should be intuitive to use, so that everyone can use them, including laymen, without

having to spend much time learning the operation.

There has been a discussion if an application would be necessary, but if so it should

integrate as many functions as possible into a single app.

Talking about hard- and software solutions like wall boxes, photovoltaic installations, smart
home solutions, energy management, and the like, both groups highlighted the importance

of open interfaces for technical solutions.

4.2. Municipal Utility’s Perspective

In order to obtain an overall picture, the customer perspective will be supplemented by
the company perspective in the following. The results of the two interviews with municipal

utilities presented below serve to answer the second and third research questions. First,
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impacts of digitalisation from a municipal utility perspective are addressed, including op-
portunities and risks associated with digitalisation. Then, the role of digitalisation for
customer service and new business models will be covered, concluding with the opportu-

nities arising from the smart meter roll-out.

4.2.1. Impacts of Digitalisation

Digitalisation and customer-centricity are becoming increasingly important for municipal
utilities. The following paragraphs explain which role they play in the municipal utili-
ties’ future vision and where the latter see the opportunities and risks associated with

digitalisation.

Future Vision

Looking at the future visions of both municipal utilities, it could be seen that regionality
played an important role and that the customer held an essential place in it. Municipal
utility A described the role of customers and their influence on their future vision as follows:
“we live from the customers. Therefore, you always have to look at where the customer
has a need, what the new topics are, and where the customers also have added value. So I
wouldn’t digitalise it just to do it but it has to have a certain added value for the customer”
(MUA, para. 12). Municipal utility B set itself the goal “to be the energy partner of the
region. |[...] Especially for us in product management, the focus with our vision is [...]
that we also want to put the customer needs at the centre of our products. |[...] We even
want to take this a step further and interpret the whole as a life partner. But what does
life partner mean in that sense? I mean, that is a very powerful word. And we also want
to support the customer in other ways. Not only in the normal things that are part and
parcel of being an energy supplier, but also more in the direction of emotionality with the

customer. That means we also have [...] a customer loyalty programme” (MUB, para. 7

et seqq.).

Opportunities of Digitalisation

Digitalisation is growing increasingly important to provide this support to customers.
On the one hand, digitalisation would allow municipal utilities to appeal to increasingly
younger customers and also ensure smooth and transparent customer communication. On
the other hand, it would also enable increasing standardisation and automation of processes
and thus better scaling of products. Further advantages as a consequence of advancing
digitalisation would be improved use of resources, addressing problems like increasing staff
shortage and eventually even allowing a reduction in process costs. Increasing standardis-
ation and automation would also offer additional advantages for the customer in the form
of reduced susceptibility to errors, faster provision of information, higher flexibility, and

also better comparability.

Risks of Digitalisation

However, digitalisation would also entail the risk of digitalisation for the sake of digitalisa-

tion. Even if aligned with customer needs, there is the risk of “spending too much money
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or making too many processes digital [...] which are actually not needed” (MUA, para.
21). In both interviews, the high investment costs associated with innovative digital prod-
ucts or services were mentioned, which could not be sustained economically due to the
lack of scaling effects resulting from the size of the company. To counteract this problem,
both municipal utilities pointed to the potential of cooperation partnerships or the use of
white-label solutions. Both municipal utilities also emphasised that digitalisation could
not substitute for personal contact, which is so important for regional energy suppliers.
One of the municipal utilities described the necessity to offer two “channels”, a digital and
a personal one. The other municipal utility even described this as two different “business
models”. Personal contact would be particularly important on a regional level, especially
in the municipal utility’s role as the basic supplier, as not all customers would be digitally
active. Therefore, products had to be offered offline as well. For nationwide sales, on
the other hand, digitalisation played a crucial role, as there would not be another way to

handle it. In particular municipal utility B reported positive experiences with this.

4.2.2. Customer Contact

The municipal utilities described their customer touch-points predominantly as contract
conclusions, meter reading transmission, and billing. According to the municipal utility,
there are the “classic things” of the core business. Inquiries about price increases addi-
tionally lead to increased customer contact or, especially at the time of the interview, a
growing need for information associated with the energy crisis. But also the publication of
the customer magazine and occasional reports in the newspaper were means to establish
contact with the customer. Especially events and trade fairs in the vicinity of the municipal
utility would be utilized to exchange information with customers, and furthermore estab-
lishing a local presence. Social media was a further medium for customer interaction and
information provision, for example, used by municipal utility A to provide energy-saving

tips.

Especially concerning the younger generation, there would be still “a bit of work to be done”
(MUA, para. 145), but so far there was only little insight into their needs, even though
digital products were mainly aimed at this target group. As municipal utility A reported
the customer nevertheless had an impact on the external orientation of the company, but
as new ideas emerged inside the company, the effect arising from the internal staff structure
on the external orientation should not be neglected. Furthermore, the representatives of
municipal utility A did not exclude that there might be fundamental differences between
their perception of the customers’ expectations and the expectations of the customers
themselves. Consequently, they saw the need to focus more on their customers and deal
with them. Internally, the implementation of a customer survey has been discussed several
times, but due to missing resources, it so far hasn’t been conducted. Some digitalisation
steps, such as the digitalisation of the grid connection application, could be “done already”
because “the time [for it] has come”. For other topics, such as the digital chatbot, they
did not see the need for customer feedback: “I don’t need direct customer feedback or the

company in general. You can see in the figures, how it is also used. It is feedback for us

38



4.2. Municipal Utility’s Perspective 39

and we see that it is being used. That’s why it’s positive for us. We are glad that they
have included it, even without the live function. Even if it’s just an intelligent navigator,
that’s what I call it. But it is helpful. It’s helpful for the customer. The paths are shorter
and I would say faster” (MUA, para. 84).

4.2.3. New Business Models

As digitalisation offers potential for new business models, smart services such as public
charging infrastructure, wall boxes, photovoltaic systems, or smart home solutions are
increasingly implemented into the portfolios of municipal utilities. However, especially in
such cost-intensive business areas, the aforementioned investment costs and scaling effects
are of major concern. Municipal utility B described this as follows: “It’s always a question
of make or buy, which in the whole story as a regional municipal utility you can’t do
everything yourself, but then you are still somewhere, I'll call it an obligation, to also offer
the things because it is also expected because you notice it on the market. The customer
notices that others do it and that’s why it’s always a matter of consideration” (MUB, para.
24).

Especially in the area of public charging infrastructure, municipal utility B found that
they also notice among their customers that the local energy supplier is gladly seen as
being responsible in this area. Thus, both municipal utilities have already included the
public charging infrastructure in their portfolio. For municipal utility B, the focus was on
offering customer service (e.g. in the form of a charging card) and thus only the role of
the e-mobility provider |'| and does not take the charge point operator’s place. It would
be in this area that cooperations play an important role for both municipal utilities, as
in the area of e-car sharing. The municipal utility would some of the vehicles and the

cooperation partner would take care of the rental process.

Municipal utility A also reported offering its private customers an electromobility service
in the form of the installation of private wall boxes, as well as an electromobility check
or concepts for owner associations. In the latter area, however, consulting was the main
business due to the complicated situation. In general, municipal utility A saw the compre-
hensive consultation of their customers as part of their tasks in the context of these new
business opportunities, as well as the offer of modular products. Anyway, the importance
of offering these new smart products or services for both municipal utilities became clear
through the investment of additional resources, mainly additional personnel specialised in
these topics. Municipal utility B saw the problem of high individuality in the offer of such
smart solutions and thus a necessary high degree of specialisation. The essential role of
photovoltaics, home storage, charging infrastructure, and the like was expressed by the
representative as follows: “That we want to be involved with the customer? I don’t think

that’s really a question that needs to be discussed anymore, because we actually have to

In Germany, a distinction is made between the charge point operator (CPO) and the e-mobility provider
(EMP). The CPO is the charging station operator and in his role is responsible for the maintenance
and operation of the charging stations. The EMP, on the other hand, enables its customers to charge
their electric vehicles at specific charging stations at contractually agreed rates QNationale Leitstelle]

Ladeinfrastruktur} [n.d.).
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be involved, because ultimately all these products are about saving energy. And what is
actually our core business? We actually want to sell energy, which means we want to have
a foot in the door and work together with the customer” (MUB, para. 28). Nevertheless,
other handicraft enterprises would be better specialised for these models. Municipal util-
ity B, therefore, saw itself more in the role of the portal operator, providing the primary

contact and bringing together the different parts. This has not been realized, though.

Digitalisation also offers potential for new developments in the area of energy services;
municipal utility B described the interaction between energy services and digitalisation
as follows: “If I just take a look at energy services, the whole thing should actually work
for us in the future in such a way that you can look at the whole thing on our homepage,
for example, that you can already enter various initial data from the customer there, so
that [an] initial need for information can also be satisfied that the customer has and then
accordingly also submits an expression of interest to us. And the whole thing should actually
be done digitally for the most part and then the feedback or the exchange with the customer
should also take place in a digital form.” (para. 55)

4.2.4. App and Web Platform

The provision of information for customers or various administrative processes can be
digitally realized by using either an app or web platform as a communication channel.
Municipal utility A handled a large number of services via a digital web portal, such as
the registration of a grid connection, which is to be supplemented by the EEG application.
Fault messages could also be reported using a portal and thus automatically forwarded to

the responsible craftsman in order to fix the default as quickly as possible.

An app would only be of interest to municipal utility A as an “all-round app with all
possible functionalities” (para 88). They considered a stand-alone municipal utility app to
be not interesting. The app would have to be made available in cooperation with the city
and enable shared functionalities, such as contacting, making appointments, concluding

or terminating contracts, moving or notifying meter readings.

4.2.5. Customer Service

The recent energy crisis and its resulting need for communication between customers and
municipal utilities are excellent examples given by the municipal utilities for the importance
of customer service for their business. But it is not just the service that is important to
them, it is also the speed. For this reason, municipal utility A relied on the development of
a chat- and voicebot (without live function). As a “digital navigator”, it would offer more
flexibility, especially beyond office closing hours. “Yes, we currently use it a bit after hours
as a customer service substitute when people want information. They can also submit meter
readings, already via this. But the rest, the further processing is all still done manually”
(MUA, para. 6). Also, municipal utility B already utilized a chatbot as a communication
tool but still emphasized its limited functionality. The most common communication
channels would be telephone and e-mail, although letters or the local customer centre

would still be used. However, in order to guarantee the adequate speed of response to
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written as well as verbal customer concerns, the support of an external call centre would
be relied on. Overall, it can be stated although there are similarities in the methods, the

design of customer service differs among individual municipal utilities.

4.2.6. Opportunities by the Smart Meter Roll-out

In the context of the possibilities that arise for customers through the installation of a
smart meter, both municipal utilities first highlighted the stagnating smart meter roll-out.
A problem accompanying the roll-out would be the swiftly changing legislation. Referring
to the opportunities for the customers, municipal utility A stated: “There could be oppor-
tunities, but I don’t think the customer really needs it. Yes, really. It’s like that -not yet. I
think we are too early there” (MUA, para. 113). Similarly, municipal utility B argued that
a smart meter installation would be a substantial advantage for the majority of customers.
Rather, it would be a kind of “gimmick” to indulge in technically if interested. Both also
mentioned the additional cost component accompanying a smart meter for private house-
holds. Therefore, care had to be taken to ensure transparent communication, and explain
the processes to the customer in a comprehensible way. Possibilities such as a real-time
consumption display or the offer of variable electricity tariffs were only discussed within
the framework of the legal regulations. At the time of the meeting, no further plans were

available by either of the municipal utilities interviewed.
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After having presented the results of the focus groups and the interviews with the mu-
nicipal utilities, in this chapter, the results are summarized and related to the research
questions of this work. The research questions consider both the customer perspective
and the municipal utility perspective separately, whereby the focus has been on the first.
Subsequently, these two will be brought together. Different aspects of agreement and dis-
agreement will be discussed and related to previous findings in the literature. At the end

of the chapter, limitations of this work will be discussed.

1. What do customers expect from (the digital products and services of) their municipal

utility?

The first research question deals with customer expectations of municipal utilities. The
results of both focus groups presented in Chapter can be used to answer this question.
From the results and statements in Chapter it can be concluded, that the customers
primarily identify municipal utilities as energy suppliers (electricity in particular) and

operators of the necessary infrastructure.

Aside from this fundamental role, an advancing development towards producers is desired.
While the development of renewable energies, in general, is relevant, municipal utilities
are also expected to promote opportunities for citizen participation in the form of energy

cooperatives.

The digital products provided by municipal utilities should be simple and intuitive, reduce
bureaucracy and further assist the reliability of supply. In particular, the functionality of

digital products is considered to be one of the most important criteria.

