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Abstract

Information Systems (IS) research has intensively investigated the adoption of
information technologies (IT). However, the literature presents little about adopting Al,
which is a challenging intention that differs from what is known about the adoption of
other IT. AT’s technological nature enables machines acting autonomously and intelligent,
which continuously triggers the growth of its scope of application and its performance at
a high pace. Consequently, organizations must perceive Al adoption as a continuous task,
challenging decision-makers due to missing knowledge on how to manage such an
ongoing phenomenon. Therefore, the latest research engaged by AI’s peculiar continuous
characteristic calls for reworking our existing models for IT adoption, so that
organizations can use the new theory to guide Al adoption. So far researchers have been
focusing on Al applications, but due to its enormous number of potential fields of
application they have not been able to derive holistic insights on the technology

characteristics and how an organization can approach Al adoption holistically.

This thesis approaches the missing holistic perspective on Al adoption. The academic
target is to provide a framework which contextually connects existing knowledge on Al
use cases to the technology’s characteristics. Through this connection, the framework has
the ambition to inform AI adoption with an organizational perspective. Therefore, this
thesis has three research goals (RG). The first RG is to extend the knowledge on Al
technology (AIT) characteristics by pointing out which kinds of intelligent machines there
currently are and by delivering an overview on the existing components and
configurations of machine learning (ML) applications. The second RG is to investigate the
connection of the organizational value creation logic to the adoption of Al by investigating
the business model of organizations. The final third RG investigates the operation of Al

adoption by examining how organizations can understand the ongoing process.

The thesis approaches the three RGs by using the Technology-Organization-Environment
(TOE) framework as a guiding principle to develop an Al specific IT adoption model. Four
research articles present the results of this thesis. The first article follows the RG 1 and
presents two types of intelligent machines. The second article also follows the RG 1 by
delivering an ML application taxonomy. To add to RG 2, the third article demonstrates a

business model taxonomy. Finally, the fourth article targets RG 3 using the TOE
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components to explain how continuity appears when adopting Al. With the findings from

the articles the thesis presents a holistic model for AI adoption.

With the results the thesis contributes to the field of IT adoption. It shows that and how
IT adoption, in the case of AI, appears with a continuous character. The results
furthermore hold practical contributions since the developed model informs and guides
AT adoption. Another theoretical contribution appears for the TOE theory. With the third
article this thesis demonstrated that the term business model, so far, was not adequately

met within its previous state and presents a generally valid extension of the TOE frame.
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1 Introduction

Artificial intelligence (AI) offers organizations various disruptive potentials in numerous
domains (Enholm et al., 2022; Johnk et al., 2021; Legner et al., 2017). Al technologies
(AIT), due to their characteristics, are highly adaptable to many settings (Hong and Tam,
2006). With their adaptability, AIT can create autonomy and intelligence in almost
countless applicational settings, making Al a general-purpose-technology (GPT)
(Cockburn et al., 2018). Its ascribed general-purpose value forces decision-makers from
almost every organization of nearly every sector globally to consider the adoption of Al.
However, due to its peculiar characteristics, Al adoption is a completely different topic
than earlier information technologies (IT), necessitating the reworking of the existing IT

adoption models for AI adoption (Agerfalk, 2020).

Amid the variety of existing attempts at defining AI, the current information systems (IS)
discourse recognizes Al predominantly as a “frontier of computational advancements”
(Berente et al., 2021: 1437), which grows perpetually in terms of performance and scope
(Berente et al., 2021). This recognition derives from the prevalent phenomenon that
technologies that can be explained by mathematical algorithms as soon as their function
is unveiled are no longer perceived as intelligent technologies. AIT identify and
differentiate themselves from other IT by three main facets: autonomy, learning, and
inscrutability (Baird and Maruping, 2021; Berente et al., 2021; Glikson and Woolley,
2020; Kellogg et al., 2020; Lyytinen et al., 2021; Rahwan et al., 2019). These three facets
together represent and capture the current knowledge on AIT. Accordingly, for Al
adoption, that means the adoption of AI will continue perpetually, which has far-reaching

consequences for organizations seeking to adopt Al.

Adopting IT such as AI means “implementing a technology new to the organization and
the acceptance and use by the users in the society” (Radhakrishnan and Chattopadhyay,
2020: 89). From an IS perspective, one can perceive an organization as a system of several
sub-IS, each on its own consisting of technological as well as social components (Agerfalk,
2020; Boaden and Lockett, 1991). Accordingly, the adoption of IT is either an extension
of the current technological components of an IS, or as a replacement of a formerly

included one. Logically, the characteristics of every sub-IS of an organization grow from
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their comprised technological and social components, and the characteristics of the
organization’s overarching systemic IS grows from the entirety of characteristics
comprised within its sub-IS. Considering this coherence, IT adoption by the task-related
implementation of new technologies changes organizations on several levels (Dong et al.,

2021).

In the light of AI adoption, AIT provides the sub-IS and, consequently, the systemic IS
with intelligence, qualitatively growing with every new AIT implementation.
Nevertheless, from an IS perspective for the context of Al adoption, this means that
organizations, from the moment of starting AI adoption, put themselves into a never-
ending process of development. This is because the three facets per definition
theoretically always allow the existence of a more mature and better version of the
currently used AIT, which, can create the demand for continual improvements through

competitive pressure.

Knowing about the imminent challenge of a never-ending adoption is of central
importance for every organization. In today’s organizations, information is a critical key
to success (Schmidt et al., 2009). Hence, the importance of IS to manage the information
within organizations became inevitable. Since IT offers more and more opportunities to
increase the quality, processing, collection, allocation, and storage of as well as access to
information, the use of IT to upgrade the organizations’ IS became not just important, but
vital (Schmidt et al., 2009). Due to the role of IT within IS enabling the use, creation,
transmission, and manipulation of data and information (McKinney and Yoos, 2010),

organizations must keep their IT up-to-date, to avoid the aging of their IS.

To inform the strategically important decision of organizations whether to adopt IT or
not, research has intensively studied impacts on IT adoption. Nevertheless, the literature
remains fragmented on the subject of AIT adoption (Johnk et al., 2021). So far, there is
much knowledge on the potential value the technology application can create (Nam et al.,
2021). Furthermore, the literature presents several different streams researching, e.g., the
readiness of organizations for AI adoption (Johnk et al., 2021), the management of Al
implementation at task-level (Alsheibani et al., 2018), or the management of Al strategies
(Li et al., 2021). Nevertheless, research currently lacks a systemic IS perspective that can

inform AI adoption decision-making through a model which can explain the imminent IS
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transformation when adopting AIT. The target of this thesis, hence, is to shed light on the
impacts of AI adoption and to explain how organizations can approach Al adoption while
being aware of its ever-developing character. This thesis does this by developing a model
that contextually bundles AIT adoption impacting factors, which can then be used to
explain the AIT adoption caused IS transformation under consideration of AITs

peculiarities.

