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ABSTRACT:

The emergence of Software-as-a-Service (SaaS) simplifies the implementation of powerful
business IT solutions. The notably lower technical knowledge required and the minimum cap-
ital investment needed enable non-IT professionals to adapt, develop and operate IT solutions
independently. Therefore, research on shadow IT and IT consumerization notes the transform-
ative impact of SaaS on organizational structures and challenges the assumption that the IT
function controls the entire IT contribution of the organization. As a result, SaaS directly influ-
ences the allocation of IT decision authority by shifting responsibility away from the traditional
IT function towards business units. Due to the identified crucial need of folding IT decision
authority successfully into the new IT governance model the factors that led to this change of
the historical role of the IT functions under SaaS is sought to be identified. This thesis proposes
a research model which includes various factors and applies data of 82 distinct organizations to
test the hypothesized associations. The dissatisfaction of the business units with the provided
IT solutions, the business knowledge of IT professionals and IT governance mechanisms are
identified as factors which influence the allocation of IT decision authority the most.
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1 Introduction

Since being named the second most important key technology by the SIM IT trends survey? in
2011 (Luftman & Derksen, 2012), cloud computing was said to profoundly change how infor-
mation technology (IT) services are paid, maintained, updated, scaled, developed, deployed and
invented (Marston et al., 2011). In the two latest editions of the SIM IT trends survey, cloud
computing was found to be the third largest IT investment area for organizations, and Software-
as-a-Service (SaaS) is named the most dominant externally sourced cloud service (Kappelman
et al., 2018, 2019). Besides its advantages, cloud computing also introduced additional chal-
lenges, especially for the IT function. During the same time, other innovations such as web 2.0,
mobile devices and no-code programming further introduced powerful IT solutions to the broad
public (Baskerville, 2011; Gregory et al., 2018; Gyory et al., 2012). All these technological
innovations led to the phenomenon of IT consumerization which is described as an increased
technical awareness of the public (Gregory et al., 2018) or a greater exposure of employees to
IT in their private life (Yoo, 2010).

Cloud-computing-based offerings, such as SaaS, challenge the prevalent assumption that the IT
function possesses the authority to manage and control all activities in regard to IT contribution
in the organization (Baskerville, 2011; Gregory et al., 2018; Peppard, 2018). The lowered re-
quirements in IT knowledge and capital (Baskerville, 2011; Gyoéry et al., 2012; Jarrahi et al.,
2017) enables business units to introduce IT solutions without the IT function, and thus, busi-
ness units can take over more and more traditional IT activities (Winkler et al., 2011). If busi-
ness units introduce 1T solutions without incorporating the IT function, researchers consider it
shadow IT. While some consider shadow IT to be a driver of innovation (Behrens, 2009; Gyory
et al., 2012; Silic, Silic & Oblakovic, 2016) and creativity (Magunduni & Chigona, 2018), oth-
ers suggest that it proposes a threat to security (Rentrop & Zimmermann, 2012) and undermines
existing IT governance (Khalil, Fernandez & Fautrero, 2016).

Other IS researchers suggest that the IT function will have to specifically adapt to the cloud era
by undergoing a transformation (Vithayathil, 2018) so that it could act as an integrator and
mediator of SaaS services (Winkler et al., 2011). This shift of IT decision authority from the IT
function towards business units (Kopper et al., 2018; Winkler & Brown, 2013) has been coined
terms such as business-managed-1T (Kopper et al., 2018), user-driven IT (Firstenau & Rothe,
2014) and bring-your-own-device (Leclercg-Vandelannoitte, 2015). This development is
greatly influenced by the presence and enforcement of IT governance mechanisms (Gregory et
al., 2018; Tiwana, Konsynski & Venkatraman, 2013; Weill & Ross, 2004a). Since, the account-
ability for IT decision-making in the organisation is claimed to be crucial for the successful
management of IT (Agarwal & Sambamurthy, 2002; Sambamurthy & Zmud, 1999; Weill &

! The yearly study of the Society for Information Management (SIM) on IT trends surveys IT executives about
key concerns, IT budgets and technology use (Society for Information Management, 2019). The results are pub-
lished in the SIM Trends Study Comprehensive Report as well as in MIS Quarterly Executive.
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Ross, 2004a) the objective of this thesis is to examine the factors of SaaS, that influence the
allocation of IT decision authority between the business units and the IT function.