Public charging infrastructure is increasingly seen as a new business model in the municipal
utility portfolio. However, other new business models such as PV or wall boxes are argued.
Overall, municipal utilities are often seen as obliged to provide products or services not
already offered by other private providers. The first focus group sees the advantage of all-
in-one solutions for PV, wall boxes, and comparable services, but also the trade-off between
the centrality of all-in-one solutions and the resulting potentially excessive workload for
the municipal utilities. Hence, interfaces to other experts are considered useful regarding
the municipal utilities as portal operators coordinating everything. The second focus
group shows a stronger orientation on power and costs. They are concerned about the
concentration of power in one provider, offering all services. Possible consequences in the

form of passing costs between different market sectors are declared.

Both focus groups agree on the role of municipal utilities in the energy management sector,
yet the municipal utilities are not regarded as responsible in the smart home sector due
to its high complexity. Considering their expertise, the latter are seen more as being the
responsibility of external providers. Especially in the first group, data security and data

collection are important topics, particularly concerning the display of real-time data.
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For the handling of administrative processes or the provision of information, it is expected
that at least an app or web platform would be made available. In principle, a well-
functioning web platform is part of the basic equipment, but the benefit of an app or web

platform also depends on the frequency of use.

The focus groups show that personal contact and local presence are of particular impor-
tance for the regional supplier. Customer service plays an essential role in this context.
In summary, it can be said that the telephone is the favoured medium, as it is hoped to
provide a quick solution, while chat- or voicebots, on the other hand, are badly welcomed.
Transparency in communication was also emphasised several times by the participants, not
only with regard to pricing but also with regard to the energy mix or the rapid provision

of information in the event of a problem.

2. Where do municipal utilities see the potential of digital tools and services for their

customers?

According to the municipal utilities, customers can mostly benefit from digitalisation
through the increasing standardisation and automation induced by the digitalisation.
These aspects are expected to reduce susceptibility to errors, provide information faster,
and improve flexibility as well as comparability. With the development of a chatbot, for
example, municipal utility A sees the potential for higher flexibility for its customers as
it offers new communication channels and availability beyond closing hours. The highly
awaited smart meter, though, would be more of a technical gimmick than a real added

value for customers at the time of this study.

3. What digital tools are municipal utilities willing to provide to / develop for their

customers?

According to municipal utility B it is imperative to be involved in new business areas like
wall boxes, photovoltaic and other emerging markets. Nevertheless, due to their limited
size, the missing scaling effects, that come along with a larger sales market, have an essen-
tial impact on the business areas municipal utilities can invest in. Following the strategy of
involvement, only the question of make or buy decision resides for the municipal utilities.
Therefore, white-label solutions and cooperatives play a significant role for municipal util-
ities in extending contact with their customers. Future visions portray municipal utilities
as portal operators at the centre initialising the primary customer contact and coordinat-
ing more specialised cooperation partners. This image also applies for energy services.
The first contact is to be made via a web portal in which all the necessary information is
provided and via which the initial customer data can be entered. This web portal, which
can be used to handle other administrative processes, and the additional provision of a
chatbot are intended to increase flexibility for the customer (especially outside opening
hours). In addition, municipal utilities are often strongly influenced by legal requirements
in their offers. For instance, offers such as variable electricity price tariffs or a consumption

display during the year are primarily made based on legal requirements.
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Comparison of the Different Perspectives

Considering both perspectives, a general impression of customers’ expectations of munic-
ipal utilities and the municipal utilities’ interpretations of their perceptions shall be given
in the following. By comparing the perspectives of customers and municipal utilities agree-
ments and discrepancies are identified. In the following, the agreement and disagreement
of both perspectives will be discussed in more depth and related to existing literature.
Matching statements are to be considered first. Table gives an overview of all the
statements considered for this evaluation. In each row, a statement is given. In the second
to fourth columns, either an agreement (full circle) or a discrepancy (empty circle) for the
customers perspective, municipal utility perspective, or literature, respectively is given. In
the last column, literature references are given in the case of agreement. For discrepancies
with literature, references are omitted, as discrepancy is related to missing supporting
statements and not a hard disagreement. The table does not claim to be complete, as due
to the research design (the open discourse in the focus groups as well as the timing of the
interviews) not all topics were always covered. If no clear statement can be made for a

source, this is indicated by an empty circle as well.

In a direct comparison between the focus groups and the municipal utility perspective,
some of the statements of both perspectives coincide with each other. Or in the case of the
second municipal utility interview, focus group results have been confirmed by municipal
utility B. For example, the participants described their contact with municipal utilities
mainly via administrative processes such as concluding and changing contracts, transmit-
ting meter readings, and online invoices. Another example is the essential role of personal
contact via local customer centers, or local events for regional energy suppliers. On these
points, both focus groups and interviews with municipal utilities agreed. Additionally,

both parties stated that the regional factor distinguishes municipal utilities from other

energy suppliers. As |Jenner and Schmitz-Grethlein| (2017) and [Beier et al.| (2020) point
out, this also offers the opportunity for customised local offers. According to Beier et al.|
(2020) and [Fidan et al.| (2022) municipal utilities benefit in this manner from the increased

trust that is placed in them. This conclusion was likewise supported in the focus groups.
Thus, 14 stated for example in connection with energy management systems: “Here I see
[the] municipal utilities [...] because I would trust them more than a provider where I have

no regional connection” (14, para. 197). Similarly, the majority of experts surveyed in
(Moller| [2022) perceive personal customer contact as a clear competitive advantage.

Regionality enables customized offers (Jenner & Schmitz-Grethlein|,[2017), that are equally

relevant in the context of renewable energy generation. The focus groups emphasized
several times that the generation of renewable energies should also become increasingly
important for municipal utilities. This expectation is in line with the plans that munici-
pal utility representatives described in the expert interviews conducted by .
During the interviews with the municipal utilities interviewed for this study, this aspect
has not been directly addressed. Hence, no definitive statement can be made from their
point of view. To become more active in the energy transition themselves, the desire for

participation formats such as energy cooperatives was also raised by the participants of
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Table 5.1.: Statements of Agreement Between the Different Perspectives

Statement Focus Groups Municipal Utility Literature

The participants’ contact with municipal [ J ([ @)

utilities was largely limited to administra-

tive processes.

Personal contact and local presence are [ ] ([ J o

essential for the regional energy supplier.

Regionality distinguishes municipal utili- [ ] [ J [ ] Beier et al.l ’2020}7

ties from other energy suppliers. Jenner & Schmitz-|
’Grethleinl [2017}

Municipal utilities enjoy a high level of [ J @) [ J Beier et al.J 2020}7

trust locally. Fidan et al.] 2022P

Generation of (renewable) energies is be- [ @) [ MijllerJ 2(]22P

coming increasingly important for munic-

ipal utilities.

There is potential for expansion in citi- [ ] o [ ] dGumbert & Fuchsl

zen participation formats such as energy 2016?

cooperatives.

For many local authorities, municipal [ ] [ J [ ] Fidan et al.J 2021#

utilities are the general service provider

for many municipalities.

The lack of economies of scale hinders the [ J [ J [ J Beier et al.J 2020}7

profitability of certain potential business M(jller] 2022)

areas for municipal utilities.

The high individuality of specific solu- [ ] [ J @)

tions is a challenge for municipal utilities.

Holistic energy solutions shape customer [ [ [ Fidan et aI.J 2022#

needs.

In the complex interplay of innovative [ ] [ J [ ] Beier et al.J 2020»

products and services, municipal utilities

can act as platform operators coordinat-

ing specialised cooperation partner.

Municipal utilities increasingly imple- @) (] [ J Fidan et al,J 2022#

ment white-label solutions.

Open interfaces and modularity are essen- [ ] [ ] @)

tial for technical solutions.

Clients are concerned about data disclo- [ @) ([ BDEWJ 2017»

sure.

Public charging infrastructure is an in- [ J [ J [ J Fidan et al.J 2022#

creasingly relevant topic for municipal

utilities.

Consultancy is an important field in the [ J [ J o

municipal utility portfolio.

Municipal utilities are increasingly sup- [ J [ J [ J Fidan et al.J 2022#

porting their customers in new tasks, i.e.

in the development to become prosumers.

The significance of social media is steadily [ [ [ SchillingJ 2019#

increasing for municipal utilities.

Digitalisation enables easier access to ®) [ J [ J SchillingJ 2019%

information for clients and thus offers

greater comparability.

In cooperation with the city, an inte- [ ] [ J o

grated platform as an app is useful.

® = supports the statement

O = no ambiguity in statement
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the focus groups. Here, the municipal utilitiy’s role was particularly seen in the initiation

and organisation. Gumbert and Fuchs (2016) emphasises that the participation opportu-

nities offered have so far fallen short of the wishes and expectations of the citizens. For
municipal institutions in particular, it is of interest to have a deeper knowledge of citizens’

participation attitudes to offer customised local offerings and align the goals of participa-

tion formats on a broad basis of legitimacy (Gumbert & Fuchs| [2016). Nevertheless, plans

for such a format have not been raised by any of the interviewed municipal utilities. Yet,
based on the results of this study, participation offerings are a promising part of taking

on the role of the region’s energy partner, as they allow the citizen to become active in

the energy transition themselves. As|Gumbert and Fuchs| (2016) show, digitalisation is

much appreciated for the realisation of such offers and should therefore also be taken into

account for practical implementation.

According to [Fidan et al] (2021), municipal utilities often take the role of the general

service provider for many municipalities. For example, the focus group participants of-
ten saw the municipal utilities as responsible for providing services not provided by any
other company, e.g. in the case of public charging infrastructure. Contrarily, municipal
utility B noted, that their customers raised the expectation for them to also provide ser-
vices already provided by other companies reasoning that others would also be able to do
this. Even if the two perspectives differ in this aspect, they still lead to the same result:
municipal utilities are faced with a broad portfolio of tasks. However, both parties agree
that municipal utilities, which are limited by their resources and size, could not fulfill all
tasks. Municipal utility B particularly emphasised the lack of scaling effects, which is
likewise confirmed by Beier et al.| (2020) and [Moller| (2022) due to high financing obli-

gations and inefficient recruitment of skilled workers. In addition, the high individuality

necessary for some products and services was stressed as an additional challenge by both
the focus groups and the municipal utilities. However, a study carried out by the
shows that many customers even have little interest in a product that is tailored
specifically for them. Instead, they are more oriented towards offers also chosen by other
customers with comparable needs. As a consequence, municipal utilities should not focus
on individually tailored products, but rather on a range of different, yet standardised prod-
ucts . Nevertheless, offering holistic all-in-one energy solutions desired by

the customers remains a challenge in particular. Both the interviews with the municipal

utilities and the literature support this finding of the focus groups. Fidan et al.| (2022)

highlight that holistic energy solutions consisting of e.g. heat pump, PV system, wall box,
storage, an energy management system, and residual electricity supply will shape future
customer needs. According to the author, this business segment offers the largest growth
market. In order to still meet the expectations of the customers, municipal utilities could
increasingly rely on cooperation and rather act as platform operators in the centre. Mu-
nicipal utility B confirmed this role seeing itself as a portal operator initiating the primary

contact. Furthermore, they would coordinate the different parties represented by more

specialised craft businesses. Beier et al](2020) highlights that municipal utilities’ regional

networking is particularly advantageous to them in that they have many points of contact
for cooperation and partnerships. According to (2022), the most important coop-
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eration partner of many municipal utilities is the municipality, as many municipal utilities

are in municipal ownership. [Fidan et al](2021) also emphasises the importance of cooper-

ation between municipalities and municipal utilities. This relation could be a reason why
many participants had difficulties distinguishing between municipal utilities and the city
or municipality. Consequently, due to the many different tasks and expectations placed
on municipal utilities, they should concentrate on a range of standardised products for
different types of customers. Particularly in the increasingly important area of complete
solutions, municipal utilities should strive for a role as portal operator in order to be able
to participate in this area despite the wide range of tasks. Furthermore, adequate part-
nerships enable them to offer a high-quality product without the need to establish their

own expertise.

Besides cooperations, white-label solutions become increasingly interesting to meet the
expectation of further new business areas, according to municipal utility B. Municipal
utilities have in recent years progressively questioned their depth of value creation and have
therefore intensified the introduction of white-label solutions with the operating models

“Software as a Service” (SaaS) or business process outsourcing - mostly in the areas of IT

and electromobility, but also frequently in sales (Fidan et al.,[2022). Considering the fact,

that municipal utilities are expanding their portfolio, participants raised the need for open
interfaces and modularity in the design of technical solutions. Thereby some amount of
freedom should be preserved and the customer should not be tied to the municipal utility
excessively. This wish is in line with the goal expressed by municipal utility A to offer

their customers “comprehensive” and “modular” products.

Another aspect that is becoming progressively more relevant, as it is decisive for the design

of digital products, is the issue of data security. In a survey conducted by the BDEW in

2022 (Fidan et al] [2022), the importance of data security was rated higher than ever

before. This issue was also discussed excessively in the first focus group. Participants
considered the disclosure of data to be difficult and therefore favoured local solutions,
especially regarding the real-time display of electricity consumption. These findings are
also similar to the findings of . In particular, terms such as “data exchange”
or “real time” are found to generate suspicion. Consequently, municipal utilities should
consider local solutions when offering digital solutions. Nevertheless, the data acquired
by this kind of service is of great interest to municipal utilities. In the interview, the
representative of municipal utility B described the significance of this data, particularly in
the case of large customers. Whether it is a local solution or not, the overall rule should be
transparency, at least in communication, in order to strengthen the trust of the customers

and relieve them of their worries.