Within the IS domain, researchers have for decades predominantly used the Diffusion of
Innovation Theory (DOI), Technology Acceptance Model (TAM), and the Technology-
Organization-Environment Framework (TOE) (Oliveira and Martins, 2011;
Radhakrishnan and Chattopadhyay, 2020) to explain IT adoption. To grasp the
connection from a granular task-related technology implementation to high-level IS
adaptions, this thesis seeks an approach which considers both technological as well as
organizational aspects. Since TAM is on an individual level (Oliveira and Martins, 2011),
and DOI sets its focus on explaining how and why innovations diffuse by relying on
internal and external organizational components without considering the technological
characteristics, and in line with, e.g., Johnk et al. (2021), Nam et al. (2021), or Alsheibani
et al. (2018), this thesis will use the categories of TOE from DePietro et al. (1990) as a

guide and answer our three research goals:

1. Extend the knowledge within the Technology context of AIT adoption by delivering
theoretical ex-post insights about AIT applications.

2. Extend the knowledge within the Organization context of AIT adoption by
examining the consideration of business models.

3. Explain Al adoption process by TOE application.

Our results deliver a model informing AI adoption decision-making as well as the Al
adoption process using the TOE frame. Our findings on the one hand contribute to the
knowledge about the technological characteristics of AIT and on the other hand develop
the organizational TOE frame theoretically by generally extending the Organization
context. For Al theory, our results present a contextual connection of distinct existing Al
research streams by structuring those into the contexts of TOE. In addition, the results

extend the state-of-the-art in Al research with four artifacts that practitioners can use for
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AT adoption purposes. In the field of IT adoption research, the results open the Al-specific

perspective which is the first that has a continuous and ongoing character.
2 Artificial Intelligence Adoption Theory
2.1 Intelligent Information Systems

From a technological viewpoint, the current Al discourse often confuses AI with Machine
Learning (ML) by using both terms synonymously (Abdel-Karim et al., 2021; Agerfalk,
2020). ML is the method which most of the current AIT use (Agerfalk, 2020), but in fact
is only one out of various methods AI comprises. Researchers from the field of IS have
used various approaches to define the term Al. Collins et al. (2021) investigated which Al
definitions exist in the articles from the Senior Scholars’ Basket of Eight Journals! from
2005 until 2020. The most frequently used definitions appeared in the formulations of
Russel and Norvig (2010), calling Al the exhibition of human intelligence in machines
through mimicking humanoid cognitive functions, such as to learn, speak, problem-solve,
perceive, reason, and interact. Another commonly used approach depicts Al as a broad
spectrum of technologies which meet or overarch humans’ ability in cognitive tasks such
as learning or problem solving (DeCanio, 2016). Rai et al. (2019), finally, perceive Al “as
the ability of a machine to perform cognitive functions that research associates with
human minds, such as perceiving, reasoning, learning, interacting with the environment,
problem solving, decision-making, and even demonstrating creativity” (Rai et al., 2019:
iii)

Comparing the definitions, there are three main aspects they have in common. Every
definition connects Al to (1) computer programs, which can (2) act, and (3) perform their
actions intelligently. Especially the latter aspect, however, creates disagreements among
researchers since intelligence on its own is still lacking a commonly agreed upon
definition (Hassani et al., 2020). As a logical consequence, this lack of clarity in terms of

defining intelligence is a barrier to a clear understanding about which technology actually

1 The Scholars’ basket collects the eight top journals from the IS domain to “provide more

consistency and meaningfulness” (https://aisnet.org/page/SeniorScholarBasket).
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represents intelligence that is created by humans (Hassani et al., 2020). The current
solution to this lack of precision is perceiving Al in general as a computational target of
creating intelligent machines (Benaich and Hogarth, 2022; Berente et al., 2021). AIT,
accordingly, are the methods and techniques which researchers and practitioners use to
build those machines (Stone et al., 2022; Weber et al., 2022) which autonomously
perform functions that typically would benchmark biological intelligence (Collins et al.,

2021; DeCanio, 2016; Rai et al., 2019; Russel and Norvig, 2010).

However, the object of this thesis is not to define AI, but to shed light on the IS perspective
of its adoption on an organizational level. An IS is “a system which assembles, stores,
processes, and delivers information relevant to an organization (or to society), in such a
way that the information is accessible and useful to those who wish to use it” (Avison and
Myers, 1995; Buckingham et al., 1986). IS can appear in several different configurations.
The two counterparts of an IS are a social (i.e., humanoid) and a technological component
(Agerfalk, 2020; Boaden and Lockett, 1991). The goal of such constructs is to theoretically
depict the manipulation and the exchange of information inside and between the
counterparts of the IS as well as with other IS (Agerfalk, 2020). Information in this regard
is like a token, which each counterpart of an IS can manipulate (create, transform,
analyze, delete) or exchange (receive, store, and distribute) (McKinney and Yoos, 2010).
Holistically, an organization comprises various IS, which all interact with each other and

manipulate information independently.

This thesis considers Al adoption as the task-related implementation of AIT providing IS
with (machine) intelligence, growing by every AIT application implementation. Al
adoption comprises but is not limited to the implementation of AIT to a single or certain
tasks, which represents a use case, application, or task-related implementation
(McKinsey, 2018). Instead, AI adoption has the target to empower an organization’s
systemic IS with autonomy and learning capabilities holistically (Weber et al., 2022),
while considering technological inscrutability (Berente et al., 2021). In this regard, Al
adoption is a paradigm that organizations realize through the implementation of task-
related Al use cases (Agerfalk, 2020; Berente et al., 2021). Following, this thesis defines
Al adoption as the attempt to create intelligent IS by integrating AIT into IS (Agerfalk,

2020; Agrawal et al., 2021; Hassani et al., 2020). Through the inclusion of AIT, a non-AI
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IS empowers itself with the AIT’s peculiar capabilities of autonomous intelligent actions.
This creates novel phenomena within the social as well as the technical component, which

distinguishes intelligent IS from earlier IS in social as well as technological regards.

o

[:]AI Information Systems

& Al Technologies € Non-Al Technologies

I:lAI Target <+— Interaction

Figure 1. Intelligent Information Systems

2.1.1 Social Component

IS are constituent of social and/or technical components (Buckingham et al., 1986). There
are two different ways a social component can appear. First, the existence of a social
component can basically mean that the IS under consideration comprises human beings.
But there is a second rationale integrated into the nature of IS that the existence of human
beings brings in, which is social action (Agerfalk, 2020). Following Weber (1979), such
action is “social which in its meaning as intended by the actor or actors, takes account of
the behaviour of others and is thereby oriented in its course.” Social actions, accordingly,
comprise intentions and considerations which, due to our definition, AI enables for
machines (Russel and Norvig, 2010). Formerly, such behavior was exclusively reserved
for human beings, implicating that IS requires humans to comprise a social component.
Logically, with intelligence in IS, the social component is no longer bound to the existence
of humans. Instead, there is a social component also in the interaction of machines
(Agerfalk, 2020), which non-AI machines would not be able to fulfill. From a social
perspective, intelligent IS are the first IS which comprise three kinds of social interaction:

Human-human, human-machine, and machine-machine.
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The second phenomenon with intelligent IS that is strongly related to the novel
perspective on the social component regards the role of the technical component in
human-machine interfaces. Before the ability of machines to socially interact, humans
used machines for information purposes (Weber, 1979). A machine’s capability for social
interaction enables the machine’s autonomy within tasks, which leads to machines not
just augmenting humans, but even replacing them in terms of responsibility. That is a
relocation of the social role between human and machines. Due to sociality, the role of
machines shifts from simple task operations to assuming knowledge and responsibility

(Weber, 1979).
2.1.2 Technological Component

Theoretically focusing on the emergence of AIT’s ability of autonomous intelligent actions
there are two main technological logics. The difference between both can be best

explained via the concept of agents as introduced by Russel and Norvig (2010).