1.1 Problem Area

The allocation of IT decision authority within an organization is a critical issue due to its im-
portance for the successful management of the organization’s IT contribution (Agarwal &
Sambamurthy, 2002; Sambamurthy & Zmud, 1999; Weill & Ross, 2004a) and the achievement
of the desired state of business-IT alignment (Henderson & Venkatraman, 1993). This makes
the allocation of IT decision authority an essential cornerstone of IT governance research. Cor-
respondingly, academic contributions during the emerging phase of research on IT governance
investigated the allocation of IT decision authority within the organization’s IT function to ad-
dress the question whether a central or decentral organisational structure is more suitable for
the IT function (Brown, 1997; King & Leslie, 1983; Olson & Chervany, 1980).

With the further introduction of IT into the business domain, the allocation of IT decision au-
thority between business units and the IT function became a major concern in IT governance
research (Agarwal & Sambamurthy, 2002; Dawson et al., 2016; Gregory et al., 2018; Kopper
et al., 2018; Sambamurthy & Zmud, 1999; Tiwana, 2009; Tiwana & Kim, 2015; Weill & Ross,
2004a; Winkler & Brown, 2013). More recently, the investigation of decision authority alloca-
tion between business units and the IT function under the influence of IT consumerization
(Gregory et al., 2018; Gyory et al., 2012) as well as under the influence of cloud computing
(Khalil, Fernandez & Fautrero, 2016; Vithayathil, 2018; Winkler et al., 2011; Winkler &
Brown, 2013) emerged as research streams.

The predominant concept of the IT function views this organizational sub-unit as the main actor
of the IT contributor to the organization who delivers IT solutions and manages external 1T
vendors (Agarwal & Sambamurthy, 2002; Guillemette & Paré, 2012; Weill & Ross, 2004a).
However, the technological progress in IT drastically reduced the knowledge and capital re-
quirements for the implementation of IT solutions (Gregory et al., 2018; Harris, Ives & Junglas,
2012) and enabled non-1T employees to implement powerful IT solutions for business problems
without support of IT professionals (Baskerville, 2011; Gyory et al., 2012; Jarrahi et al., 2017).
This particular development challenges the assumption that the IT function governs the entire
IT contribution within organizations (Gregory et al., 2018; Peppard, 2018).

The scalable nature, high cost-efficiency and subscription-based payment model of SaaS solu-
tions (Armbrust et al., 2010; Benlian & Hess, 2011; Bibi, Katsaros & Bozanis, 2012; Jede &
Teuteberg, 2016; Vithayathil, 2018) support the redundancy of the IT function (Vithayathil,
2018) for the introduction, customization and operation of IT solutions that are delivered by
SaaS (Benlian, Koufaris & Hess, 2011; Winkler & Brown, 2013). However, the need for re-
search to provide empirically grounded support for the factors which explain the influence of
SaaS on the overall IT decision authority allocation in organizations is overlooked in these
studies.
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1.2 Research Question

As highlighted above, the allocation of IT decision rights is an important issue within IT gov-
ernance research which scholars addressed within different contexts (Agarwal & Sambamurthy,
2002; Tiwana, 2009; Weill & Ross, 2004a; Winkler et al., 2011; Winkler & Brown, 2013).
Scholars claim that the emergence of cloud computing, and SaaS, in particular, change the role
of the IT function as the IT decision authority within organizations shifts towards the business
units (Choudhary & Vithayathil, 2013; Gregory et al., 2018; McAfee, 2011; Vithayathil, 2018).
The objective of this thesis is to examine the factors that influence this phenomenon. Hence,
we pose the following research question:

What factors of Software-as-a-Service influence the allocation of IT decision authority between
the IT function and business units?