Given the developments in the electromobility sector in recent years, this business area is

advancing further into the area of responsibility of municipal utilities. This development

was already noted by [Fidan et al. (2022), where electromobility was mentioned as one

of the most pressing issues that municipal utilities had to address in 2021. Particularly

enforced by political pressure, tasks would have been taken in this area (Fidan et al.|[2021).

This trend was also observed in the studies of this thesis. Both the representatives of the
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municipal utilities and the focus groups emphasised the importance of this sector. For
the focus groups, however, this was not yet a direct and compulsory task of the municipal
utilities, but rather they were open to other providers. The task in this area was mainly
attributed to the municipal utilities, “if no one else is doing it”. As a result, municipal
utilities should monitor the local market and engage in the search for cooperative partners
to ensure the advancement of electromobility in their catchment area and demonstrate

their engagement as committed regional energy partners.

Aside from the direct supply of energy or (digital) products, municipal utilities can also
act as a source of information or supporter for their customers. The counseling services
were therefore highlighted as an important business area by municipal utility A as well
as in the focus groups. The focus group participants wished for support in numerous
areas, such as photovoltaics or heat pumps. Here, the support of the municipal utilities
was requested, not necessarily in the installation phase, but above all in the information
phase in advance. These results lead to the following conclusion, the advice offered by
the municipal utilities becomes particularly important in consideration of the trust placed
in them. Municipal utilities could use this trust to act as the primary contact for energy
questions of the regional citizens and, if necessary, refer them to specialists, thus taking the

previously described role of a portal operator at the centre of its cooperation partners. This

development has also been observed by [Fidan et al.|(2022). In their study, they describe

how municipal utilities are expanding their product range to increasingly accompany their
customers on their way to becoming prosumers. For its future vision, municipal utility
B likewise shows a desired level of enhanced support for its customers. The company
plans to be seen as the energy partner of the region, or increasingly even as a life partner
that supports the customer not only as an energy supplier but also on an emotional level.
Support from the municipal utility side, not only in the core commodity business, is thus

becoming increasingly important.

In order to preserve the trust of customers, transparency, and especially transparent cus-
tomer communication have been identified as fundamental by the focus group participants.
Digital channels present a good medium for this purpose. Generally, digitalisation facil-
itates easy access to information. Among other things, it enables better comparability,
becoming increasingly important with increased price sensitivity 2019). This
aspect was likewise highlighted in the interviews with municipal utilities. One form of
those digital channels are social media channels. According to the focus groups, social me-
dia would become an increasingly important communication channel for utilities to inform
customers and share successes and plans with them. especially raises the
importance of social media for marketing purposes, as social media are spots where exist-
ing and potential customers spend a long time informing themselves and communicating.
Besides social media, two common channels through which information can be provided
and interaction with existing customers is possible are an app or web platform. However,
both the focus group participants and the municipal utility A emphasised that an app only
made sense in an integrated form as a joint offer together with the city. Municipal utilities

should though focus on a well structured web page seeking to offer as many functions as
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possible in one place. Summarising, digital media enable a simplified provision of infor-
mation, increasing transparency. As such digital channels should be used to strengthen

customer relationships.

Now that the aspects of agreement have been considered, some differences between the

different parties are examined in more detail in the following. These are summarised in

Table

Table 5.2.: Discrepancies Between the Different Perspectives

Topic Focus Groups Municipal Utilities Literature

Different views:
Digital grid connection e Necessarily digital It is time to digitalise such
process e No digital implementation necessary processes - also to avoid paper

due to a one-off process

e The favoured communication e Innovative customer service
. medium is phone The existing chatbot is well using chatbots is essential
Customer service . .
e Chat- or voicebots are not well received e Chatbots are not yet able to

received replace humans Schillingl 2019

e The basis for new business models in

e Not interesting for the mass the medium term (Fidan et al.|[2021
Smart Meter Awaited with enthusiasm 8

e more of a technical gimmick e Smart meters do not yet offer any

added value to customers Mtillerl 2022

New business models Municipal utilities should have Municipal utilities need to be
extending the core no interest in business fields that proactive in order not to lose
business intend to save energy customers

Overall, digitalisation is expected by the customers to enable an increasing level of stan-
dardisation as well as automation and thus result in a reduction of bureaucracy while

increasing flexibility. Nevertheless, Germany is far behind other European countries in

terms of digitalisation at the international level (European Commission| 2022a), leading

to a degree of scepticism among the participants. The participants’ focus regarding digital
products has been on functionality. As I5 expressed “It is little [...] digital exchange, but
it works” (15, para. 196). Municipal utility A recognised the delay in digitalisation and
likewise the need to digitise processes, such as e.g. the grid connection process, and thus
saving both effort and paper. While the first focus group also considered the digitalisation
of this process to be necessary, the second focus group saw no need for it, especially since it
was a one-off process and the associated effort was therefore manageable. This statement
is surprising in that it is a process that should be comparatively easy for municipal utilities
to digitise due to the well-standardisable processes. Delays in digitalisation and bad expe-
riences could be possible reasons why the participants did not consider the digitalisation
of such processes to be necessary. From these results, it can be concluded that municipal
utilities have recognised the need for increasing digitalisation in their processes. Even if
some of the focus groups did not see a need for it, their statements generally indicate that,
even if not expected, they at least accept and partly even welcome a digital implementa-
tion of such processes. However, as with all digital products, reliable functionality remains

a prerequisite for positive acceptance.

Another field where digital solutions did not find approval was the field of customer service.

The favoured medium was still the telephone, as people hoped to find a solution quickly

49



50 5. Discussion

thanks to personal contact. Chatbots on the other side did not find approval. Here, too, the

participants’ personal bad experiences and the lack of trust in the performance of chat- and

voicebots played a significant role. [Schilling| (2019) notes that although chatbots are not

yet able to completely replace a human employee, they can be used in the right situations
to relieve the latter at peak times. For an innovative company, innovative customer service,
as made possible by the use of chatbots, is therefore indispensable . The
majority of the municipal utilities surveyed in have already implemented
a chatbot as a digital communication channel or are planning to do so by 2023. This is
also the case for municipal utility A, which uses a chatbot that primarily assists customers
as a digital navigator. The company’s perception of its acceptance was thereby very
positive. This impression was primarily based on the high usage rates. The discrepancy
between these two perspectives could result from several factors. Focus groups do not claim
representativeness due to the small sample size. Therefore, the recorded attitude towards
chat- and voicebots could change by expanding the sample size. Another possibility is the
measure of success for the chatbot chosen by municipal utility A. A high rate of use for
the chatbot does not necessarily correlate to customer satisfaction with the functionality
offered by the bot, depending on the design of the usage procedure. For example, in some
cases, the use of a chatbot is obligatory for customers to get in contact with personal
support by a municipal utility employee. Other scenarios may include customers who
want to use the chatbot but find that the bot cannot provide the support they need and
therefore revert to the phone. In this manner, even unsatisfactory support offered by the

chatbot is attributed to its acceptance if only the rate of usage is taken into account. This

has also been reported by one of the focus group participants. Likewise, [Schilling| (2019)

does not refer to the customer’s perspective but emphasises the many advantages from the

company’s point of view, which should not be underestimated, such as:
e 24/7 accessibility

Relief for service staff

Cost savings through automation

Positioning as an innovative energy supplier
e Presence in all digital channels possible.

Taking these advantages into account, the provision of a chatbot might be useful for
a municipal utility. Also considering the expectations of customers, a chatbot can be
reasonable. reports a change in the expectations of customers, who expect
a quick response from the municipal utility. Furthermore, the quality of chatbots has
improved considerably in recent years and further development steps are conceivable in
the future. New developments such as ChatGPT can be used to improve customer service
using Artificial Intelligence (AI) 2023). By learning about users’ language, tone,
and style, ChatGPT can provide more personalized and accurate responses. As a result of
this increased level of personalization, ChatGPT can be trained to better understand and
address the specific needs and preferefromes of each individual and thus improve customer
service . When using chatbots, however, care should be taken to ensure an
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open design not forcing the customers to use the chatbot but rather offering an additional

option providing greater flexibility.

Nevertheless, new digital technologies were also met by enthusiastic approval among some
of the respondents. The majority of respondents, for example, looked forward to the
planned implementation of smart meters. However, the benefits of this technology were
assessed very differently by the various parties. While the focus group participants looked
forward to the technology with enthusiasm, the municipal utilities saw rather less added
value for the customer. On the one hand, it would be “too early”, and on the other hand,
it would not be an application for the broad masses and rather a “technical gimmick”.
Even so, the controversial character of this subject is reflected in a review of previously
published work. notes: Regarding the introduction of smart meters, the
respondents raised that smart meters do not yet offer any added value to customers and

even encounter disinterest as customers do not want to worry about their meter readings

at all. Yet, according to [Fidan et al] (2021]), smart meters would lead to numerous new

applications and products in the medium term as a data hub and become the basis for new
business models that can also be developed jointly by the energy and municipal industries.
Due to the ambiguous stance that has emerged from the literature to date, the clear po-
sitioning of focus groups in this thesis initially requires critical consideration. Potentially,
the enthusiasm of the focus group participants may have been influenced by the sampling
process, as most of the participants had a rather technical background, so enthusiasm for
technical “gimmick”is likely. A selection bias might explain this constellation and hence as
well the outcome of the focus groups regarding the smart meters. Even in the focus groups,
one of the participants commented on his favor of the analysis of electricity consumption:
“I don’t know if this is a hobby of mine or if the general public is interested” (I8, para.
333). So far, opinions regarding the benefits of the smart meter differ greatly, as they
seem to be very limited, especially in the short term. In the medium term, however, it
opens up new possibilities for both parties, so it is important to create an openness toward
this benefit. This will allow new services that reveal the benefit to be welcomed and not
overshadowed by displeasure over the delay in the German smart meter roll-out. In order

to achieve this, transparent communication should be emphasised again at this point.

The last aspect of disagreement between customers’ and municipal utilities’ perspectives
is the offer of new business models for municipal utilities. Both focus groups and inter-
views with municipal utilities revealed the core business of municipal utilities to be energy
supply. On this basis, though, the conclusions of municipal utilities and customers differ
significantly. New business models often include products and services that aim to save
energy. According to the focus groups, it could not be of interest for municipal utilities in
their role as energy suppliers - selling energy - to advance into these business areas - that
alm to save energy. In this approach, the focus group participants saw a contradiction
in terms. The business perspective, though, took a rather long-term view. Since these
energy services could not be pushed out of the market, it would be necessary for municipal
utilities to be proactive in order to work with their customers and not lose them to other

energy suppliers. Energy services are gaining in importance for municipal utilities to stay
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competitive in the long-term (Schepers et al.|[2020). Nevertheless, the results of this work

suggest that, possibly due to customers’ lack of insight into the potential long-term con-
sequences for municipal utilities not involving themselves in new business areas such as
energy services, customers do not understand the entrance of municipal utilities into these
areas. An uncommented involvement of municipal utilities in these areas could therefore
lead to a decrease in trust in municipal utilities due to the lack of understanding of the
interests of municipal utilities on the part of customers. Since they see municipal utilities
primarily as an energy supplier and seller of energy, they might question its intentions to

offer them a truly energy-saving product.

In summary, it can be stated that the two perspectives, the customer perspective and
the municipal utility perspective, coincide in numerous points. It is particularly thanks
to their personal contact that municipal utilities stand out from other energy suppliers.
White-label solutions and cooperations increasingly enable municipal utilities to act as
the first point of contact for their customers on energy matters. Nevertheless, Germany’s
falling behind in digitalisation in international comparison has an impact on national
expectations. Especially in customer service, digital solutions were hardly accepted by
customers, as they hoped for a faster solution through conventional media such as the
telephone. For municipal utilities, on the other hand, chatbots offer diverse potential.
The intention of the municipal utilities to invest in new business areas that target energy
saving was also questioned by the customers. Transparent communication is therefore
indispensable for long-term success, as it increases the trust of customers in their municipal
utility and is the basis for long-term customer loyalty. After the research questions have
been addressed and the different perspectives have been compared, it remains to examine

the limitations of this work. These are discussed in the following.