Al for us is the target of building machines which perform autonomously such functions
that typically would benchmark biological intelligence (Collins et al., 2021; DeCanio,
2016; Rai et al., 2019; Russel and Norvig, 2010). Machines in this regard comprise cyber
as well as physical systems (Berger et al., 2018). The control center (the “brain”) of these
machines consists of software performing tasks such as perceiving, visioning, or sensing,
which are considered as AIT (Stone et al., 2022; Weber et al., 2022). These technologies
function in such a way that research considers their data processing or their output as
action and, therefore, designate these algorithms as agents. AI/computer agents surpass
the action of other non-Al computer programs by their intelligence, which is expressed
through autonomous operation, perception of their environment, prolonged timely
persistence, adaption to change, and the creation and persecution of targets (Russel and

Norvig, 2010).
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Simple Reflex Agent ——
Executing
Backend
Environment | {_ Frontend > a
Learning Agent
Executing Learning
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Figure 2. Artificial Intelligence Agents (Kiihl et al.,
2022; Russel and Norvig, 2010)
Using the agent perspective, research distinguishes between two kinds of Al agents. Both
differ according to the perception of their intelligence. For the first agent, only the output
is considered as intelligent action. Kiihl et al. (2022) with reference to Russel and Norvig
(2010) depict these agents as simple reflex agents. The counterpart to simple reflex agents
are learning agents, which draw their intelligence from their data processing (Kiihl et al.,
2022; Russel and Norvig, 2010). The former agent relies on external predefined rules and
only acts according to these. The latter agent learns, meaning that these agents, based on
different learning methods, create their own rules which they then use to orientate their
action. Expert Systems, Rule Engines, and Decision Graphs are examples for simple reflex
agents, whilst Artificial Neural Networks, for example, represent learning agents. The

interplay of both types of agents then opens up the way towards Al.
2.2 Technology Adoption Decision in Information Systems

IT adoption is one of the main instigators of change in organizations (Dong et al., 2021).
Research explains this impact by the power IT has in handling the extensive use of
information. Every production process of each organization, whether physical or not,

requires some sort of information. This can be by supporting the processing workers or
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machines, or even by information itself being the commodity or product for processing
(Ghobakhloo et al., 2012). Since, accordingly, information is required for every process
within each organization, the structuration and organization of information with the help
of IS became inevitable (Ghobakhloo et al., 2012). Digital IT helped to increase the
capacity of these IS drastically, which is why organizations started to upgrade their IS
with several purpose-oriented IT (Ghobakhloo et al., 2012). Every IT brings with it novel
and peculiar challenges for the IS. Therefore, organizations are required to adjust their
existing IS according to the new IT. Hence, from an IS perspective, organizational change
is the adjustment of an organization’s logic of creation, allocation, and manipulation of

information (Dong et al., 2021).

Organization

Technology Environment

IT
Adoption
Decision

Figure 3. Impact on IT Adoption Decision (DePietro et al., 1990)

The highest possible degree of information quality is the key for a successful venture in
the today’s digital era. Hence, for organizations, one of the main intentions to adopt IT is
to exploit increased information quality by strategically changing the common
organizational IS environment (Dong et al., 2021). However, IS literature has shown
sufficiently that IT adoption does not automatically increase information quality but can
also drastically destruct it (Aggarwal, 2013). To avoid value destruction through mistaken
IT adoption decisions, IS research guides decision-makers with the TOE framework.
Accordingly, decision-makers generally must consider impacts from the three contexts of

TOE when deciding about IT adoption (DePietro et al., 1990) (Figure 3).
2.2.1 Technology

In the first context, Technology, both the availability and the technology-specific

characteristics impact the adoption decision (DePietro et al., 1990).
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Availability means that an organization must have access to the resources of the
considered technology. Access can be gained via two ways: Either there are external
suppliers which provide the technology to the adopting organizations (i.e., software-as-a-
service), or the organization can become a first mover or early adopter by adopting the
technology via in-house development. For each existing technology, either of the two ways
creates several different business cases, and organizations need to assess and
accommodate their decision-making process on the calculated case-specific chances and
challenges. In the case of enterprise resource planning (ERP) systems, for example,
external availability has grown to such an extent that there are providers for almost each
individual demand, leaving no room for gaining competitive advantages by in-house
development. Nevertheless, the wide diffusion of ERP systems among competitors also
set a standard for information quality in the organizations’ master data and, therefore,

can push the need for adoption.

Organization

Technology

« Availability Environment

» Characteristics

IT
Adoption
Decision

Figure 4. Technology Context (DePietro et al., 1990)

By the means of technological characteristics, the TOE framework addresses the
compatibility of the new IT with the existing organizational-internal IT landscape (Al-
Hujran et al., 2018). Since every different IT on its own comprises several capabilities and
key tasks (Agerfalk, 2020), it is necessary that an organization’s IT adoption is purpose-
driven (Baker, 2012). Hence, to be able to distinguish use cases that create value from
those which would destroy value, organizations must know and understand how a
technology distinguishes itself and how it interacts with remaining technologies. To
inform decision-makers, technology characteristics are the unique and general features

of a technology considering, e.g., design, capabilities, applications, architectures,
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concepts, components, behavior, or potentials (Berger et al., 2018). One common way to
define the characteristics of IT is by using the four layers2 service (human involvement),
content (data treatment, input, output), network (multiplicity, direction), and device (role

of technology, scope) (Berger et al., 2018), which this thesis will also use.
2.2.2 Organization

The context Organization considers the formal and informal linking structures,

communication processes, size, and slack of an organization (DePietro et al., 1990).

Linking structures impact the IT adoption decision regarding the connection of the inner-
organizational stakeholders. Representing the degree of interdisciplinarity within teams
and departments, the existence or absence of linking structures (product owners,
gatekeepers) pushes or hinders IT adoption decisions (Baker, 2012; Galbraith, 1973;
Tushman and Nadler, 1986). For example, decentralized and organic structures increase
the interdisciplinarity within organizations and, therefore, support innovativeness by

pushing IT adoption (Baker, 2012; Burns and Stalker, 2001; Daft and Becker, 1978).

In the light of communication processes, TOE addresses aspects like management
support and acceptance, which impacts the attitude of the whole organization’s
stakeholders against the technological adoption (Alshamaila et al., 2013; Low et al., 2011;
Oliveira et al.,, 2014). In the context of communication processes, the top-level
management impacts I'T adoption decisions by providing strategic innovation alignments

(Baker, 2012).