1.3 Purpose

The purpose of this thesis is twofold. First, from a theoretical point of view, the thesis identifies
factors which have the potential to explain the influence of SaaS on IT decision authority. Fur-
thermore, from a practical point of view, the thesis examines in what way organizations and
their IT functions are affected by the influence of SaaS on the allocation of IT decision author-
ity. Research has been conducted to analyse application-specific IT governance in a SaaS con-
text (Winkler & Brown, 2013), the transformation of IT governance due to IT consumerization
(Gregory et al., 2018) and the shadow IT driven circumvention of IT governance mechanisms
(Furstenau, Rothe & Sandner, 2017). This thesis addresses the influence of SaaS on overall IT
decision authority allocation, which is a crucial component of a successful IT governance prac-
tise in organizations (Agarwal & Sambamurthy, 2002; Sambamurthy & Zmud, 1999; Weill &
Ross, 2004a).

1.4 Delimitation

This thesis focuses on the influence of SaaS on the allocation of IT decision authority in organ-
isations, excluding the influence of other forms of cloud computing such as Platform-as-a-Ser-
vice (PaaS) and Infrastructure-as-a-Service (laaS). Furthermore, the study investigates the al-
location of IT decision authority within organizations between business units and the IT func-
tion. Thereby, it is of less importance of how the IT function itself is organized. The question
whether the IT function should be organized as a centralized or decentralized organizational
unit is addressed by earlier research on IT governance (Brown, 1997; King & Leslie, 1983;
Olson & Chervany, 1980). In contrast, more recent IT governance research addresses the allo-
cation of IT decision authority between business units and the IT function (Agarwal &
Sambamurthy, 2002; Dawson et al.,, 2016; Gregory et al., 2018; Kopper et al., 2018;
Sambamurthy & Zmud, 1999; Tiwana, 2009; Tiwana & Kim, 2015; Weill & Ross, 2004a;
Winkler et al., 2011; Winkler & Brown, 2013). This thesis contributes to the later research
stream.
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1.5 Thesis Outline

The thesis is composed of seven chapters, which are illustrated in Figure 1-1. After this intro-
duction, chapter 2 is concerned with the theoretical background of the thesis and introduces the
key concepts, related research, as well as the applied theoretical perspectives. Next, chapter 3
presents the research model of the thesis and the development of the corresponding hypotheses.
The thesis proceeds with laying out the research methodology, which is employed in chapter 4,
before chapter 5 presents the results of the empirical study. Chapter 6 goes beyond the reported
data by outlining the practical and theoretical contributions of the thesis. Finally, the conclusion
reflects on the conducted research.

Chapter 1
Introduction

:’ ___________________________________ \I

I Chapter 2 Chapter 3 : Theor

| Theoretical Background Hypotheses Development I y

|

N e e e e e e e e e e e e e e e e e e e e e Ut

” ___________________________ \I

|

, Chapter 4 Chapter 5 | Empirical Study
| Research Methodology Results |

|

N e e e e e e e e e e e e e e e e e e e e e Ul
l’ ___________________________________ \I
|
I Chapter 6 Chapter 7 : Implications
| Discussion Conclusion |
|

)
N e e e e e e e e e M M M (M e -

Figure 1-1: Thesis Structure
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2 Theoretical Background

The theoretical background of this thesis consists of two main sections. First, relevant concepts
and prior research are presented. Second, the theoretical framework guiding this thesis is illus-
trated. The chapter explains relevant theories and highlights their relationship with the key con-
cepts and prior findings. It builds the foundation for the third chapter, which demonstrates the
hypotheses development of this thesis. The three consecutive steps and its mapping to the thesis
chapters are illustrated in the figure below Figure 2-1.