Limitations

The results of this work offer comprehensive insights into the expectations of (potential)
municipal utility customers regarding digital products and services of municipal utilities.
These were supplemented by the municipal utility perspective to compare both and identify

potential agreements and discrepancies. The particularity of regionality, which plays an

important role for municipal utilities (Beier et al.,[2020;Jenner & Schmitz-Grethlein|[2017),

should be emphasised once again at this point. For this reason translating the results of
this study to other regions, not to mention countries, is only possible to a limited extent.
Furthermore, the temporal validity of the evaluation is equally limited by several factors.
First, the ongoing transition of the energy industry and customer needs during the time
of this study can lead to further changes in customer needs and expectations as well as
business strategies of energy suppliers. Second, the results were collected during a period
that was strongly influenced by the Russian war of aggression. Even though Germany was
no active participant in the war, the effects strongly affected the German energy market.
Substantial changes in energy prices and hence the energy awareness of the customers were
the consequences. Due to those unique circumstances, the results could deviate from past

as well as future studies.
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As the sample is a limited representation of the demographic landscape of current munic-
ipal utility customers at the time, the results should also be considered from this perspec-
tive. Overall, the recruitment of the focus group participants was challenging. Providing
incentives plays a particularly important role in focus groups , as the par-
ticipants have to go to a certain predetermined location for a given, rather long period of
time. Additionally, the time constraints of the work affected the recruitment phase and
data collection, occurring over the New Year holidays due to external circumstances. At
this time, the workload of the municipal utilities is particularly high due to the billing at
the end of the year. Due to the corresponding increased effort for municipal utilities and
additionally higher prioritised internal projects, the support from the municipal utility side
was also limited. This directly affected the recruitment process as fewer customers from
municipal utilities could be reached. The lack of municipal utility customers willing to
take part in the focus groups lead to the necessity of merging two focus groups. Although
recommends conducting at least 3 focus groups, he also states that most
results can be gathered from 2 focus groups. Despite the fact that the focus groups were
different in a number of aspects, they also had a number of similarities. A broadening of
the insights is therefore expected primarily through better targeting. In the end, there
were a disproportionately large number of students with a technical background among
the participants, which could also have had an effect on the study results, as can be seen,
for example, in the topic of smart meters (see Subsection . This particular group
constellation could be the result of a selection bias. Furthermore, as a consequence of this
constellation and the reduced number of focus groups, the division of the different groups
could not be done according to plan, so it is difficult to compare the different focus groups

based on demographic backgrounds.

Last but not least due to the restricted sample, focus groups do not allow quantitative

conclusions to be drawn. They are often used in the context of multi-methods designs to

provide an exploratory basis for quantitative studies (Schulz et al.}[2012)). Thus, the here

presented study results could be used for further quantitative studies.

53



6. Conclusion

The energy transition is significantly impacting the operations of energy suppliers, includ-
ing municipal utilities. With the growing individualization of customer requirements and
the increasing demand for new energy-related services, the expectations placed on energy
supply companies are evolving. Despite the many new technical possibilities available, the
perspective and needs of the customer are often not given adequate consideration. To be
successful on the market in the long term, energy supply companies must evolve away
from the conventional energy supplier as a provider of simple products towards modern,
customer-centred energy service providers that offer customers individual and customised
complete solutions. In this evolution, digitalization becomes relevant offering new business
models, personalized products and competitive advantage. As the energy system trans-
forms, customers must be involved more closely. Given the limited resources available to
municipal utilities, the insights of this work might assist municipal utilities in identifying
customer needs if they are not able to dedicate adequate resources to this task. Identifying
customer needs might be a first step towards a customer oriented prioritization process for

new business model opportunities.

By means of two focus group discussions with actual and potential municipal utility cus-
tomers supplemented by two interviews with municipal utilities, this work gives an insight
into the customer perspective concerning the expanding municipal utility portfolio. This

was explored through 3 research questions, which were answered in this thesis

The results show, that customers still primarily see municipal utilities as energy suppliers
and operators of the necessary infrastructure. Digital products and services offered by
municipal utilities are expected to reduce bureaucracy and be simple to use. New business
models, however, are particularly seen as necessary in the municipal utilities’ portfolio
when no other private provider offers a service. Furthermore, the comfort of all-in-one so-
lutions by a single provider has been highlighted. For the offer of such solutions, municipal
utilities enjoy an advantage, thanks to the trust placed in them as regional suppliers. This

proximity to citizens sets them apart from other energy providers.

The municipal utility perspective supplemented the customer perspective in the context
of this work. Municipal utilities see the potential for their customers through the offer
of digital products and services primarily in the increased level of standardisation and
automation. This is expected to result in improved and timely information delivery, as
well as increased flexibility and comparability. Involvement in new business areas such as
electromobility or photovoltaics is imperative from their perspective. Municipal utilities
increasingly identify themselves as the first contact for their customers with respect to
energy-related topics in general. In their future role as portal operators, they will be
able to refer their customers to a network of specialised cooperation partners. Modular
solutions and open interfaces to the products of other providers enable them to establish

themselves in the market.

Analysing the results of the study, it can be summarized that the two perspectives, the
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customer perspective and the municipal utility perspective, coincide in numerous points.
As part of the municipal utility business, local presence and proximity to customers are es-
sential. Given the trust that customers place in municipal utilities, advice and support are
gaining in importance. Customers equally desire support to become active in the energy
transition themselves, so participation offers are increasingly rated as interesting by cus-
tomers. Hereby, municipal utilities are particularly seen as responsible for the organisation.
Although the focus of the work was on digital products and services of municipal utilities,
both parties repeatedly questioned these. Especially in customer service, digital solutions
are hardly accepted by customers, as they hope for a faster solution by conventional media
such as the telephone. For municipal utilities, on the other hand, chatbots offer diverse
potential. Germany’s falling behind in digitalisation in international comparison has an
impact on national expectations. It can be stated that functionality is a fundamental
prerequisite for digital products to find acceptance. In many cases, the importance of
transparent communication is the basis for long-term customer loyalty. The use of digital
media can help municipal utilities share their activities with their customers and keep

them informed, thereby increasing local presence and thus their competitive advantage.

Focus groups are often used to provide an exploratory basis for quantitative studies in the
context of multi-methods designs. Based on the results of the study, thus further quan-
titative studies could be conducted specifying the expectations of customers towards new
business models. Since the engagement in new business areas met with a lack of under-
standing among a large part of the participants in this study, further studies could focus
in particular on customers’ attitudes towards municipal utilities in the role of a portal
operator coordinating a network of specialised cooperation partners. Additionally, there is
also the possibility of addressing the specific needs of different target groups more specif-
ically, to develop more suitable products for the respective target group. Furthermore,
the sample could be extended to other regions, examining the similarities and differences
between the customer expectations of different regions, and thus identifying potential for
joint cooperations with other municipal utilities. Last but not least, representatives of
both perspectives, the customers’ as well as the municipal utilities’ perspective could be
brought together in a direct discourse enabling a direct discussion of customer wishes
confronted with the limitations of feasibility. A direct discourse could be particularly

interesting considering the concrete design of products and services.
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Appendix

Additional information, such as charts and tables.

A. Interview Guide - First Interview Municipal Utility
I) Introduction (approx. 5 min)
Notes for the interviewer are enclosed in square brackets.

o Greeting

e Organisational matters:

Interview duration: approx. 1 hour

— You can ask questions or make comments at any time during the interview,

which we discuss directly.

The interview will be recorded (from the second step).
— We will not publish the name of the public utility company or yours.
If you agree, I would start the recording now.

Introduction to the research project

After our e-mail contact so far, I would like to talk again about the aim of the interview
and about our research project. As already mentioned, we are dealing with the future
orientation of municipal utilities in the energy transition. Our focus here is on the customer
perspective in the context of digitalisation. What expectations do customers have of their
municipal utility in the energy transition with regard to their digital products and services?
In addition, we would like to take a closer look at what you as a municipal utility see as the
potential of digital products and services for your customers and, in retrospect, also look
at what products you as a municipal utility would be willing to provide to your customers

and develop for them.
IT) Questions (approx. 50 min)
1. Introduction

a) Would you like to introduce yourself briefly? What is your position at the
utility?

b) What are your main areas of responsibility?
2. Implications of the energy transition for municipal utilities:

a) Has your municipal utility realigned itself digitally as a result of the energy

transition?

b) To what extent do digital products and services play a role in your vision of
the future? How does this vision take into account the expectations of your

customers?
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h)

How might your vision of the future differ from your customers’ expectations

of their municipal utility of the future?

Which of the aspects just mentioned are within your scope of action and which

are outside?

What do you see as the biggest opportunities and risks of digital tools and

services for municipal utilities?

What are the future challenges for municipal utilities in terms of customer

expectations for digital products and services?

In your opinion, do the opportunities or risks of digitalisation outweigh the risks

for your municipal utility?

Due to the current energy crisis, is a new strategic orientation with regard to

your digital products and services planned or has it already taken place?

3. Customer-centricity: I would now like to take a look at your customers together with

you:

2)
b)

Describe the role of the customer perspective for your company?

What does your customer base look like? What are typical characteristics?

[age, income,...]

Do you think that the characteristics of your customer base are rooted in the
orientation of your municipal utility? (or rather structural reasons, e.g. general

demographic characteristics in the city)
Does your customer base differ from other municipal utilities?

In which situations are your customers in direct contact with you as a municipal

utility? [If necessary:] From whom does this contact originate?

Do you want to actively win over departing customers or customers of other

energy suppliers? [If yes:] How?

I had a look at your website for digital products and services. I found the

following:

i. Digital grid connection portal "SWEn” - your chatbot and voicebot in the

service area Various online forms on different topics, such as:
A. registration

B. deregistration

C. meter reading transmission

D. budget billing

E. reporting defective street lighting

ii. In the electricity sector
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A. tariff calculator

iii. For the Ettlingen swimming pools, there was an app + e-ticket dispatch by

e-mail.
h) Why do you provide your customers with these products and services?

i) What other digital products and services do you provide to your customers in

addition to the ones mentioned above, or are you already planning to do so?

j) Have you already received feedback from your customers on these products and

services?
k) If the following points have not yet been discussed:

i. Do you already use or plan to develop your own app for new services/products
or their integration into external apps (City App)? [If yes:] What function-
alities does/should the app have? [Real-time data visualisation, contract

management, ...|

ii. Do you already operate or plan to operate a digital platform? [For distri-
bution purposes, as a municipal network or for Internet of Things applica-
tions, real-time customer service, energy data platform, flexibility platform

for surplus electricity, platform as an ecosystem, ...|

iii. Do you want to offer concepts for intelligent load management and/or smart

home approaches for private customers?

iv. To what extent do you already promote or plan to promote self-generation
among customers? [e.g. by means of infrastructure through RE plants,

neighbourhood projects, ...].

v. Do you plan to offer customer-oriented services? [e.g. contracting, energy
efficiency advice, especially virtual energy advice, smart home or smart city,
LoRa Wan, ...].

vi. What are your plans for the mobility business field?
A. electric mobility
B. sharing services
C. public transport

vii. What opportunities will the smart meter rollout create for you in the house-

hold customer sector?

viii. To what extent do you plan to implement the new regulation regarding

intra-year consumption information to customers?

ix. Do you also plan to do this for energy generation, if we are talking about

prosumers?

x. What are your plans for variable electricity pricing?
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1) Do you perceive that customer proximity to your municipal utility is changing

due to increasing digitalisation? [If yes:] To what extent?
m) Are your digital products and services aimed at a specific target group?
n) Who is already using your digital products and services and to what extent?
0) To what extent do customer wishes flow into your portfolio of offers?
i. How do you identify them?

p) How do you respond to customer feedback? [is it incorporated directly, is it

difficult,...]
q) Where do you see that your customers are satisfied or dissatisfied?
ITT) Next steps

In the coming weeks, we will conduct focus group interviews to analyse customer expec-
tations regarding digital products & services of municipal utilities in more detail. The
questionnaire is not yet ready, but our discussion will be essential for its development.
After the focus group interviews, I would like to discuss the results and their feasibility.
We would be happy to include your interests in the preparation. I would also be very
pleased if you could take a look at the questionnaire before conducting the focus group
interviews and give me your feedback. But in order to address your interests already now,

I have a few questions:
e What aspects of the research would be of interest to you?
e What would you want to use the results for?

e Which target group would be of particular interest to you? [current customers,

former customers, electricity customers, gas customers, certain age groups...].
IV) Conclusion

Do you have any further questions or suggestions regarding our project in general or the

conduct of the group discussion?

Thank you again for your time and support!
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B. Questioning Route Focus Groups

[Welcome and introduction].

Opening questions

1.

Would you like to introduce yourself briefly. What is your name and how long have
you been a customer of the Stadtwerke? [everyone answers the question once in
10-20 seconds] Alternatively, for non-Stadtwerke customers: Which energy supplier

are you currently with?

Introductory

1.

2.
3.

Generally speaking, what are the tasks of a municipal utility from your point of

view? [little introduction that municipal utilities are not only electricity suppliers]
Where in particular do you have points of contact with your municipal utility?

What do you generally expect from your municipal utility?

Transition

1.

How do you feel about the increasingly digital offers of municipal utilities? [Possibly

ask more deeply: Do you get along well with the digital offers?]