Finally, the last two components impacting the IT adoption decision in the Organization
context comes from size and slack. Measures such as the number of employees or the
financial return represents the size of an organization and can impact the decision
whether to adopt IT or not. Strongly related to the size, Baker (2012) citing DePietro et al.
(1990) mentions slack as the last Organizational component impacting the adoption

decision. The slack represents the freely available resources an organization has and can

2 A detailed description of the layers and subdimensions can be found in Berger et al.
(2018).
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therefore push adoption decisions, but is not a required factor (Baker, 2012; DePietro et

al., 1990).

Organization

« Formal and informal linking structures
« Communication processes

« Size

« Slack

Technology ] [ Environment

IT
Adoption
Decision

Figure 5. Organization Category (DePietro et al., 1990)
2.2.3 Environment

The Environment category of the TOE framework addresses the impact of the
surrounding environment the adopting organization finds itself in. Impacts on an IT
adoption decision arise from the surrounding government, market, industry, sector
structures, and geographical aspects (Borgman et al., 2013; Fryer et al., 1979; Kamath and

Liker, 1994; Lian et al., 2014; Oliveira et al., 2014; Prais and Mansfield, 1968).

According to its rules and regulations, the government may hinder as well as push IT
adoption for organizations. In the case of Al, e.g., on the one hand, governments seeks to
create laws which can limit or even prohibit the use of Al, but on the other hand,
governments may endeavor to aid the development of the state of art in Al by offering
public promotion (Beiker and Calo, 2012; DePietro et al., 1990; Schreurs and Steuwer,

2015).

Peculiarities of markets and industries extend over various aspects such as dynamism,
volume, innovativeness, etc. Each organization, due to their participation within that
market, somehow reflects these peculiarities. For this reason, the market itself also
impacts the IT adoption of organizations (Ghobakhloo et al., 2012). The mobile phone

market, for example, develops quickly, which puts pressure on the organization by
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requiring a high degree of competitiveness which impacts the IT adoption decision of the

participating organizations (Al-Hujran et al., 2018).

[ Organization ]

Environment

« Industry Characteristics market
Technology ] structure

« Technology support infrastructure
« Government regulation

IT
Adoption
Decision

Figure 6. Environment Category (DePietro et al., 1990)

The TOE framework has already proven its theoretical robustness multiple times. The IS
literature has used the framework to explain the adoption of, e.g., interorganizational
systems (Baker, 2012; Grover, 1993; Mishra et al., 2007), e-business (Baker, 2012; Zhu et
al., 2003; Zhu et al., 2004; Zhu et al., 2006; Zhu and Kraemer, 2005), electronic data
interchange (EDI) (Baker, 2012; Kuan and Chau, 2001), open systems (Baker, 2012; Chau

and Tam, 1997), or enterprise systems (Ramdani et al., 2009).

Although TOE delivers a general applicable frame for the adoption of IT, each IT is unique
due to its nature. The numerous different applications of the framework have shown that
within each of the three dimensions there are both contextual categories which exist only
explicitly for a certain technology as well as contextual categories which exist for each IT
adoption consistently (Zhu et al., 2004). Nevertheless, the configuration even within
consistent categories varies across different technologies (Baker, 2012). Therefore, there
is huge potential in applying the TOE framework to the context of AIT adoption. These
potentials come up, e.g., by testing those elements of the categories which researchers
currently perceive as consistent, by finding new persistent category elements, by defining
the technology-specific configuration of persistent category elements, or by finding new

technology-specific category elements.
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2.3 Artificial Intelligence Adoption

The adoption of Al holds special challenges for organizations (Weber et al., 2022). The
scope of this thesis focuses especially on the organizational and technological aspects of
Al adoption. Research from the Technology as well as the Organization context of TOE so
far has presented several factors affecting the adoption decision of Al as a specific type of
IT. In the following section, this thesis describes the state-of-the-art Al research in the
contexts Technology and Organization and will indicate existing research gaps in the
literature, which this thesis aims to close. Within the Technology context, this thesis
explicitly focuses on the characteristics of Al since the characteristics explain the source
of a technology’s explicit features. Within the Organization context, this thesis addresses
business model aspects as well as transformational aspects which occur within an

organization when adopting AIT.
2.3.1 Technology Context

In the Technology context, state-of-the-art research on AIT characteristics has reached
several milestones. To summarize and structure the characteristics of AIT, this thesis uses
the four-layer perspective of Berger et al. (2018) (Table 1). This perspective uses the four
layers service, content, network, and device, to structure the dimensions and
characteristics of IT as presented in Table 1. The fields highlighted in grey indicate the

characteristics, which accord to AIT.

Within the service layer, AIT is characterized through offering task-related value directly
to human beings through active usage (Berger et al., 2018), which the field of Al research
depicts as human-machine-interaction. AIT research has exposed this human-machine-
interaction via the two phenomena of augmentation and automation (Raisch and
Krakowski, 2021). In an Al-augmented human-machine interaction, for example, the
processing power of the AIT will directly support the human worker. This is present in
use cases such as Al supporting human beings in text creation through, i.e., suggestions,
translations, and corrections (Cagle, 2019). In an automated context instead, AIT will not
support human workers but replace them. There are examples for Al-empowered
automation, e.g., in the automotive industry, where manufacturers use Al agents to

automate and streamline their production processes (IBM, 2023).
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Table 1. Technology Characteristics of Artificial Intelligence (Berger et al., 2018)

Layer Dimension AIT
. Human . .
Service Active Usage Passive Usage
Involvement
Data . . . . . .
Collection Aggregation Analysis Execution Transmission
Treatment
Content _ _
Input Digital Physical
Output Digital Physical
Multiplicity One-to-One One-to-Many Many-to-Many
Network
Direction Uni-directional Bi-directional
Role of o
Application Infrastructure
Device Technology
Scope Cyber Cyber-Physical

Especially in the content layer, the framework captures the adaptability of AIT’s
capabilities to various purposes. Perception, comprehension, action, and learning
(Bawack et al., 2019; Bawack et al., 2021; Ransome Bawack et al., 2019) are the four
capabilities of AIT which enable it to either collect, aggregate, analyze, execute, or
transmit data3 (Berger et al., 2018). According to its capabilities, AIT can comprehend
contexts and can, therefore, automatically collect, e.g., real time customer data
(Cornelissen, 2021). Its capabilities of learning and comprehending are ideal for analysis
purposes, which enable advanced data-based decision-making, as already shown, e.g., in

motor sports (Aversa et al., 2018).

From a network layer perspective, AIT extends its flexible adaptability by being able to
appear as bi- as well as uni-directional technologies (Berger et al., 2018). Its uni-
directional characteristic, for example, appears in autonomously driving vehicles, which
perceive their environment via sensor data, but do not feed any information back to its

environment (Berger et al., 2018). The bi-directional information flow, on the other hand,

3 Other IT rarely provide each part of data treatment.
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appears within ML agents, which give back their formulated rules (trained model) learned

from data externally received (Berger et al., 2018).