Chapter 2.1
Related
Research and
Key Concepts

Chapter 2.2
Theoretical
Framing

Figure 2-1: Structure of Theoretical Background

2.1 Related Research and Key Concepts

The main phenomenon of interest of this thesis, the SaaS-influenced allocation of IT decision
authority between the IT function and business units, is closely related to the major concepts in
IS research cloud computing (e.g. Benlian et al., 2018; Vithayathil, 2018; Winkler & Brown,
2013), the IT function (e.g. Baskerville, 2011; Guillemette & Paré, 2012; Peppard, 2018) and
IT governance (e.g. Gregory et al., 2018; Tiwana & Kim, 2015; Weill & Ross, 2004a). The
phenomena of shadow IT (e.g. Firstenau & Rothe, 2014; Gyory et al., 2012; Rentrop &
Zimmermann, 2012), business-managed IT (Kopper et al., 2018) and IT consumerization (e.g.
Gregory et al., 2018; Leclercg-Vandelannoitte, 2015; Webb, Schmitz & Teng, 2017) arise at
the intersection of these concepts and are closely related to the allocation of IT decision author-
ity between the IT function and the business units. The collective of these concepts forms the
macro level of this thesis. Furthermore, prior academic findings related to these concepts, which
are presented below, serve to position this work in the existing body of scientific knowledge.
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2.1.1 Cloud Computing

The term cloud computing was first mentioned in 1996 by engineers at Compaq when they
were envisioning the future of the internet and was picked up by Amazon and Google in 2006
when they started to describe their new offerings where users access processing power, storage
and software through the internet (Regalado, 2011). Despite the disruptive potential and major
organizations already providing solutions (Cudanov, Krivokapic & Krunic, 2011; Hayes,
2008), it took three years until cloud computing was first recognized and ranked as No. 17 in
the list of key technologies by the SIM survey in 2009 but then quickly moved up the ladder
and was ranked 2" just two years later only behind business intelligence (Luftman & Derksen,
2012). As of then, cloud computing was said to deeply and permanently change how computing
power is consumed and that it sharply differs from the current status quo (McAfee, 2011). Fur-
thermore, it fundamentally changes how IT services are paid, maintained, updated, scaled, de-
veloped, deployed and invented (Marston et al., 2011). While noting that cloud computing is
still considered an evolving paradigm, the National Institute of Standards and Technologies
(NIST) (Mell & Grance, 2010) has described cloud computing as a convenient and on-demand
model to access shared and configurable computing resources (Armbrust et al., 2010). Further-
more, they also define the different service models that are present in the cloud computing
model: Software-as-a-Service (SaaS), Platform-as-a-Service (PaaS) and Infrastructure-as-a-
Service (laaS).

SaaS provides enterprise applications that run on the cloud infrastructure of external vendors,
and the applications can be accessed by different companies through the internet (Mell &
Grance, 2010; Winkler & Brown, 2013). While the deployment model of SaaS solutions can
differ slightly as the applications can be hosted in public, private or hybrid clouds (Benlian et
al., 2018), the consumers usually do not have access or control over the infrastructure that the
application is running on and thus, also have limited control over configurations and customi-
zations (Mell & Grance, 2010).

PaaS offers consumers a cloud infrastructure which includes services such as networking, op-
erating systems and storage where the consumer has full control over the deployed application
and has access to application-specific configurations (Mell & Grance, 2010). The provided and
standardized components that come with PaaS usually offer tools such as programming envi-
ronments and other development-specific toolsets (Benlian et al., 2018). That is one of the rea-
sons why PaaS cannot only be used for execution, but also for testing and development purposes
(Benlian et al., 2018; Dillon, Wu & Chang, 2010).

laaS provides the fewest features of the three and enables consumers to access fundamental
computing resources such as processing power, networking and storage that are accessible as
virtualized resources (Benlian et al., 2018). Consumers thus have full control over operating
systems, deployed applications, storage and partial control over networking components (Mell
& Grance, 2010). According to Khajeh-Hosseini, Greenwood & Sommerville (2010), the laaS-
layer is the most accessible as it allows consumers to move their systems into the cloud without
the need to adjust their applications.
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Client

Mobile devices — Web browsers — Thin clients — Rich clients

Saa$ - Software-as-a-Service

Customer relations management — Enterprise resource planning — Communication

Paa$ - Platform-as-a-Service

Web servers — Execution runtimes — Databases — Development and execution runtimes

laa$S - Infrastructure-as-a-Service

Servers — Storage — Virtual Machines — Networking

Figure 2-2: Layers of Cloud Computing (with changes adapted from Miyachi, 2018, p.2)