. Now more concretely: Which digital products or services of your municipal utility

do you use so far?
a) Think back to when you used it: How did you feel when you used it?
b) What did you like best about it?

. With a view to the areas presented: Which digital / online products and services

should a municipal utility offer?

. What are your main expectations of the digital products and services of a municipal

utility? [As an interim question, always refer back to the chart: Let’s take another
look at the chart, what about the other areas?]

. How should digital products and services be best designed in your view? What do

you attach particular importance to?

Ending

1.

3.
4.

Now, in conclusion, assume you have 1 minute to present your essential personal

expectations to the Stadtwerke. What would you say? [all answer the question]

. Let us summarise the central aspects of our discussion. [2nd moderator summarises

the results of the keyquestions in 2 minutes]
Is this summary complete? Do you have any changes or additions?

Have we forgotten anything?

[Allow 10 minutes for discussion]

[small conclusion]
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C. Stimulus Focus Groups

PV-solutions
(inkl. storage)

Grid connection
Energy cooperatives

EEG-request

Contract

conclusion /
. . . . .
Online

invoicing

Fault reporting

Meter readings

Chat bot /
Voice bot

App / Webplattform

D. Demographic Data

Municipal utility

Energy management /
Smart Home

wall box

Public
transport

Public charging

infrastructure

Sharing services
(car + scooter)

Consumption

Age

Gender

Education, if applicable, course of study / profession
if studying

Housing situation (condominium, rented flat, house...)

Do you have a PV system?

Do you have an electric car?

If you answered ”yes” to the previous question, do you
have a wall box?

Are you currently a customer of the municipal utili-
ties? (If ”yes”, please note the name)

If you answered “yes” to the previous question, with
which products and services?

If you answered "no” to the previous question, which
energy supplier are you currently a customer of?
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E. Interview Guide - Second Interview Municipal Utility
I) Introduction
Notes for the interviewer are placed in square brackets.

e Welcome

e Organisational matters:

Interview duration: approx. 1 hour.

— You can ask questions or make comments at any time in the interview, which

we discuss directly.

The interview is recorded (from the second step).

We do not publish the name of the municipal utility, nor your.
If you agree, then I would start the recording now.
Introduction to the research project

After our e-mail contact so far, I would like to go back to the aim of the interview and
our research project. As already mentioned, we are dealing with the future orientation of
municipal utilities in the energy transition. Our focus here is on the customer perspective
in the context of digitalisation. What expectations do customers have of their municipal
utility in the energy transition with regard to their digital products and services? In
addition, we would like to take a closer look at what you as a municipal utility see as
the potential of digital products and services for your customers and also look at what
products you as a municipal utility would be willing to provide to your customers and

develop for them.
IT) Questions
1. Entry: [10-15 min]

a) Would you like to introduce yourself briefly? What is your position at the

municipal utility?
b) What are your main areas of responsibility?

2. A small question in advance: To what extent do digital products and services play
a role in your vision of the future? How does this vision take into account the

expectations of your customers?

3. Focus group results [10min]

I would now like to go into more detail about the results of the focus groups. To do
this, I will present a few of the results to you. After that, I would be interested to
know: To what extent this corresponds with your previous assessments of customers’
expectations and how you face this as a municipal utility. What are your plans?
Which of the digital products and services mentioned would you be prepared to
make available to your customers / develop for them? Or perhaps you already offer
them?
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To sum up in advance: Both focus groups saw municipal utilities first and fore-
most as an energy supplier, especially an electricity supplier and infrastructure

operator.
Increasingly, development in the direction of generation was also desired:

— Both in the production of renewable energies and the promotion of energy

cooperatives
Digital products should

— be simple and intuitive

reduce bureaucracy
— support security of supply
— the interfaces of technical solutions should be open

should work

Public charging infrastructure was increasingly seen as a new business model

in the municipal utility portfolio.

Or the municipal utilities were often also seen to be responsible if no one else

was doing it.

However, the attitude towards other new business models such as PV or wall-

boxes offered potential for discussion

The first FG particularly saw the advantage of one-stop solutions for PV, wall-

boxes, etc.

However, one also saw the trade off between centrality, everything from one

source, and not being able to load everything onto the municipal utilities.

Interfaces to other experts would therefore make sense and everything comes

together at the municipal utilities as portal operators.

The second FG was much more power and cost oriented and was more concerned
that if everything came from the same supplier, the market power in the region
would increase too much and the costs could be passed on to other sectors such

as electricity.
Another field was energy management and smart homes.

— Here, both FGs saw the municipal utilities in energy management, but not

in the smart home due to the high complexity.
— In other words, the provision of a gateway to the smart home system.
— Due to the expertise, the latter was seen more with external providers

This brings us to the next topic, data security and data collection were an
important topic in the 1st FG, especially when it comes to the display of real-

time data.
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e In general, personal contact and local presence is important for customers
e Customer service
— No interest in chat or voice bots
— Telephone is the favoured medium as a quick solution is hoped for
e Transparency was also mentioned several times in both focus groups
— Price
— Energy mix
— Rapid provision of information in the event of a problem
e Web platform or app

— In principle, it was expected that customers would at least be provided

with an app or a web platform.
— Of course, a well-functioning web platform is part of the basic equipment.
4. Focus group discussion

e That was a short summary of the results. I would now be interested in your as-
sessment. To what extent does this correspond with your previous assessments
of customer expectations and what is your attitude to this as a municipal util-

ity?

e What are your plans? Which of the digital products and services mentioned
would you be willing to provide to your customers / develop for them? Or

perhaps you already offer them and why these in particular?
— If necessary, ask specifically for variable electricity tariffs
x What are your plans?
* What do they see as the opportunities that this opens up?

e Customers have described their contact with you as a municipal utility partic-
ularly in terms of contract conclusions, meter readings and online bills? Does

this match your perception? Do you see other points of contact?

e Have you already received feedback from your customers about your products

and services?
e Where do you see that your clients are satisfied or dissatisfied?

e And finally, where do you see the potential of digital products and services for

your customers?

e What are the future challenges for municipal utilities in terms of customer

expectations for digital products and services?
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.... have we forgotten anything?
ITI) Closing

Do you have any further questions?

Thank you again for your time and support!
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Code
Own Energy Supplier

Image of a Municipal
Utility

Core Expectations for
Municipal Utilities

Changing Portfolio for
Municipal Utilities

City and Municipal Utility

Personal Touch-Points

Local Presence and
Personal Contact

Products, Services and
Tasks of Municipal
Utilities

Core Competences
Customer Contact

Description
Information and experience about one's own electricity supplier.

Anchor example:

17: 00:00:46,140 --> 00:00:48,570

[...] Our electricity provider is YelloStrom, we do that ourselves. Um, but the heat is
handled by our landlord, that should be EnBW.

Statements about how the participants see municipal utilities. The category includes
both the core expectations of public utilities and the participants' points of contact with
public utilities.

Collection of general core expectations for municipal utilities. In particular, what
differentiates municipal utilities from other energy suppliers?

Anchor example:

11: | see energy supply as the main responsibility of the municipal utilities, but also a
change in energy supply towards a more sustainable system, especially in the municipal
sector. For me, this also includes new technologies. In the future, | will expect my
municipal utility to offer a real-time electricity tariff with the corresponding
infrastructure of a smart meter and smart offers to implement energy management. And
whether that includes PV solutions or a wallbox remains to be seen. But in any case, if |
want to have something like that or a heat pump, advice that the municipal utility also
has the competence to pass on, at least at some point. #

Statements on a changing portfolio of tasks for municipal utilities - initiated in particular
by the energy transition.

Anchor example:

15: | see it as an opportunity for the municipal utilities. So | don't see why they shouldn't
do it and maybe have a new business model? But | can also imagine that they find it
difficult to offer products like this if they have only ever done electricity contracts up to
now. #

Statements about the relationship between the city and the municipal utility.

Anchor example: 18: 00:28:39,910 --> 00:28:47,140 But the question is also whether the
city itself can save money, for example by only switching on half of the streetlights after
10 am.

111: 00:28:47,660 --> 00:28:50,230 This is not the public utility. You have to differentiate
a bit...
Personal touch-points of the participants to offers of municipal utilities.

Anchor example:

19: 00:26:21,500 --> 00:26:45,260 So | only have end customer contact. | actually have a
lot of online contact via a web platform, i.e. online invoices, contract conclusions and so
on. That's all done online for me now. Even the transmission of meter readings. And
apart from that? | don't think that's the case here. Public transport, of course. But of
course | also do that online. But that's not here with the public utility company, is it?
Municipal utilities should have a local presence and be close to citizens.

Anchor example:

12: 1 generally believe that there is someone | can talk to. It doesn't matter how | reach
them. It's not so important to me whether | have to call or whether | can reach them on
some social media channel. The main thing is to find them. #

Includes discussion aspects about potential digital products, services and other tasks of
municipal utilities and their evaluation from the customer's perspective.

Includes products identified as core competences of municipal utilities.
Comments about the Customer Contact and Relation.

Anchor example:

Then take care of the end customers. There is the whole contract management, the
contact, the communication...
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Electricity and Heat
Supply

Infrastructure

Procurement and
Generation

Security and Reliability

Smart Services
EV Storage and Charging

Wall box

Public Charging
Infrastructure

Energy Communities and
other Forms of
Participation

Decentralized Energy
Resources

Energy Trading

Includes aspects about electricity and heat supply.

Anchor example:

So for me it is basically clear that municipal utilities are a supplier of infrastructure and
electricity, heat, water, mobility, as | said, with electricity, heat and water being the most
important.

Includes aspects about the infrastructure operated by municipal utilities.

Anchor example:

So for me it is basically clear that municipal utilities are a supplier of infrastructure and
electricity, heat, water, mobility, as | said, with electricity, heat and water being the most
important.

This category summarizes comments about the procurement and generation of
electricity.

Anchor example: This goes in the direction of utility services being expanded to the point
where the municipal utility itself expands its utility services or energy production.
Statements about the security of supply and reliability of public utilities.

Anchor example:

A reliable energy supply, that is the task of the municipal utilities and not some digital
products.

Summary of smart services according to Pauckstadt et al. (2020).

Those business models focus on electric mobility including

battery stroage and charging infrastrucutre.

Includes explanations about the design and necessity of wall boxes and services around
them in the municipal utility portfolio.

Anchor example:

If I have a box for my electric vehicle, | have to register it or have it approved from 22
KW. Yes, that's how it is now in the electricity sector.

Includes comments on the design and necessity of public charging infrastructure in the
municipal utility portfolio.

Anchor example:

12: Nevertheless, | see it as the city's responsibility to ensure that there is sufficient
charging infrastructure, for example, and | don't really care how the city does it, whether
it commissions the public utility company or not. | don't really care, but | wouldn't
complain to the municipal utilities if there wasn't enough charging infrastructure, | would
complain to the city.

There are many types of energy communities. They are groups of

(mostly) prosumers, who share energy resources, like microgeneration

units and storage. Among Energy Communities this category summarizes other forms of
participation and cooperation.

Anchor example:

14: What | think would be even more important would be such citizen energy plants, that
you could get the municipal utility company involved, that when you build a wind
turbine, that they build up a community where everyone can become a shareholder and
own a wind turbine. Because otherwise it is always difficult for people to get together.
Business models around decentralized energy resources can include different depth,
such as installation, predictive maintenance and more. Photovoltacis-systems and
battery storages fall into this category, e.g..

Anchor example:

11: If they also offer PV solutions and storage. Then you have everything from one source.

So if that's available, then the rest is too.

Those business models enable customers to sell energy either through a broker or on
their own.
This category additionally summarizes statements about energy purchases done by

68

12

21

27



F. Codebook

69

Flexibility

Energy Efficiency with
Smart Home and Smart
Meters

Other Mobility Services

Public Transport

Sharing Services

Administrative Processes
Grid Connection

Meter Reading

Invoicing

Conclusion of Contract /
Contract Modification

Fault Reports

municipal utilities.

Anchor example:

Or you can even go so far as to say that | want to make zero feed-in based on this data. In
other words, | may have a PV system on the roof, but because of the current situation
that | hardly receive anything per kilowatt hour that | feed into the grid, | say | don't want
to feed it in and then regulate my inverters accordingly so that if | can't use the electricity
myself, no one else gets it either. You can do things like that.

This category summarizes statements about flexibility services.

This category summarizes statements about business models consisting of smart homes
and meters, which include energy efficiency and saving services. They aim to reduce
energy consumption.

Anchor example:

The municipal utility should then participate and perhaps hand over such a task, such a
programming task, to professionals. But the municipal utility should then participate and
perhaps hand over such a task, such a programming task, to the professionals. This may
also make sense, as municipal utilities are probably not in the best position due to their
personnel. From that point of view.

Includes statements about the mobility offerings of municipal utilities with the exception
of electromobility offerings.

Includes comments on the design and necessity of public transport in the municipal
utility portfolio.

Anchor example:
What about public transport?

111: 00:09:08,680 --> 00:09:14,110 That is the same as sharing services. That is not the
issue for us in [this region].