Finally, the device layer addresses the function of the AIT within considered systems
(Adomavicius et al., 2007). AIT “provide a set of functions that directly address and satisfy
users’ needs” (Berger et al., 2018). This satisfaction of need is the most important
dimension of the technology, which s use cases, especially in innovation literature, play
a special role in that they transfer the state of a novel artifact from being an invention into
an innovation (Thompson, 1965). Accordingly, the utility in use cases is the deciding

metric which requires AIT to prove its value.

The growing diffusion of AIT across every business sector led to a huge diversification
between the technological models, components, and use cases. Nevertheless, GPTs such
as AIT (Cockburn et al., 2018) distinguish themselves from remaining IT by their
multivariate applicability (Hong and Tam, 2006). This means that such a GPT can create
value in completely different environments by fulfilling various purposes with similar
configurations. GPTs are thus highly adaptable with varying use cases due to the utility of
their key capabilities. In the case of AIT, the high adaptability of a single key capability
multiplies by the increasing number of technology configurations. This multiplying effect

again leads to a wide field of use cases, which is even more difficult to oversee.

So far, researchers’ interest is seemingly concentrated on expounding the extent of
variability of applications (Buck et al., 2021). However, research has missed building ex-
post models from existing AIT applications describing what the main purpose of applied
AIT is and how AIT appears in an applied manner. Especially for AIT implementation,
though, it is necessary that research derives theoretical generalizations on AIT use cases.
Currently, researchers have no specific insights about the types of intelligent machines
exist and which purposes AIT serves applied in use cases. This thesis, hence, sets its
purpose in addressing this research gap to inform decision makers. To do so, the first
research goal of this goal of this thesis is to address the missing ex-post theorization of

AIT applications.
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Table 2. Research Goal 1

RG 1: Extend the knowledge within the Technology context of AIT
adoption by delivering theoretical ex-post insights about AIT applications.
No. | Title Publication Outlet Publication
" Status
< |1 Raiders Of The Lost Ark - A International Journal | Published
B Review about the Roots and of Innovation and
E Application of Artificial Technology
3 Intelligence Management
§ 2 Machine Learning Application | Journal of Sport Under Review
nqé Archetypes: Management
Insights from the Complex
System of Professional Sports

2.3.2 Organization Context

The Organization context of TOE considers formal and informal linking structures,
communication processes, size, and slack. Although this frame has been adequate for
previous IT adoption decisions, there is a difference in the light of AI. In its current state,
TOE framework misses to consider the value creation logics of an organization. Due to its
GPT characteristic as well as its application purposes, Al can transform both the
processual functioning and the value creation logic of an organization (Weber et al.,
2022). Nevertheless, what TOE missis within the established components of the

Organization context is the impact coming from a transformed value creation logic.

AT adopted to transform the value creation logic of an organization alters the business
model by integrating AIT into their inner core, considering Al as a product and value
component (Brynjolfsson, 2017). These Al business models distinguish from other IT-
enabled business models regarding novel AIT-enabled value propositions and changed
data relation in the value creation process (Weber et al.,, 2022). Unlike previous IT
business models, AIT-based business models are able to propose values that “shift the
application of IT toward the domain of knowledge and service work” (Weber et al., 2022).
This AIT peculiarity appears e.g., in medical applications where AIT agents detect
diseases (Brynjolfsson, 2017). However, so far it is not clear, if TOE does comprise a

component in any of the three existing contexts which is able to represent business model
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perspectives. It is, therefore, necessary to consider the business model logic for Al

adoption.

Table 3. Research Goal 2

RG 2: Extend the knowledge within the Organization context of AIT
adoption by examining the consideration of business models.

No. | Title Publication Outlet Publication
Status
3 Toward an Enduring Football | European Sport Published

Economy: A Business Model | Management Quarterly
Taxonomy for Europe's
Professional Football Clubs

Research
Article

2.3.3 Transformation Aspect

However, whether the adoption decision is driven by the intention of integrating AIT into
the value provision or by the intention of optimizing organizational functions, the
adoption decision in every case depends on the effects the decision likely causes. These
resulting effects are the answer to the question of how an organization can approach the
transformation AIT adoption requires depending on the difference between the business
model’s current state and its targeted AIT-enabled status. Research has shown progress
in analyzing which role AIT can take over in business models (Weber et al., 2022).
However, the transformational procedure, which according to its extent also impacts the
adoption decision, has not yet been investigated intensively. Research has shown that AIT
adoption requires transformation across the different levels of an organization beyond
technological aspects to unfold its whole potential (Agrawal et al., 2021). What
researchers currently do not know is where to start from specifically and how this
transformational process goes on (Weber et al., 2022). This thesis, therefore, addresses
the missing consideration of the Al transformation by extending knowledge on the sector-

related business models and general Al transformation.
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Table 4. Research Goal 3

RG 3: Explain Al adoption process by TOE application.

No. | Title Publication Outlet Publication
Status
4 Artificial Intelligence Information & Under Review

Adoption and Management — | Management
An Evolution-Theoretical
Model

Research
Article

3 Main Results
3.1 Impacts from Technology Characteristics

The following section provides the results this thesis delivers for the Technology-enforced
impacts on the AIT adoption decision. The results focus on the characteristics of AIT and
deliver ex-post knowledge on the use case application of AIT. The first article investigates
which kinds of use cases for AIT generally exist regarding the focus of action (moving vs.
knowing). The second article explores which behavioral patterns, especially ML

applications, comprise key tasks.

3.1.1 Raiders of the Lost Ark - A Review about the Roots and Application of
Artificial Intelligence (Buck, Ifland, Stihle, and Thorwarth, 2021)

Whether AI appears as an innovative product or if its adoption increases the productivity
of processes (Makridakis, 2017), the various potentials AIT offers for organizations has
led to a vast field of different applications. The increased processing power of the last
decade has led AIT to take over various roles across almost every sector. Whilst the wide
variety of use cases has grown to an unmanageable extent, research has equally lost

ground in extending AIT theory.

To support academia as well as researchers in keeping the overview of the purposes AIT
can fulfill, this article especially focuses on the nature of AIT use cases. Technology use
cases, especially in the innovation literature, play a special role in that they transfer the

state of a novel artifact from being an invention into an innovation (Thompson, 1965).
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Accordingly, the use case is the deciding factor that an invention requires to prove its

value.

Indeed, research can no longer consider AIT as an invention due to its extensive use cases.
But it is similarly important to extract theoretical knowledge about use cases covered
within the vast number of existing applications. With this article, it was our target to
investigate a broad field of existing AIT use cases to formulate a general valid

conceptualization of which kind of AIT use cases exist.

Due to the vast number of existing use cases, this article decided to focus on the most
deeply embedded ones. For this article, the authors regarded a use case as deeply
embedded as soon as the use case article cites at least one of the most cited AIT articles
ever. To verify this criterion for the articles under consideration, the researchers first
conducted a citation network analysis to determine the most referenced AIT articles.
Within the articles which grew from the streamline of those 13 articles (“roots of AI”), the
authors searched for existing use case clusters representing generally valid use case

scenarios.