Various researchers share the opinion that, with the emergence of cloud computing, the struc-
ture of organizations will change. Cudanov, Krivokapic & Krunic (2011) argue that a shift from
a more hierarchical structure towards more network-like structures is one of the outcomes. Or-
ganizational flexibility is considered to be an important requirement for organizations nowa-
days (Bharadwaj & Lal, 2012) and cloud computing serves this need for flexibility, scalability,
efficiency and agility with the on-demand offerings for the business needs (Benlian et al., 2018;
Hayes, 2008; Low, Chen & Wu, 2011; Marston et al., 2011; Vithayathil, 2018). Furthermore,
cloud computing also helps to avoid large upfront investments as they are often seen in large
organizations (Marston et al., 2011).

This increased attractiveness and potential of cloud computing will put immense pressure on
the classical IT function as they are no longer needed to introduce solutions and the business
side can take over more and more IT activities (Winkler et al., 2011). The IT function will have
to adapt to the cloud era and undergo a transformation (Vithayathil, 2018). This could be from
becoming more of a central mediator and integrator for SaaS services (Winkler et al., 2011) to
spending more time on innovative applications instead of maintaining systems (Marston et al.,
2011) to partnering up with business units to better understand them (Khalil, Fernandez &
Fautrero, 2016).

2.1.2 IT Consumerization

A global survey from 2011 among 4,017 employees, which was conducted by the IT consulting
and professional service corporation Accenture, revealed that more than half of the respondents
regularly use personal IT devices for work purposes (Harris, Ives & Junglas, 2012). Further-
more, the study revealed that 24 per cent of employees frequently craft their own IT solutions
to solve business problems, and another 25 per cent does the same occasionally. IS scholars use
the term IT consumerization to describe the phenomenon that consumer IT devices and appli-
cations are adopted by employees in the professional sphere (Gregory et al., 2018; Harris, lves
& Junglas, 2012; Jarrahi et al., 2017; Leclercqg-Vandelannoitte, 2015). IT consumerization lets
the borders between development and usage of IT solutions blur (Gregory et al., 2018; Harris,
Ives & Junglas, 2012) because the recent technological advancements lowered the required
knowledge and capital to implement IT solutions (Baskerville, 2011; Gyory et al., 2012; Jarrahi
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et al., 2017). The increased exposure of employees to IT in private life as a consumer of IT
solutions significantly influences the expectations and habits concerning IT in work life (Yoo,
2010). Gregory et al. (2018) introduce the term consumer-workers to refer to this generation of
employees.

The phenomenon of IT consumerization challenges the prevalent assumption employed by
many IS scholars that an organization’s IT function possess the power to manage and control
all activities of an organization which create business value from IT (Baskerville, 2011;
Gregory et al., 2018; Peppard, 2018). A specific manifestation of IT consumerization that illus-
trates this claim is the case of bring-your-own-device (BYOD). BYOD describes the use of per-
sonal IT devices by employees who are not sanctioned by the IT function of an organization
(Jarrahi et al., 2017). Scholars investigated how organizations react to employees’ usage of
personal devices (Leclercq-Vandelannoitte, 2015) and how it affects the management of an
organization’s IT infrastructure (Jarrahi et al., 2017). It is claimed that users who adopt devices
of their own choice for business tasks create unforeseeable use cases for devices and contribute
value to the organization by their innovative behaviour (Webb, Schmitz & Teng, 2017). In par-
allel to the use of private devices by employees, the practitioner literature introduced the terms
bring-your-own-app (BYOA) and develop-your-own-app (DYOA) to express the phenomenon
that employees use their own applications which are not sanctioned by an organization’s IT
function to fulfil their work, respectively that they even develop these applications themselves
(Bennett, 2016).