Includes comments on the design and need for sharing services in the municipal utility
portfolio.

Anchor example:

| also think the sharing services, that the all digital for me also the added value for me
also in everyday life.

Includes statements about administrative processes.

Includes comments on the design and necessity of digital or alternative options for grid
connection applications.

Anchor example:

12: The grid connection is of course clearly municipal utilities.#

Includes explanations on the design and necessity of digital or alternative options for
meter reading transmission.

Anchor example:

11: 00:57:21,660 --> 00:57:28,050

| mean clearly, then also the meter reading transmission is then obsolete if | get a smart
meter.

Includes explanations on the design and necessity of digital or alternative ways of
invoicing.

Anchor example:

Whereas for me, an email is also totally important, because it contains my invoices.
Includes explanations on the design and necessity of digital or alternative ways of
concluding or modifying the contract.

Anchor example:

Good, then, contract conclusions and changes. Of course, they have to be possible in
some way. If this can be done elegantly via an online portal. Good.

Includes explanations on the design and necessity of digital or alternative options for
fault reporting.
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EEG Requests

Broadband Expansion

Web Platform

Career Page

App

Information Provision
and Communication and
Consulting

Customer Service

Displaying Consumption

Variable Electricity
Tariffs

Referral to specialised
Companies

Includes explanations on the design and necessity of digital or alternative ways of
submitting EEG requests.

Anchor example:

[...] EEG requests.

111: 00:46:25,800 --> 00:46:36,940 That's just it. You can do it, but it needs to be
explained. That is possible.

Information on broadband expansion in the portfolio of municipal utilities.

Anchor example:

And what | know from Friedrichshafen, where | was before, is that they also promoted
the expansion of fibre optics. | don't know how it is here, but | thought it was quite good.
Includes explanations about the design and necessity of web platforms.

Anchor example:

That's nice if they offer it, and something like an e-mail service or a website or something
like that is of course part of it.

Comments about the career page.

Anchor example:

16: Then it goes in the other direction. But a transparent career site, where you also apply
for jobs, | would say, is also a core competence somewhere.

Includes explanations about the design and necessity of apps.

Anchor example:

| don't mean push notifications like when you get a text message. But when you open the
app because you want to look up something, you see a little article or sometimes the
apps have their own inbox. But | don't actually click on it either.

Includes explanations about the design and necessity of information provision, for
example through playful approaches or energy-saving tips in the municipal utility
portfolio and general external communication. In addition, the category includes
explanations about the design and necessity of providing data for customers' own use.
Additionally, this category includes comments about consulting tasks of municipal
utilities.

Anchor example:
But in any case consultation, if | want to have something like that or a heat pump, that
the public utility company also has the competence to refer me, if nothing else.

Statements about the customer service, Chatbots, etc.

Anchor example:

And | don't expect much from customer service. And there aren't as many customers as
Telekom has now or so. So they'll manage that.

Includes comments on the design and need for digital or alternative means of displaying
consumption.

Anchor example:

But if | had, let's say, a smart meter and my wallbox and my PV system and | actually
wanted to track the consumption, | would do that via an app and not go to some website
every time.

Statements about variable electricity tariffs.

Anchor example:

In the future, | will expect my municipal utility to offer a real-time electricity tariff as a
power supply with the corresponding infrastructure of a smart meter and smart offers to
implement energy management.

Statements about the tasks of municipal utilities to refert to other specialised companies,
such as installers.

Anchor example:
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71

Synergy Effects and
Bundle Solutions

Low-cost Energy and
Transparency

Design of Digital

Products and Services

Data Collection

Feelings in Connection
with the Digital Offer

110: 00:31:13,190 --> 00:31:58,200

It doesn't say that now, but it's also very special and | think that at least EnBW also has
that, so that when it comes to any changes to the meter, you can display the specialist
companies in the area by postcode.

Statements about simplified or more cost-effective solutions through synergy effects or
the convenience of "all from a single source solutions".

Anchor example:

13: 1 find it practical that | might not need another provider. But that it could be handled
by a single entity. But in itself it may not be the core task. It would be practical if they
had it.

Statements about the provision of low-cost energy by municipal utilities, prices and
tranparency.

Anchor example:

| wrote about price transparency, because at the end of the day you have to pay for
everything and you have to know a little bit where it comes from.

Statements on the design of digital products and services.

Anchor example:

110: 00:29:33,430 --> 00:29:52,930 Less bureaucracy, in general. So that what can be
automated automatically also works. And when | see that the chat or voice bots don't
work properly, then we can talk about whether this is necessary at all. But that such
transmissions are paperless and transmitted in real time.

Comments about data collection by municipal utility applications, DSGVO, data security
etc.

Anchor example:

15: | don't care if they have my data or not. So they should rather have it and optimise it
somehow.

Feelings and concerns of the participants in connection with the digital and increasingly
digital offer of municipal utilities.

Anchor example:

111: 0:45:13.7--> 00:45:21.930 It's also a question of how much more digital a customer
actually needs. | mean, as long as you still have this rigid uniform tariff, it doesn't really
matter.

71

10

10

18






References

Agora Energiewende. (2017). Energiewende und Dezentralitit. Retrieved from www.agora
-energiewende.de

Aljanabi, M. (2023). ChatGPT : Future Directions and Open possibilities. , 2023, 16-17.

BDEW. (2017). Digitalisierung aus Kundensicht. Retrieved from www.bdew.de

Beier, C., Grunwald, L., Hagemeier, A., Hunstock, B., Krassowski, J., & Witkowski,
S. (2020). Abschlussbericht des Forschungsvorhabens TrafoSW Transformation von
Stadtwerken als wichtige Siule der Energiewende (Tech. Rep.).

Berlo, K., & Wagner, O. (2015). Die kommunale Kraft- Wérme-Kopplung im Spannungsfeld
zwischen Strommarkt und Energiewende (Tech. Rep.). Retrieved from https://
www.econstor.eu/handle/10419/107662https://goo.gl/7qyN8i

BMWK. (2016a). BMWK - Gesetz zur Digitalisierung der Energiewende.
Retrieved from https://www.bmwk.de/Redaktion/DE/Downloads/Gesetz/gesetz
-zur-digitalisierung-der-energiewende.html

BMWEK. (2016b). Gesetzeskarte fiir das versorgungssystem Energie Karte zentraler Strate-
gien, Gesetze und Verordnungen EUROPAISCHE EBENE. , 26. Retrieved from
www.bmwi.de/gesetzeskarte

BMWK. (2022a). BMWK - Instrumente zur Sicherung der Gasversorgung. Retrieved
from https://www.bmwk.de/Redaktion/DE/Artikel/Energie/gas-instrumente
-zur-sicherung-der-versorgung.html

BMWK. (2022b). FAQ-Liste LNG-Terminal in Deutschland.

BMWK. (2022c). Gesetzentwurf der Bundesregierung.

BMWK. (2023). BMWK - Kabinett beschliefst Neustart fir die Digitalisierung der
Energiewende und stellt Weichen fiir beschleunigten Smart-Meter-Rollout. Re-
trieved from https://www.bmwk.de/Redaktion/DE/Pressemitteilungen/2023/
01/20230111-kabinett-beschliesst-neustart-fur-die-digitalisierung-der
—energiewende.html

BMWSB. (2022). BMWSB - Gebdudeenergiegesetz - Das Gebdudeenergiege-
setz. Retrieved from https://www.bmwsb.bund.de/Webs/BMWSB/DE/themen/
bauen/energieeffizientes-bauen-sanieren/gebaeudeenergiegesetz/
gebaeudeenergiegesetz-artikel.html

BNetzA. (2022a). Bundesnetzagentur - Aktuelle Lage Gasversorgung. Re-
trieved from https://www.bundesnetzagentur.de/DE/Gasversorgung/aktuelle
_gasversorgung/start.html

BNetzA. (2022b). Bundesnetzagentur - Neue Verbraucherrechte. Retrieved from https://

73


www.agora-energiewende.de
www.agora-energiewende.de
www.bdew.de
https://www.econstor.eu/handle/10419/107662https://goo.gl/7qyN8i
https://www.econstor.eu/handle/10419/107662https://goo.gl/7qyN8i
https://www.bmwk.de/Redaktion/DE/Downloads/Gesetz/gesetz-zur-digitalisierung-der-energiewende.html
https://www.bmwk.de/Redaktion/DE/Downloads/Gesetz/gesetz-zur-digitalisierung-der-energiewende.html
www.bmwi.de/gesetzeskarte
https://www.bmwk.de/Redaktion/DE/Artikel/Energie/gas-instrumente-zur-sicherung-der-versorgung.html
https://www.bmwk.de/Redaktion/DE/Artikel/Energie/gas-instrumente-zur-sicherung-der-versorgung.html
https://www.bmwk.de/Redaktion/DE/Pressemitteilungen/2023/01/20230111-kabinett-beschliesst-neustart-fur-die-digitalisierung-der-energiewende.html
https://www.bmwk.de/Redaktion/DE/Pressemitteilungen/2023/01/20230111-kabinett-beschliesst-neustart-fur-die-digitalisierung-der-energiewende.html
https://www.bmwk.de/Redaktion/DE/Pressemitteilungen/2023/01/20230111-kabinett-beschliesst-neustart-fur-die-digitalisierung-der-energiewende.html
https://www.bmwsb.bund.de/Webs/BMWSB/DE/themen/bauen/energieeffizientes-bauen-sanieren/gebaeudeenergiegesetz/gebaeudeenergiegesetz-artikel.html
https://www.bmwsb.bund.de/Webs/BMWSB/DE/themen/bauen/energieeffizientes-bauen-sanieren/gebaeudeenergiegesetz/gebaeudeenergiegesetz-artikel.html
https://www.bmwsb.bund.de/Webs/BMWSB/DE/themen/bauen/energieeffizientes-bauen-sanieren/gebaeudeenergiegesetz/gebaeudeenergiegesetz-artikel.html
https://www.bundesnetzagentur.de/DE/Gasversorgung/aktuelle_gasversorgung/start.html
https://www.bundesnetzagentur.de/DE/Gasversorgung/aktuelle_gasversorgung/start.html
https://www.bundesnetzagentur.de/DE/Vportal/Energie/NeueVerbraucherrechte/start.html
https://www.bundesnetzagentur.de/DE/Vportal/Energie/NeueVerbraucherrechte/start.html
https://www.bundesnetzagentur.de/DE/Vportal/Energie/NeueVerbraucherrechte/start.html
https://www.bundesnetzagentur.de/DE/Vportal/Energie/NeueVerbraucherrechte/start.html

74 References

www . bundesnetzagentur.de/DE/Vportal/Energie/NeueVerbraucherrechte/
start.html

bpb. (n.d.). Furopean Green Deal | bpb.de. Retrieved from https://www.bpb.de/kurz
-knapp/lexika/das-europalexikon/309407/european-green-deal/

Bundesministerium der Justiz. (2005). § 1 EnWG - Einzelnorm. Retrieved from http://
WWW.gesetze-im-internet.de/enwg_2005/__1.html

Bundesregierung.  (2021).  Klimaschutzgesetz:  Klimaneutralitit bis 2045 | Bun-
desregierung. Retrieved from https://www.bundesregierung.de/breg-de/
themen/klimaschutz/klimaschutzgesetz-2021-1913672

Canzler, W., Gailing, L., Grundmann, P., Schill, W.-P.; Uhrlandt, D., & Rave, T. (2016).
Auf dem Weg zum (de-)zentralen Energiesystem? Ein interdisziplindrer Beitrag zu
wesentlichen Debatten. Vierteljahrshefte zur Wirtschaftsforschung, 85(4), 127-159.
Retrieved from https://www.econstor.eu/handle/10419/180144 doi: 10.3790/
VJH.85.4.127

deutschlandfunk. (2022). FEnergiesparen - Abhdngigkeit von Russlands Erdgas min-
dern | deutschlandfunk.de. Retrieved from https://www.deutschlandfunk.de/
energiesparen-abhaengigkeit-von-russlands-erdgas-mindern-100.html

Doleski, O. D. (2020). Realisierung Utility 4.0 Band 2. Retrieved from https://doi.org/
10.1007/978-3-658-25589-3

Erdmann, G., & Graebig, M. (2018). Die Rolle von Stadtwerken in der Energiewende.
Okologisches Wirtschaften - Fachzeitschrift, 33(1), 44. doi: 10.14512/0ew330144

European Commission. (n.d.). Europdischer Griner Deal | FEU-Kommission.
Retrieved from https://ec.europa.eu/info/strategy/priorities-2019-2024/
european—-green-deal_de#zeitleiste

European Commission.  (2014).  Klima- und energiepolitischer Rahmen bis 2030.
Retrieved from https://climate.ec.europa.eu/eu-action/climate-strategies
-targets/2030-climate-energy-framework_de