Overall, this work investigated 13,547 articles. Out of that basket, the authors started with
the 13 most cited articles and obtained 100 use case articles directly citing the most
referenced ones. From those 100 use cases, the researchers extracted a theoretical
construct describing types of existing application scenarios. Our results first show a
separation between theoretical and algorithmic development and use case applications.
Use cases, furthermore, divide into the two types of machines: Sensor-Related Hardware
(SRH) and Virtual Machines (VM). Both categories differ regarding their purpose of
application. While SRH uses AIT to enable AIT physical movements and interactions, a
VM, instead, has the target of knowledge creation and decision-making (Buck et al.,

2021).

From a theoretical perspective, this article contributes to the understanding of the nature
of AIT use case scenarios and supports increasing the purpose-adoption-fit. It therefore
contributes to the AIT adoption theory by extending the state-of-the-art of AIT

characteristics in the Technology context.
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Artificial Intelligence

Theoretical and
Algorithmic Use Case Application
Development (n=64)
(n=36)

Sensor Related
— Hardware
(n=14)

Virtual Machines
(n=50)

Figure 7. Types of Intelligent Machines (Buck et al., 2021)

3.1.2 Machine Learning Application Archetypes: Insights from the Complex
System of Professional Sports (Ifland, Protschky, Schiill, and Buck,
2023)

Recently, especially the sports domain has increasingly adopted AIT applications, e.g., for
player scouting and recruitment (Mathew et al., 2018; Rani P. et al., 2020), to increase
athlete workout outcomes, to increase the health of the athletes (see e.g., Stetter et al.
(2019), or Kautz et al. (2017)), for match strategy analysis (Parameswaran, 2013), or to
dynamically adapt customer offerings (see e.g., Arslan et al. (2022), or Arti et al. (2019)).
Most of these existing applications rely on ML methods (Agerfalk, 2020) and, due to its
wide diffusion within the sports domain, ML took over several purposes such as assisting
athletes by their training activities as well es support customer behaviour analyses and,
therewith, created various values for the different stakeholders of the sports industry. The
sports sector, hence, was a fitting environment to collect and analyze existing ML use

cases to extract general valid theoretical key tasks of ML application.

To extract ex-post theory on AIT, the authors developed machine learning application
archetypes. They did this by creating a taxonomy which collects and structures the

different configurations of the existing ML application within the sports sector. To regard
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the sector specifics of the sports domain in addition to the technology configuration, the
taxonomy also comprised purpose-related as well as environment-related components.
Following that, this article used the taxonomy as a data pattern to analyze 494 real-life
ML applications. Consequently, the researchers received a data set which described the
configuration of each of the 494 objects through the taxonomy pattern. Finally, to derive
ML application archetypes, the authors clustered the 494 objects due to their taxonomy

configurations. The six resulting clusters represent general valid ML application patterns.

Table 5. Machine Learning Application Archetypes

ML Application Generally Valid Description

Pattern

Internal An ML application that enables individuals to recognize new solutions to a
Innovation given problem and thus improve their ability to tackle the problem. Based on
Enabler classifying internal textual data.

Human An ML application that supports human individuals and groups by using
Performance organization-internal textual data to classify the performance-related output
Driver of an executed solution approach.

Internal Foreseer

An ML application that enables organizations to make predictions about
possible future internal (value-adding) effects of organizational activities.
Based on classifying textual data external to the organization.

External Foreseer

An ML application that enables organizations to make predictions about
possible future external (sales-related) effects of organizational activities.
Based on classifying textual data external to the organization.

Machine An ML application that either supports or enables operating machines to
Performance autonomously improve their capabilities. Based on classifying visual data
Driver internal to the organization.
External An ML application that supports organizations in applying tools by showing
Innovation alternative approaches of using the tools. Based on classifying textual data
Enabler external to the organization.

The six application patterns show that the key tasks ML delivers accord to the internal as
well as to the external level of organizations. Our findings show ML can enable innovation
externally or internally, drive the performance of human and machines, and can either

internally or externally predict circumstances relevant to the organization.

Our ML application patterns generally explain the adaptable key tasks of ML AIT. The
results therefore extend the theory of ML application and especially complement the

understanding of the ML technology currently in use. This extends the knowledge on the
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Technology characteristics of AIT and, with that, helps organizations to decide about the

adoption of AIT in an informed manner.

3.2 Impacts from the Organization Context - Toward an Enduring Football
Economy: A Business Model Taxonomy for Europe's Professional
Football Clubs (Buck, and Ifland, 2021)

Section 3.2 provides the results this thesis adds to the Organization category of impacts
on the adoption decision of AIT. The first article takes over a sector-specific perspective
and provides knowledge about business models in professional sport. The second article
delivers ex-post knowledge on organizations’ components and the mechanisms of the Al

transformation arising when adopting AIT.

Since the adoption decision of AIT is impacted by both the architectural as well as the
value creation perspective, the authors extract the business model of professional
European sports clubs to show which further components the TOE Organization category
requires to adopt. The authors take the sector of professional European sports as a
domain of application, since AIT adoption is growing vastly in the sector of professional

sports (Diel et al., 2021).

Business model research in the sports domain, however, compared to other business
sectors, is missing a theoretical basis to build AIT adoption decisions on (Buck and Ifland,
2022). Consequently, the sports sector’s stakeholders’ adoption decision may be biased
due to missing information in the Organizational category. To address this problem, the
researchers prepare the decision-making process for AIT in the sports domain by

delivering business model insights for professional European football clubs.

This article investigates the business model of professional football clubs by analyzing
their behavior within the market. Following the taxonomy development process of
Nickerson et al. (2013), the authors explored the existing literature as well as knowledge
from practice by observing football clubs as real-world objects. During the analysis, the
researchers identified the counterparts which the 98 professional football clubs from the
five European top leagues (Bundesliga, LalLiga, Premier League, Ligue One, Serie A)

during the 2018/19 season used for their value creation. The results structure the
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identified business models components in a business model taxonomy (Table 6), which

the authors evaluated through five case study applications.

The 13 dimensions of our developed business model taxonomy structure 63 business
model components. The professional football clubs on a meta level operate within the
three dimensions operations, marketing and communications, and finance and
economics. Our results prove the existence of differences between the business models of
the football clubs and deliver a theoretical approach for the Organizational category for

AIT adoption decision-making.