Even though the introduction of the above-stated terminology is a recent development, the no-
tion that users notably shape IT solutions is not new within IS research. Correspondingly, an
earlier academic contribution introduced the term end-user-programmers to refer to those users
who apply programming to serve personal IT requirements and therefore “develop their own
applications” (Rockart & Flannery, 1983). Furthermore, various ways in which users shape
technologies are recognized in such an earlier contribution (Orlikowski, 1992). In the light of
this thesis, the concept of IT consumerization provides an explanation for the changed expec-
tations of users on IT solutions in the professional context (Gregory et al., 2018; Yoo, 2010).
In addition, IT consumerization explains the increasingly important role of end-users for the IT
contribution in an organization and thus stands in close relation to the phenomenon that greater
IT decision authority in organizations is possessed by the business units.

2.1.3 The Information Technology Function

Since the emergence of IS as a research discipline, scholars applied a wide variety of terms to
refer to the organizational subunit which is responsible for IT in the organization (Peppard,
2018). The terms Information Technology (IT) Department (e.g. Rentrop & Zimmermann,
2012; Tiwana & Kim, 2015; Vithayathil, 2018), Information Technology (IT) Function (e.g.
Agarwal & Sambamurthy, 2002; Applegate et al., 2003; Gregory et al., 2018), Information
Systems (IS) Function (e.g. Brown, 1997; Brown & Magill, 1994; Sambamurthy & Zmud, 1999)
are commonly used in earlier and current academic contributions, while other terms such as
Management Information Systems (MIS) Department (e.g. Bostrom & Heinen, 1977; Weill &
Olson, 1989) and Information Services Function (e.g. Harkness, Kettinger & Segars, 1996;
Olson & Chervany, 1980) are not frequently used anymore. Among these terms, IT and IS are
used interchangeably, and the applied terminology of the organizational sub-unit is not linked
to distinct tasks and responsibilities (Peppard, 2018). Although, the profile and contribution of
the organizational sub-unit, which is in charge of IT are much-discussed topics among
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researchers in the IS discipline (Guillemette & Pare, 2012). Lately, scholars introduced the
terms Digital Business Department and Business Technology to emphasize the increased im-
portance of IT for the core business (Peppard, 2018). A common prefix added to the previously
listed terms is central or local (Furstenau & Rothe, 2014), respectively corporate or business
unit (Weill & Ross, 2004a), to express whether the organizational sub-unit has enterprise-wide
responsibility for IT issues or only within a certain business unit. The question whether the
organizational sub-unit which oversees IT issues should be centralized or decentralized is an-
other heavily investigated question within IS research (Brown, 1997; King & Leslie, 1983;
Olson & Chervany, 1980). To address to the central or local organizational sub-unit, which is
concerned with IT, this thesis employs the term IT function, in line with other recent academic
contributions listed above.

A review of the IS literature reveals an inconsistent conception among authors regarding the
tasks and responsibilities of the IT function. A study by Guillemette & Paré (2012) provides an
extensive overview of this discourse by differentiating five distinct archetypes which differ in
the strategic contribution and key activities of the IT function. They introduce the terms Partner,
System Provider, Architecture Builder, Technological Leader and Project Coordinator to label
the archetypes and emphasize that their contribution states ideal profiles of the IT function.
They claim that an IT function achieves the most effective contribution to the organization by
adopting one distinct archetype. The partner archetype denotes IT functions, which major mis-
sion is the transformation of the business by identifying promising technologies and advising
the business how to exploit them (Brown & Magill, 1994; Venkatraman, 1997). Architecture
builder IT functions focus on providing an IT infrastructure which best supports the organiza-
tion’s business processes and enables an efficient IT architecture (Agarwal & Sambamurthy,
2002; Brown & Magill, 1994). In contrast, system provider IT functions rather respond to re-
quests from the business units than initiating changes themselves (Guillemette & Paré, 2012)
and concentrate on the maintenance of support of existing IT solutions (Venkatraman, 1997).
Project coordinator IT functions also mainly serve business needs instead of proactively origi-
nating initiatives, but add value to the organization by coordinating activities (Guillemette &
Paré, 2012). IT functions of this type manage relationships to external partners such as IT ven-
dors and manage internal interdependencies (Agarwal & Sambamurthy, 2002). Finally, the
technological leader archetype covers IT functions which contribute to the organization on a
highly strategic level by participating significantly in the development of business strategies
which rely on novel technologies (Venkatraman, 1997). While these archetypes describe ideal
profiles, in practice, the IT function shows the characteristics of two or more archetypes
(Guillemette & Paré, 2012).