European Commission. (2022a). DESI by components — Digital Scoreboard - Data
& Indicators. Retrieved from https://digital-agenda-data.eu/charts/
desi-components#chart={%22indicator%22:%22desi_total’22,%22breakdown
-group’22:%22desi_totals’22,%22unit-measure’22:%22pc_desi’%22,%22time
-period%22:%222022%22}

European Commission. (2022b). A FEuropean Green Deal | European Commission.
Retrieved from https://ec.europa.eu/info/strategy/priorities-2019-2024/
european-green-deal_en

faz. (2022). Gas- und Olverbrauch reduzieren: Wie sich Energie sparen ldsst. Re-
trieved from https://www.faz.net/aktuell/wirtschaft/gas-und-oelverbrauch
-reduzieren-wie-sich-energie-sparen-laesst-17928238.html

Fett, P., & Kiiller, P. (2017). Kundenfokus: Startpunkt fiir die digitale Transformation
bei Stadtwerken. In Herausforderung utility 4.0 (pp. 545-573). Springer Vieweg,
Wiesbaden. Retrieved from https://link.springer.com/chapter/10.1007/978
-3-658-15737-1_28 doi: 10.1007/978-3-658-15737-1{\_}28

Fidan, M., Edelmann, H., Hollweg, H., Fleischle, F., Selter, M., Waldens, S., ... Eidelman,

74


https://www.bundesnetzagentur.de/DE/Vportal/Energie/NeueVerbraucherrechte/start.html
https://www.bundesnetzagentur.de/DE/Vportal/Energie/NeueVerbraucherrechte/start.html
https://www.bundesnetzagentur.de/DE/Vportal/Energie/NeueVerbraucherrechte/start.html
https://www.bundesnetzagentur.de/DE/Vportal/Energie/NeueVerbraucherrechte/start.html
https://www.bundesnetzagentur.de/DE/Vportal/Energie/NeueVerbraucherrechte/start.html
https://www.bpb.de/kurz-knapp/lexika/das-europalexikon/309407/european-green-deal/
https://www.bpb.de/kurz-knapp/lexika/das-europalexikon/309407/european-green-deal/
http://www.gesetze-im-internet.de/enwg_2005/__1.html
http://www.gesetze-im-internet.de/enwg_2005/__1.html
https://www.bundesregierung.de/breg-de/themen/klimaschutz/klimaschutzgesetz-2021-1913672
https://www.bundesregierung.de/breg-de/themen/klimaschutz/klimaschutzgesetz-2021-1913672
https://www.econstor.eu/handle/10419/180144
https://www.deutschlandfunk.de/energiesparen-abhaengigkeit-von-russlands-erdgas-mindern-100.html
https://www.deutschlandfunk.de/energiesparen-abhaengigkeit-von-russlands-erdgas-mindern-100.html
https://doi.org/10.1007/978-3-658-25589-3
https://doi.org/10.1007/978-3-658-25589-3
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_de#zeitleiste
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_de#zeitleiste
https://climate.ec.europa.eu/eu-action/climate-strategies-targets/2030-climate-energy-framework_de
https://climate.ec.europa.eu/eu-action/climate-strategies-targets/2030-climate-energy-framework_de
https://digital-agenda-data.eu/charts/desi-components#chart={%22indicator%22:%22desi_total%22,%22breakdown-group%22:%22desi_totals%22,%22unit-measure%22:%22pc_desi%22,%22time-period%22:%222022%22}
https://digital-agenda-data.eu/charts/desi-components#chart={%22indicator%22:%22desi_total%22,%22breakdown-group%22:%22desi_totals%22,%22unit-measure%22:%22pc_desi%22,%22time-period%22:%222022%22}
https://digital-agenda-data.eu/charts/desi-components#chart={%22indicator%22:%22desi_total%22,%22breakdown-group%22:%22desi_totals%22,%22unit-measure%22:%22pc_desi%22,%22time-period%22:%222022%22}
https://digital-agenda-data.eu/charts/desi-components#chart={%22indicator%22:%22desi_total%22,%22breakdown-group%22:%22desi_totals%22,%22unit-measure%22:%22pc_desi%22,%22time-period%22:%222022%22}
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
https://www.faz.net/aktuell/wirtschaft/gas-und-oelverbrauch-reduzieren-wie-sich-energie-sparen-laesst-17928238.html
https://www.faz.net/aktuell/wirtschaft/gas-und-oelverbrauch-reduzieren-wie-sich-energie-sparen-laesst-17928238.html
https://link.springer.com/chapter/10.1007/978-3-658-15737-1_28
https://link.springer.com/chapter/10.1007/978-3-658-15737-1_28

References 75

S. (2016). Stadtwerkestudie 2016 - Digitale Geschiftsmodelle: Digitalisiserung in der
Energiewirtschaft. Ernst € Young, bdew, 36. Retrieved from http://www.ey.com/
Publication/vwLUAssets/ey-stadtwerkestudie-2016-digitalisierung-in
-der-energiewirtschaft/$FILE/ey-stadtwerkestudie-2016.pdf

Fidan, M., Timm, M., Beermann, E., & Nording, N. (2021). Stadtwerkestudie 2021:
Zusammen in die Zukunft. , 160(44). Retrieved from https://www.ey.com/de_de/
forms/download-forms/stadtwerkestudie-2021 doi: 10.1007/s12614-020-9355
-1

Fidan, M., Timm, M., Siebel, A., & Nording, N. (2022). Stadtwerkestudie 2022:
Teure neue Energiewelt. bdew. Retrieved from https://www.bdew.de/service/
publikationen/stadtwerkestudie-2022-teure-neue-energiewelt/

Flick, U. (2009). Sozialforschung (3. Auflage ed.). Hamburg: Rowohlt-Taschenbuch-
Verlag. Retrieved from https://sfbs.tu-dortmund.de/handle/sfbs/1049

Gabler Wirtschaftslexikon. (n.d.).  Versorgungsbetriebe. Retrieved from https://
wirtschaftslexikon.gabler.de/definition/versorgungsbetriebe-50533

Grunwald, A., Renn, O., & Schippl, J. (2017). Die Energiewende verstehen — orientieren
— gestalten: der Ansatz der Helmholtz-Allianz ENERGY-TRANS. Handbuch En-
ergiewende und Partizipation, 829-846. Retrieved from https://link.springer
.com/chapter/10.1007/978-3-658-09416-4_49  doi: 10.1007/978-3-658-09416
A\ }49

Gumbert, T., & Fuchs, D. (2016). Biirgerbeteiligung und Energiewende — Par-
tizipationsmoglichkeiten im urbanen Raum. Sustainable Governance Discussion
Paper, 02/2016.  Retrieved from https://miami.uni-muenster.de/Record/
99f£f759f-1f90-458a-88da-38be%e8563c5/HierarchyTree?recordID=99ff759f
-1£90-458a-88da-38be9e8563c5 doi: 10.17879/72119651943

Jenner, S., & Schmitz-Grethlein, F. (2017). Discussion Paper: "Das Stadtwerk der
Zukunft”.

Joas, F., Pahle, M., Flachsland, C., & Joas, A. (2016, 8). Which goals are driving the
Energiewende? Making sense of the German Energy Transformation. Energy Policy,
95, 42-51. doi: 10.1016/J.ENPOL.2016.04.003

Kowallik, J. (2022). Theoretische Ausgangsbasis: Stadtwerke und finanzielle Biirgerbeteili-
gung. Biirgerbeteiligung als Finanzierungsinstrument fir (neue) Geschiftsfelder
kommunaler Stadtwerke in der Energiewende, 13-118. Retrieved from https://
link.springer.com/chapter/10.1007/978-3-658-36772-5_2 doi: 10.1007/978-3
-658-36772-5{\_}2

Kranz, J., Kolbe, L. M., Koo, C., & Boudreau, M. C. (2015, 3). Smart energy: where do
we stand and where should we go?  FElectronic Markets, 25(1), 7-16. Retrieved
from https://link.springer.com/article/10.1007/s12525-015-0180-3  doi:
10.1007/S12525-015-0180-3/ TABLES/1

Krueger, R. A. (1994). Focus Groups: A Practical Guide for Applied Research.

Lamnek, S. (2010, 8). Gruppendiskussion. Retrieved from https://sfbs.tu-dortmund
.de/handle/sfbs/874

Liebscher, S. (2021). Das neue Gebdudeenergiegesetz — Das solltest Du wissen!

75


http://www.ey.com/Publication/vwLUAssets/ey-stadtwerkestudie-2016-digitalisierung-in-der-energiewirtschaft/$FILE/ey-stadtwerkestudie-2016.pdf
http://www.ey.com/Publication/vwLUAssets/ey-stadtwerkestudie-2016-digitalisierung-in-der-energiewirtschaft/$FILE/ey-stadtwerkestudie-2016.pdf
http://www.ey.com/Publication/vwLUAssets/ey-stadtwerkestudie-2016-digitalisierung-in-der-energiewirtschaft/$FILE/ey-stadtwerkestudie-2016.pdf
https://www.ey.com/de_de/forms/download-forms/stadtwerkestudie-2021
https://www.ey.com/de_de/forms/download-forms/stadtwerkestudie-2021
https://www.bdew.de/service/publikationen/stadtwerkestudie-2022-teure-neue-energiewelt/
https://www.bdew.de/service/publikationen/stadtwerkestudie-2022-teure-neue-energiewelt/
https://sfbs.tu-dortmund.de/handle/sfbs/1049
https://wirtschaftslexikon.gabler.de/definition/versorgungsbetriebe-50533
https://wirtschaftslexikon.gabler.de/definition/versorgungsbetriebe-50533
https://link.springer.com/chapter/10.1007/978-3-658-09416-4_49
https://link.springer.com/chapter/10.1007/978-3-658-09416-4_49
https://miami.uni-muenster.de/Record/99ff759f-1f90-458a-88da-38be9e8563c5/HierarchyTree?recordID=99ff759f-1f90-458a-88da-38be9e8563c5
https://miami.uni-muenster.de/Record/99ff759f-1f90-458a-88da-38be9e8563c5/HierarchyTree?recordID=99ff759f-1f90-458a-88da-38be9e8563c5
https://miami.uni-muenster.de/Record/99ff759f-1f90-458a-88da-38be9e8563c5/HierarchyTree?recordID=99ff759f-1f90-458a-88da-38be9e8563c5
https://link.springer.com/chapter/10.1007/978-3-658-36772-5_2
https://link.springer.com/chapter/10.1007/978-3-658-36772-5_2
https://link.springer.com/article/10.1007/s12525-015-0180-3
https://sfbs.tu-dortmund.de/handle/sfbs/874
https://sfbs.tu-dortmund.de/handle/sfbs/874

76 References

- Stadtwerke Freiberg. Retrieved from https://www.stadtwerke-freiberg.de/
blog/energiegefluester/gebaeudeenergiegesetz.html

Losch, A., & Schneider, C. (2016). Transforming power/knowledge apparatuses: the
smart grid in the German energy transition Transforming power/knowledge appa-
ratuses: the smart grid in the German energy transition. Innovation: The Euro-
pean Journal of Social Science Research, 29(3), 262-284. Retrieved from https://
www.tandfonline.com/action/journalInformation?journalCode=ciej20

Liitjen, H., Tietze, F., & Nuske, T. (2014). Innovationskooperationen von
Stadtwerken Eine empirische Untersuchung von Treibern und Barrieren. Retrieved
from https://books.google.com/books/about/Innovationskooperationen_von
_Stadtwerken.html?hl=de&id=_jvvAwAAQBAJ

Mayring, P. (2015, 3). Qualitative Inhaltsanalyse. Qualitative Inhaltsanalyse, 115—
122. Retrieved from https://content-2select-1com-1nns11j2w02e4.perm.fh
-joanneum.at/media/moz_viewer/552557d1-12fc-4367-al7f-4cc3b0dd2d03/
language:de

McPhie, T., Crespo Parrondo, A., & Bedini, G. (2022). Joint European action for more
affordable, secure energy. Retrieved from https://ec.europa.eu/commission/
presscorner/detail/en/ip_22_1511

Mboller, L. (2022). Stadtwerke in der Energiewende — Experteninterviews zur zukiinftigen
Ausrichtung von Endenergieversorgern Inhaltsverzeichnis.

Morgan, D. L. (1997). Focus Groups as Qualitative Research (Second Edi ed.). Sage
Publications. Retrieved from https://books.google.de/books?hl=de&lr=&id=
LxF5CgAAQBAJ&oi=fnd&pg=PT6&dq=Focus+Groups+as+qualitative+research.+
morgan+1997&ots=3uRf AWXXKa&sig=K--Xd-3kIBwiCGwRYtWH8JirglE&redir_esc=
y#v=onepage&q=FocusGroupsasqualitativeresearch.morganl997&f=false

Nationale Leitstelle Ladeinfrastruktur. (n.d.). Glossar | Nationale Leitstelle Lade-
infrastruktur. Retrieved from https://nationale-leitstelle.de/verstehen/
glossar/

Nitsche, S. (2019). Stadtwerke-fit fiir die Zukunft? 2019 Kohleausstieg-Digitalisierung-
Regulatorik. Retrieved from https://www.derneuekaemmerer.de/beteiligungen/
news/stadtwerke-stellen-politik-verheerendes-zeugnis-aus-9509/

Palacios, S., Bauknecht, D., & Ritter, D. (2020). Photovoltaik-Pflicht mit Verpach-
tungskataster: Optionen zur Gestaltung einer bundesweiten Pflicht zur Installation
und zum Betrieb neuer Photovoltaikanlagen.