Table 6. Business Model Taxonomy (Buck and Ifland, 2022)

Meta- Dimension Characteristics

dimen
sion
- Come back and Come back and Youth and hold Youth and loan Buy and loan
Arriving hold I
layers L oan_ -
P Receive loan abroad Receive loan intern Loan and buy No fee
. Give loan abroad Give loan intern Come back and free Come back and sell
@ Leaving agent
=} players g
= Youth and sell Leave as free agents End of career No fee
& Sporting Relegation from Hold Participate Win nationally Win
le) perfor- domestic first domestically internationally internationally
mance class
Strategic Inexperienced B- Experienced B-players Inexperienced A- Experienced A-
cluster players players players
Stadium 0 1 2
Industry of Other Automotive Finance Food Flights and Betting and
jersey tourism sport media
- sponsor
8 Sponsor Local Regional Continental Global
15 strategy
g Market Subordinated manufacturer Market leader
IS share of
S kit
i supplier
5 Social Traditional Experimental Integration Multiplatform  Multichannel Ecosystem
o2 media
k= stage
= Inter- Domestic International Global
g national
identity
Target Only domestic Middle East ~ South America Asia Russia English/UK
markets /US/Canada
«» Spending on Deliberate Moderate Offensive Extravagant
8 _ £ player
cC T .
8 £ g recruitment
L 8 Transfer Spending Balanced Earning
@ balance
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3.3 Applying TOE to the Adoption Process — Artificial Intelligence Adoption
and Management — An Evolution-Theoretical Model (Ifland, Stihle, and
Buck, 2023)

The adoption of AIT for organizations is a process of bilateral adaption (Agrawal et al.,
2021). Due to implicit multiplying effects the value an AIT use case creates increases the
wider the perspective of consideration gets (Agrawal et al., 2021). For AIT it is, therefore,
necessary to take a holistic perspective. In this regard, organizations must perceive an
AlT-augmented or -automated task as a component impacting downstream and upstream
contexts, which may start domino effects. The perception, though, only gets holistic as
soon as organizations permit change to tasks which in the forefront have not been part of
the AIT application consideration. Accordingly, AIT is not one technology that an
organization adopts for a specific task. Instead, the power of AIT especially unfolds when
considered as a transformation agenda adopting AIT for several interacting purposes.
This article specifies the organizational components as well as AIT-specific logics with
which these components are manipulated under the creation of an intelligent IS through

the adoption of AIT for several applications.

To structure the components and explain the logics of the Al transformation, the authors
explored the AI initiative of one of the leading energy suppliers of Germany via an
embedded single case study (Yin, 2009). In the context of its Al initiative, the explored
organization created intelligent IS through the application of AIT in 28 different use
cases. For the case study, the authors considered each of the 28 cases via an interview
study. The qualitative data analysis following Gioia et al. (2013) led us to a holistic AI-
specific model picturing the logic and components of the organization’s Al transformation
(Figure 8).

Our resulting model consists of the three major contexts: AI-Operations, Al
Organizational Change, and Performance. Our case study revealed that the adoption of
AIT changes the way humans operate in specific tasks. These task adaptions can be
captured within several organizational contexts that change. At this point, the embedding
of AIT applications takes effect in that it multiplies the development by offering new AIT

application opportunities. This back coupling creates a circle of development
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characteristics for the Al transformation. The third context, finally, captures the effects of
the organizational process adaptations, which come up as increased business

performance.

Al-Operations Al Organizational Change Performance

[mm—m e e e
|
_________ T T . .
Py : 1 Changing 1 Business process ! Business
1 | H
Actions/Functions l Human.»AI | Contexts | adaptions : Performance
) Interaction leessas=sa heccccckhccdecccccccccaas

/Capabilities

Figure 8. Artificial Intelligence Transformation Model

The results of this article extend the knowledge about Al transformation. The authors
explicitly spot and structure the components of an organization affected by AIT adoption.
The model, developed under the consideration of 28 AIT application use cases of a single
group, also explains the interaction of the affected components. This article, hence,
contributes to AI adoption theory by delivering a model, which explains the process of Al

adoption by considering the AI specific phenomenon of continuity.

4 Discussion
4.1 Summary of the Results

The IS literature so far has investigated the adoption of IT with the help of the TOE
framework (Baker, 2012; DePietro et al., 1990; Nam et al., 2021). This thesis used this
theoretical lens as a starting point to inform AI adoption decision-making by investigating
the factors impacting AI adoption. The general goal of this article was to contribute to the
understanding of the impact of Technology and Organization on the AI adoption decision
and how TOE appears within the adoption process. This thesis did this with three main

research goals. The first goal was to extend the knowledge about the characteristics of
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AIT, which the results of the two articles Raiders of the Lost Ark — A Review About the
Roots and Application of Artificial Intelligence and Machine Learning Application
Archetypes: Insights From the Complex System of Professional Sports did. The second
goal was to expand the insights within the Organization category by extending the
comprising components with the topic business model. This thesis did this by showing
that business model components of organizations have not been covered by the previously
used definition of the Organization category with the article Toward an Enduring
Football Economy: A Business Model Taxonomy for Europe’s Professional Football
Clubs. The final research goal three of this thesis aimed to investigate the adoption of Al
from a processual adoption. Therefore, with the fourth article Artificial Intelligence
Adoption and Management — An Evolution-Theoretical Model, this thesis explained the
process of Al adoption and management and how TOE offers a structured approach for

guidance and informed decision-making.

For the first research goal, our results present a theoretical understanding of the nature
of Al use cases. AIT enable machines which perform autonomously such functions that
typically would benchmark biological intelligence (Collins et al., 2021; DeCanio, 2016;
Russel and Norvig, 2010; Stone et al., 2022; Weber et al., 2022). Examples of use case
applications, nevertheless, show that machines can range from software to hardware
applications. This article, hence, investigated existing use cases. The results show that
there are basically two types of machines: SRH and VMs. Those types of machines
indicate two main use cases for AI. Knowing which kinds of machines AIT synthesizes,
our results further deepened the understanding of those machines regarding their actual
purpose. Considering 494 AI machines mainly from the field of virtual machines, the
results from the second article present six archetypes of applications. Those archetypes

generally represent the purposes VMs have been used for in various use cases so far.

The second research goal explicitly focused on the definition of the Organization category.
Research so far has defined the Organization impacts on technology adoption through
linking structures (formal and informal), communication processes, size of the
organization, and slack, which altogether accord to the architectural perspective of an
organization. Despite this, the literature indicated that Al adoption is strongly related to

the value creation logic of an organization. The results of our second research goal, hence,
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show the components of the business model of professional European sports clubs, for
which AIT are currently an important development to investigate. As expected, the former
definition of the Organization category of TOE cannot cover the taxonomy components
and, even more importantly, cannot cover the value creation logics. This thesis already
outlined the importance of the business model for AI adoption. However, interestingly,
there is already evidence for the need to extend the Organization category with the
business model for other IT, too. From an IT adoption perspective, there are several
conclusions why an organization’s business model impacts the IT adoption decision. As
the adoption of IT will either excessively or slightly change the organization’s resources
and their composition (Hartmann et al., 2016; Spiegel et al., 2016; Weber et al., 2022),
the initial situation of the organization can either be a barrier or a catalyst. Depending on
which IT an organization considers adopting, IT can either act as an automated interface
to the customer, increase the productivity of process, or appear as a product itself
(Steininger, 2019). Therefore, IT adoption can alter business models holistically, which
in an innovation perspective represent the organization’s value creation, delivery, and
capture logics (Osterwalder and Pigneur, 2010). The current state of composition of the
organization’s resources, however, due to its current degree of innovativeness, determines
if the adoption of the considered IT either increases or decreases the value creation power
of the organization (Aggarwal, 2013). These obsolete business model components require
some existing business models from the payment sector to rethink (Holotiuk et al., 2017)
by also considering IT innovations and, therewith, push adoption decisions. As a logical
consequence to this, our results suggest extending the definition of the Organization

category of the TOE framework with business model.