The current concept of the IT function as a separate organizational sub-unit follows the estab-
lished approach of functionally divided organizational structures as it is practised by many
companies with, for instance, sub-units for research and development, marketing, logistics, pur-
chasing or accounting (Peppard, 2018). Recently, the assumption that IT in organizations can
be managed by a sperate IT function is questioned by various studies (Gregory et al., 2018;
Kopper et al., 2018; Peppard, 2018). The emergence of new technologies which increased the
variety of used IT in the organization (Leclercg-Vandelannoitte, 2015) and the reduced
knowledge and capital barriers for non-IT professionals to develop and operate IT solutions
(Baskerville, 2011; Gyory et al., 2012; Jarrahi et al., 2017) are major drivers that challenge the
established concept of the IT function. Since IT decision authority is an important aspect to
evaluate whether an organization’s IT is actually managed by the IT function or the business
units (Peppard, 2018; Sambamurthy & Zmud, 1999; Winkler & Brown, 2013), this thesis con-
tributes to the recent discourse on the role of the IT function in the organization.
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2.1.4 Shadow IT

The term shadow-IT refers to IT solutions in organizations which are used without permission
of the organization’s IT function and are usually implemented by employees themselves
(Khalil, Fernandez & Fautrero, 2016; Rentrop & Zimmermann, 2012). The development of
shadow IT solutions is a recent but increasingly dominant phenomenon due to the lowered
knowledge and capital requirements for the implementation of powerful IT solutions by non-
IT professionals (Firstenau & Rothe, 2014; Gyory et al., 2012). Innovations in information
technology, especially cloud computing, web 2.0, mobile devices and no-code programming,
have enabled this circumstance (Baskerville, 2011; Gregory et al., 2018; Gyory et al., 2012).
While these technological advancements enable the creation of shadow IT, it is found that the
cause of the phenomenon is employees’ dissatisfaction due to the absence of suitable IT solu-
tions which effectively support their tasks (Behrens, 2009; Gyory et al., 2012). Such cases are
commonly referred to as a misalignment between business requirements and the IT solutions
provided by the IT function (Gyory et al., 2012). The prevention of this undesirable state is the
central objective of business-IT alignment, which is a major concept in IS research (Henderson
& Venkatraman, 1993) and since more than a decade one of the most important issues of top-
level IT executives (Kappelman et al., 2018). Although, it is suggested that the development of
shadow IT can only be limited but not totally prohibited by a perfectly aligned business-IT
relation (Zimmermann, Rentrop & Felden, 2014).

There is no common understanding among scholars regarding the consequences of shadow IT.
One party argues that the development of shadow IT solutions is a valuable source of innovation
(Behrens, 2009; Gyory et al., 2012; Silic, Silic & Oblakovic, 2016) and creativity (Magunduni
& Chigona, 2018), whereas opposing scholars argue that shadow IT is a threat to the efficient
operation of corporate IT solutions (Flrstenau & Rothe, 2014), a potential IT security risk
(Rentrop & Zimmermann, 2012) and requires a reinforcement of IT governance (Khalil,
Fernandez & Fautrero, 2016). The disagreement might be a result of the small but increasing
number of publications concerned with shadow IT, which emerged during the last five years
(Magunduni & Chigona, 2018). It is claimed that employees develop better IT tools for the
automation of their routine tasks compared to the solutions provided by the IT function (Silic,
Silic & Oblakovic, 2016) and that the potential of user-driven innovation linked to shadow IT
enhances the effectiveness of IT usage (Gyory et al., 2012). Likewise, shadow IT is labelled as
“a resource of creativity and innovation” (Behrens, 2009). In contrast, Firstenau & Rothe
(2014) emphasize that a high prevalence of shadow-IT bears critical risks for the continuity of
an organization’s overall IT architecture. Furthermore, it is suggested that the missing integra-
tion of shadow IT into the existing system landscape, the missing incorporation in IT service
management arrangements and the noncompliance with IT security policies is a significant risk
for organizations (Rentrop & Zimmermann, 2012).

