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Abstract iii

Abstract

The mitigation of global climate change poses one of the major challenges of the twenty-
first century. Governments all around the world have set ambitious climate- and energy-
specific targets that shape the development of the energy and transportation sectors.
Increasing the share of renewable energies in the energy mix and substituting
conventional vehicles with electric vehicles (EVs) at the same time poses significant
challenges for the power grid. The coupling of the energy and transportation sectors offers
a promising increase in energy efficiency, as the EVs’ batteries can be used as storage
for the provision of utility services by supplying power to the grid for stabilization. This is
known as the vehicle-to-grid (V2G) application. Thus, suitable V2G applications can
contribute to the security of energy supply while at the same time promoting electrified
transportation and the integration of renewables. These applications are especially
efficient in a commercial context, where the capacities of several batteries can easily be
aggregated. Despite the promising benefits for the energy sector, the V2G integration is
progressing only slowly, as is the electrification of commercial fleets which is a
prerequisite for subsequent Information Systems (I1S)-enabled V2G application. In order
to do justice to the practice-relevant nature of this research endeavor, the focus is placed
on research conducted in a case set in the port of Hamburg, where commercial fleet
electrification and the V2G application are piloted.

This thesis investigates the role of IS for the electrification and V2G integration of
commercial fleets. Four studies were conducted and are compiled in this dissertation.
Study 1 conducts an analysis of the current knowledge base on Green IS, which provides
insight into the structure and foci of research conducted to enable sustainability through
IS. Studies 2 and 3 provide insight into the cost drivers of V2G applications, the specific
costs associated with battery degradation when using EVs for grid stabilization. The
results inform a final study that focuses on perpetuating the transformation of commercial
transport by examining the influencing factors of fleet electrification processes and
deconstructing barriers through IS interventions.

In sum, this dissertation demonstrates the feasibility and provides guidelines for
incorporating commercial electrified fleets as an active component of the energy
economic value chain. The understanding gained enables viewing fleet electrification and
V2G integration as IS-enabled amplification of the energy economic value chain towards
ecological sustainability.

The findings presented in this dissertation have implications for researchers concerned
with furthering ecological sustainability through Green IS as well as for practitioners
seeking to shape the changeover from conventional to electric vehicles in an
economically and ecologically beneficial way.
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A. Foundations 1

A. Foundations

The first part of this thesis is divided into two sections.

The following introduction motivates this thesis (A.l). With respect to the current
information systems (IS) research, this section introduces important research concepts,
gaps, and questions, as well as an overview of the anticipated contributions of this
cumulative thesis.

The second section (A.ll) introduces Green IS and Energy Informatics as the research
background of this work. Furthermore, it provides insight into the importance of IS in the
mobility and transportation sector and gives an overview of the research project, which
serves as a case study for this thesis.
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2 A Foundations

1. Introduction

This section introduces the research topic and agenda of this thesis. Starting with the
research motivation and the relevance of the research endeavor in the first section (I.1),
the second section (1.2) highlights the research gaps and questions addressed in this
thesis. Subsequently, the thesis’ structure is presented (1.3), followed by the positioning
and design (1.4), as well as an overview of anticipated contributions (1.5).

1.1 Motivation

The world that we are living in is undoubtedly thriving in numerous aspects. Economies
and populations are growing, and people have the ability to become more educated than
ever before (de Wit and Altbach 2021). However, these immense opportunities do not
come without major challenges (Robinson 2019). While trends such as automation and
digitization offer positive chances, one of the most pressing matters that humanity is
facing nowadays is global climate change. The depreciation of natural resources and
increasing greenhouse gas (GHG) emissions are just two noteworthy developments that
have not yet been tackled effectively. These complex challenges concern all of
humankind, and thus joint solutions need to be developed and put into practice at a global
level (Jordan and Moore 2020; Melville 2010).

One strategy to approach these challenges is climate change mitigation, which aims to
prevent the causes of climate change from persisting or arising (Al-Ghussain 2019; Fawzy
et al. 2020). As empirical evidence jointly points out the crucial role that increased and
anthropogenic GHG emissions play in global warming (Hansen and Stone 2015; Huber
and Knutti 2012; Schiermeier 2011), the primary focus of mitigation is on emitting less or
no GHGs, for example through burning fewer fossil fuels in the context of energy
production or individual and freight transportation. Consequently, a profound paradigm
shift in the energy sector of many industrialized countries around the globe has occurred
in recent years. Several governments — including Germany’s — have committed
themselves to establish future energy systems that foster the usage and integration of
renewable resources in energy generation, reduce the energy intensity of demand, and
lead to more sustainable and effective use of energy (Kitzing et al. 2012; REN21 2020).

The German government, in particular, has formulated ambitious climate- and energy-
specific targets that shape the development of the energy system (Bundestag 2021).
Energy production was responsible for 30% of GHG emissions in Germany in 2020 and
thus the largest source of emissions (Umweltbundesamt 2021). In order to reduce overall
GHG emissions by at least 88% compared to 1990 by 2040, a shift towards renewable
energies in energy production is inevitable (Klaus et al. 2010). In 2020, renewable
energies accounted for 41.1% of total power generation in Germany; however, with a
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