For the final third research goal, this thesis investigated the AI adoption of a German
energy supplier group within a case study. Our article pictures the Al adoption process
and shows that the adoption of Al differs fundamentally from the adoption of other IT.
The developed model found that TOE can grasp the Al adoption process with the help of
the two contexts Technology and Organization, which appear as two of the main building
blocks of the developed adoption process. The Environment category, per definition,
accords to the externality of an organization, which is why Environment does not

represent a specific building block of the framework, but instead represents the
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surrounding of the model, offering AI availability. The developed model shows
continuous circles of adoption, which is exactly the phenomenon where Al differs from
other IT. According to these results, because of these circles, research cannot depict the
Al adoption process as an ending task. In contrast, and in line with the definition of the
goal of creating intelligent IS, organizations can only start the process, which will continue
as long as there is progress in AI development. Due to these circumstances, organizations
cannot isolate the impacts of TOE on the adoption decision without considering the
adoption itself, too. This has far-reaching consequences for the TOE framework. It means
that in the case of Al decision-makers must also consider which impacts the adoption

decision mirrors back to TOE categories.

This thesis, hence, suggests extending the TOE framework by arrows pointing back from
the adoption decision to the two contexts Technology and Organization as shown in
Figure 9. In the case of Al adoption extending the TOE framework with these two further
arrows (dashed in Figure 9) helps to integrate the findings of the fourth article into TOE.

Both arrows represent the phenomenon of continuity Al adoption brings with it and,

therefore, is the crucial adaption which enables TOE to guide and explain the adoption of
Al

Organization

A
A

Linking structures (formal
and informal)
Communication processes
Size and Slack

Business Model

% Industry characteristics
and market structure
» Technology support
infrastructure
» Government regulation

IT-Adoption
Decision

Technology

» Availability

» Characteristics

---------- » Al Specific Extension

—» Generally Valid Component

Figure 9. Extended TOE Framework
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In summary, the TOE framework is an adequate theoretical frame to investigate and
approach the adoption of Al. Nevertheless, our results suggest two adaptions. The first
adaption concerns the Al-specific manifestation of TOE, by adding arrows pointing back
to Technology and Organization. The second adaptation has much wider implications
since our results found evidence for an extension of the Organization category generally

valid for all remaining IT adoption decisions.
4.2 Theoretical Contribution

The results of this thesis offer several theoretical contributions to research. First, this
thesis led the AI adoption under the application of the TOE framework. This is
theoretically relevant regarding the need for reconsidering existing theory in the light of
Al (Agerfalk, 2020). TOE framework has proven its reliability by the application to the
explanation of impacts on IT adoption decision many times before. Nevertheless, since
Al, due to its described peculiarities, requires reconsidering every theory and model
research has learned so far about IT adoption (Agerfalk, 2020), it is necessary to test and
confirm the applicability of TOE to AI adoption. With the results, this thesis can confirm
that the TOE perspective is a proper theoretical approach to explain the Al adoption

decision of organizations.

Second, our results touch and connect several distinct research streams of Al. Using the
TOE framework our results structure and contextually connect these existing research
streams. This shows that the TOE theory does not just explain the impacts on technology
adoption theory but can also serve as a general theoretical basis to contextually connect

existing research streams and theories on a technology.

Third, our results do not entirely address explicit direct impacts on the AI adoption
decisions. Instead, our results are set in logical coherences, which at some point impact
the adoption decision. Accordingly, the sources of impacts on the adoption decision are
manifold and not always clear to define. However, the theoretical embedding of our
results into the framework showed that one cannot distinguish clearly between the
impacts on adoption decisions and the causing effects of the adoption decision. This thesis
showed that especially with the embedding of the business model results. In this case, it

is not explicitly the business model that impacts the adoption decision, but rather the
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effects decision-makers expect when deciding in such a way. In this respect, the TOE
framework not only comprises the impacts on adoption decision but must also include

the interrelation with the effects.
4.3 Practical Implications

Besides the theoretical contributions, our results have implications for practice, too. First,
our results structure existing research streams into the holistic TOE frame. Therewith,
this thesis gave a contextual connection to distinct existing Al research streams by
structuring those into the contexts of Technology, Organization, and Environment.
Practitioners can use this structuration to navigate through the field of Al research to

support their strategic decisions according to Al.

Second, this thesis extended the state-of-the-art in Al research with four artifacts that
practitioners can use for their purposes. The first two artifacts explicitly extend the
knowledge on the characteristics of AIT. In this regard, the first artifact is a model which
explains which general machines AIT comprises. The second artifact depicts the exact
purposes of those machines. Together, both artifacts help practitioners to understand
what Al can do and for which use cases Al can be applied. This knowledge helps to
comprehensively diffuse AIT and in the long run promotes economic power. The third
artifact helps practitioners to understand the business context of AIT. The business model
analysis is required knowledge for the AI adoption decision-making process and,
therefore, supports practitioners by analyzing their viewpoint. The fourth artifact, as a
model explaining Al transformation, helps practitioners to grasp Al adoption holistically.
Practitioners can use the model as guidance and orientation throughout the listed
components. Therewith the fourth artifact substantially supports successful Al adoption

and pushes the decision-making positively.
4.4 Limitations and Further Research

This thesis has some shortcomings. First, the TOE framework comprises a field that is too
extensive to be considered completely within this thesis. Al adoption requires several
further extensions to be understood well. So far, this thesis only contributed to the field

of AIT characteristics in the Technology context and the components of business model
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and business transformation within the Organization context. We have not presented any
contributions to the Environment context. Hence, to complete the TOE approach this

thesis explicitly calls for research into the third category.

Furthermore, the current TOE framework states that each category comprises persistent
components for each technology adoption. It is necessary to check that this consistency
holds for Al, too. The research stream of Al readiness (see e.g., Johnk et al. (2021)), for
example, offers a great chance to determine the consistency of components by using
comparison to other technologies. Another valuable extension of the current state of
research for example could consider the interrelationships of these persistent
components. A persistent component which does not accord to Al adoption may hold

interesting unique features for the definition of Al
5 Conclusion

The adoption of IT is generally an important topic for IS research (Baker, 2012). Adopting
IT changes the way an organization processes, transmits, creates, manipulates, or diffuses
data and information. Therewith, it has impact on the organization’s IS and is one of the
most prominent reasons for change in organizations specifically or even holistically (Dong
et al., 2021). The adoption of AIT requires special attention, since, due to its
characteristics, research and practice cannot just apply our existing theories and models
to explain AI adoption (Agerfalk, 2020). This thesis gave Al adoption research a holistic
structure integrating a wide field of distinct AI research streams. Our results also
enhanced the understanding of AI adoption by adding two main use case-related articles
as well as two main business model-related conclusions. Nevertheless, since research has
now a holistic structure to approach the field of Al adoption, this is only a starting point.
Al adoption is a phenomenon which affects organizations holistically. There are still
several gaps until research reaches a full understanding about the challenges and chances

of creating intelligent IS.
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