Paukstadt, U. (2019). A Survey of Smart Energy Services for Private Households. 14th
International Conference on Wirtschaftsinformatik, 1448-1462.

Paukstadt, U., Gollhardt, T., Blarr, M., Chasin, F., & Becker, J. (2020). A taxonomy
of consumer-oriented smart energy business models. 27th European Conference on
Information Systems - Information Systems for a Sharing Society, ECIS 2019, 0-17.

Richter, M., Heider, A., Krumm, A., & Janiak, F. (2019). Ubersichtsstudie zur EnergieSys-
temWende.

Rijkers-Defrasne, S., von Versen, T., & Malanowski, N. (2021). Herausforderung Peer-to-

Peer-Energiehandel in Deutschland: Potenziale, Herausforderungen und Ausblick.

76


https://www.stadtwerke-freiberg.de/blog/energiegefluester/gebaeudeenergiegesetz.html
https://www.stadtwerke-freiberg.de/blog/energiegefluester/gebaeudeenergiegesetz.html
https://www.tandfonline.com/action/journalInformation?journalCode=ciej20
https://www.tandfonline.com/action/journalInformation?journalCode=ciej20
https://books.google.com/books/about/Innovationskooperationen_von_Stadtwerken.html?hl=de&id=_jvvAwAAQBAJ
https://books.google.com/books/about/Innovationskooperationen_von_Stadtwerken.html?hl=de&id=_jvvAwAAQBAJ
https://content-2select-1com-1nns11j2w02e4.perm.fh-joanneum.at/media/moz_viewer/552557d1-12fc-4367-a17f-4cc3b0dd2d03/language:de
https://content-2select-1com-1nns11j2w02e4.perm.fh-joanneum.at/media/moz_viewer/552557d1-12fc-4367-a17f-4cc3b0dd2d03/language:de
https://content-2select-1com-1nns11j2w02e4.perm.fh-joanneum.at/media/moz_viewer/552557d1-12fc-4367-a17f-4cc3b0dd2d03/language:de
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_1511
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_1511
https://books.google.de/books?hl=de&lr=&id=LxF5CgAAQBAJ&oi=fnd&pg=PT6&dq=Focus+Groups+as+qualitative+research.+morgan+1997&ots=3uRfAWXXKa&sig=K--Xd-3kIBwiCGwRYtWH8Jirg1E&redir_esc=y#v=onepage&q=FocusGroupsasqualitativeresearch.morgan1997&f=false
https://books.google.de/books?hl=de&lr=&id=LxF5CgAAQBAJ&oi=fnd&pg=PT6&dq=Focus+Groups+as+qualitative+research.+morgan+1997&ots=3uRfAWXXKa&sig=K--Xd-3kIBwiCGwRYtWH8Jirg1E&redir_esc=y#v=onepage&q=FocusGroupsasqualitativeresearch.morgan1997&f=false
https://books.google.de/books?hl=de&lr=&id=LxF5CgAAQBAJ&oi=fnd&pg=PT6&dq=Focus+Groups+as+qualitative+research.+morgan+1997&ots=3uRfAWXXKa&sig=K--Xd-3kIBwiCGwRYtWH8Jirg1E&redir_esc=y#v=onepage&q=FocusGroupsasqualitativeresearch.morgan1997&f=false
https://books.google.de/books?hl=de&lr=&id=LxF5CgAAQBAJ&oi=fnd&pg=PT6&dq=Focus+Groups+as+qualitative+research.+morgan+1997&ots=3uRfAWXXKa&sig=K--Xd-3kIBwiCGwRYtWH8Jirg1E&redir_esc=y#v=onepage&q=FocusGroupsasqualitativeresearch.morgan1997&f=false
https://nationale-leitstelle.de/verstehen/glossar/
https://nationale-leitstelle.de/verstehen/glossar/
https://www.derneuekaemmerer.de/beteiligungen/news/stadtwerke-stellen-politik-verheerendes-zeugnis-aus-9509/
https://www.derneuekaemmerer.de/beteiligungen/news/stadtwerke-stellen-politik-verheerendes-zeugnis-aus-9509/

References 77

Retrieved from https://www.econstor.eu/handle/10419/232573

Rohbogner, G. (2020). Datenversorger statt Energieversorger in einem Post-Erneuerbare-
Energien-Gesetz-Zeitalter. Realisierung Utility 4.0 Band 1, 587-598. Retrieved from
https://link.springer.com/chapter/10.1007/978-3-658-25332-5_35 doi: 10
.1007/978-3-658-25332-5{\_}35

Schepers, M., Kalny, G., & Lobbe, S. (2020). FEntwicklung und Management
von FEnergiedienstleistungen — eine empirische Studie zur Unternehmensentwick-
lung in Energieversorgungsunternehmen Zusammenfassung (Tech. Rep.). Re-
trieved from https://publikationen.reutlingen-university.de/frontdoor/
index/index/docId/2784 doi: 10.34645/0PUS-2784

Schilling, K.-J. (2019). Stadtwerke im digitalen Raum. In Realisierung utility 4.0
band 2 (pp. 157-169). Springer Vieweg, Wiesbaden. Retrieved from https://
link.springer.com/chapter/10.1007/978-3-658-256589-3_13 doi:  10.1007/
978-3-658-25589-3{\_}13

Schmid, E., Knopf, B., & Pechan, A. (2016, 1). Putting an energy system transformation
into practice: The case of the German Energiewende. FEnergy Research € Social
Science, 11, 263-275. doi: 10.1016/J.ERSS.2015.11.002

Schulz, M., Mack, B., & Renn, O. (2012). Fokusgruppen in der empirischen Sozialwis-
senschaft. doi: https://doi.org/10.1007/978-3-531-19397-7-1

SmartGridsBW. (n.d.). Smart Meter Rollout - SmartGrids BW. Retrieved from
https://smartgrids-bw.net/arbeitsschwerpunkte/themenschwerpunkt-smart
-meter-rollout/

Stram, B. N. (2016). Key challenges to expanding renewable energy. Retrieved from
http://dx.doi.org/10.1016/j.enpol.2016.05.034 doi: 10.1016/j.enpol.2016.05
.034

Stute, J., & Kiithnbach, M. (2021). Dynamische Stromtarife unter Bericksichtigung des
Nutzendenverhaltens: Auswirkungen auf das Verteilnetz. Retrieved from https://
publica.fraunhofer.de/handle/publica/412325

tagesschau. (2022). Krieg in der Ukraine: "Wer Putin schaden will, spart Energie” | tagess-
chau.de. Retrieved from https://www.tagesschau.de/wirtschaft/verbraucher/
energiesparen-im-krieg-101.html

taz. (2022). Russlands Einnahmen verringern: Energie sparen gegen den Krieg - taz.de.
Retrieved from https://taz.de/Russlands-Einnahmen-verringern/!5840547/

Umweltbundesamt. (n.d.). Erneuerbare Energien in Zahlen | Umuweltbunde-
samt. Retrieved from https://www.umweltbundesamt.de/themen/klima-energie/
erneuerbare-energien/erneuerbare-energien-in-zahlen#uberblick

Vattenfall. (n.d.). Energiewirtschaftsgesetz (EnWG) einfach erklart | Vattenfall. Retrieved
from https://www.vattenfall.de/glossar/energiewirtschaftsgesetz

VKU. (2021). Nationale Umsetzung der EU-Energieeffizienzrichtlinie im Wdarmemarkt:
VKU. Retrieved from https://www.vku.de/themen/energiewende/nationale
-umsetzung-der-eu-energieeffizienzrichtlinie-im-waermemarkt/

Wagner, O., Aydin, V., Berlo, K., Gericke, N., Hennicke, P., & Venjakob, M. (2018). Status

und Neugriindungen von Stadtwerken. Deutschland und Japan im Vergleich. Input-

"


https://www.econstor.eu/handle/10419/232573
https://link.springer.com/chapter/10.1007/978-3-658-25332-5_35
https://publikationen.reutlingen-university.de/frontdoor/index/index/docId/2784
https://publikationen.reutlingen-university.de/frontdoor/index/index/docId/2784
https://link.springer.com/chapter/10.1007/978-3-658-25589-3_13
https://link.springer.com/chapter/10.1007/978-3-658-25589-3_13
https://smartgrids-bw.net/arbeitsschwerpunkte/themenschwerpunkt-smart-meter-rollout/
https://smartgrids-bw.net/arbeitsschwerpunkte/themenschwerpunkt-smart-meter-rollout/
http://dx.doi.org/10.1016/j.enpol.2016.05.034
https://publica.fraunhofer.de/handle/publica/412325
https://publica.fraunhofer.de/handle/publica/412325
https://www.tagesschau.de/wirtschaft/verbraucher/energiesparen-im-krieg-101.html
https://www.tagesschau.de/wirtschaft/verbraucher/energiesparen-im-krieg-101.html
https://taz.de/Russlands-Einnahmen-verringern/!5840547/
https://www.umweltbundesamt.de/themen/klima-energie/erneuerbare-energien/erneuerbare-energien-in-zahlen#uberblick
https://www.umweltbundesamt.de/themen/klima-energie/erneuerbare-energien/erneuerbare-energien-in-zahlen#uberblick
https://www.vattenfall.de/glossar/energiewirtschaftsgesetz
https://www.vku.de/themen/energiewende/nationale-umsetzung-der-eu-energieeffizienzrichtlinie-im-waermemarkt/
https://www.vku.de/themen/energiewende/nationale-umsetzung-der-eu-energieeffizienzrichtlinie-im-waermemarkt/

78 References

papier zum Projekt Capacity Building fiir dezentrale Akteure der Energieversorgung
in Japan. Wuppertal. Retrieved from www.wupperinst.org

Weckmann, S., Kuhlmann, T., & Sauer, A. (2017). Decentral Energy Control in a Flexible
Production to Balance Energy Supply and Demand. Procedia CIRP, 61, 428-433.
doi: 10.1016/J.PROCIR.2016.11.212

Weorrle, J. T. (2022). Solarpflicht: In welchen Bundeslindern sie gilt oder geplant ist -
dhz.net. Retrieved from https://www.deutsche-handwerks-zeitung.de/wo-eine

-solarpflicht-gilt-206871/

78


www.wupperinst.org
https://www.deutsche-handwerks-zeitung.de/wo-eine-solarpflicht-gilt-206871/
https://www.deutsche-handwerks-zeitung.de/wo-eine-solarpflicht-gilt-206871/

	Contents
	List of Figures
	List of Tables
	List of Abbreviations
	1 Introduction
	1.1 Motivation
	1.2 Aim of this Research

	2 Background & Related Work
	2.1 Changes in the German Energy System
	2.2 Understanding the Role and Business Areas of Municipal Utilities
	2.3 Political and Legal Framework
	2.3.1 European Legal Framework
	2.3.2 German Legal Framework


	3 Methods
	3.1 Method Selection
	3.2 Data Collection
	3.2.1 The Preparation and the Preparatory Interview
	3.2.2 Structure of the Focus Groups
	3.2.2.1 Sample and Recruitment

	3.2.3 The Follow-Up Interview

	3.3 Data Analysis
	3.4 Data Set Preparation and Quality Criteria Confirmation

	4 Results
	4.1 Customers' Perspective
	4.1.1 General Image of a Municipal Utility
	4.1.1.1 Personal Touch-points
	4.1.1.2 Locality of the Municipal Utilities

	4.1.2 Products, Services and Tasks of Municipal Utilities
	4.1.2.1 Core Tasks of Municipal Utilities
	4.1.2.2 Smart Services

	4.1.3 Energy Saving
	4.1.3.1 Other Mobility Services
	4.1.3.2 Customer Service
	4.1.3.3 App and Web platform
	4.1.3.4 Administrative Processes
	4.1.3.5 Synergy Effects and Bundle Products

	4.1.4 Design of Digital Products and Services

	4.2 Municipal Utility's Perspective
	4.2.1 Impacts of Digitalisation
	4.2.2 Customer Contact
	4.2.3 New Business Models
	4.2.4 App and Web Platform
	4.2.5 Customer Service
	4.2.6 Opportunities by the Smart Meter Roll-out


	5 Discussion
	6 Conclusion
	7 Declaration
	Appendix
	A Interview Guide - First Interview Municipal Utility
	B Questioning Route Focus Groups
	C Stimulus Focus Groups
	D Demographic Data
	E Interview Guide - Second Interview Municipal Utility
	F Codebook

	References