Recent academic contributions expand up on the shadow IT terminology and introduce related
terms such as business-managed-1T (Kopper et al., 2018), user-driven IT (Firstenau & Rothe,
2014) and bring-your-own-device (Leclercg-Vandelannoitte, 2015). These terms are as well as
shadow IT heavily related to the central phenomenon of this thesis, the allocation of IT decision
authority between the IT function and business units. While shadow IT implicates a hidden and
unknown implementation and usage of unpermitted IT solutions, the above listed and related
terms assume that the user-driven IT solutions are widely acknowledged in the organization
(Kopper et al., 2018). The same applies to the shift of IT decision authority from the IT function
to the business units (Kopper et al., 2018; Winkler & Brown, 2013).
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2.1.5 IT Governance

With the increasing use of IT in organizations starting in the 1970s and the growing awareness
of the upper-level management for the transformative value of new information technologies,
the question of how to organize IT to meet the need of organizations best arise (Olson &
Chervany, 1980). Before the introduction of the term IT governance in the late 1990s, research
focused on the centralized versus decentralized allocation of IT decisions and tasks (Brown,
1997; King & Leslie, 1983; Olson & Chervany, 1980) Between the centralized governance
model, where a corporate IT function has the control of all IT decisions and tasks, and the
decentralized model, where business units or divisional IT functions take over responsibility
for IT decisions and tasks, researchers identified a variety of hybrid governance arrangements
(Brown & Magill, 1994; Sambamurthy & Zmud, 1999). With the growing use of IT in the
business domain, the focus of IT governance (the what to govern) significantly enlarged
(Gregory et al., 2018). Weill & Ross (2004a) introduced a recognized model of IT domains to
be governed, which discerns IT principles, IT architecture, IT infrastructure strategy, business
application needs and IT investment. In contrast, the scope of IT governance, the accountable
actors to be governed, remained heavily focused on the IT function, while the business units
are seen as internal customers (Sambamurthy & Zmud, 1999; Tiwana & Kim, 2015; Weill &
Ross, 2004a).

Recent claims that the IT function as a separate sub-unit in the organization is an inadequate
concept (Gregory et al., 2018; Peppard, 2018), challenges this IT function centric view of IT
governance. Due to recent technological advancements and the trend of IT consumerization,
non-IT employees are capable of implementing and operating powerful business IT solutions
(Gregory et al., 2018; Gyory et al., 2012; Jarrahi et al., 2017). Consequently, the assumption
that centralized or decentralized IT functions represent the main contributor for the generation
of business value from IT is inappropriate since business units play a major role in this activity
(Peppard, 2018). A study by Winkler et al. (2011) has revealed that companies are undecided
which department should be in charge of governing SaaS applications since some companies
reported that they are predominately promoting an IT-centric governance approach, others
stated that they are reinforcing their business units with these capabilities. While the result of
this study remained ambivalent, a study by Winkler & Brown (2013) suggests that applications,
which are delivered using the SaaS model and have a limited spread, are more suitable for a
non-IT-centric governance approach. Furthermore, the study also proposes that leaders in IT
should focus on improving the business capabilities of their departments and promote horizon-
tal connections of IT decision makers with business stakeholders and future project initiators.
Gregory et al. (2018) analysed how IT consumerization influences IT governance and claim
that with the ongoing consumerization in IT, a transformational shift in IT governance is likely.
As a result, they suggest a platform-based IT governance approach.

This thesis adopts a recognized three dimensional view on IT governance which differentiates
the focus, the scope and the patterns of IT governance (Constantinides & Barrett, 2015; Gregory
etal., 2018; Tiwana, Konsynski & Venkatraman, 2013): (1) the focus of IT governance clarifies
what IT objects, such as IT application, IT infrastructure and data assets, and what IT tasks need
to be governed; (2) the scope of IT governance specifies the organization’s actors which hold
responsibility for IT-related decisions; and (3) the patterns of IT governance clarify what mech-
anisms are implemented in the organization, such as organizational processes and structures, to
achieve the pursued IT contribution to the business.
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This thesis contributes to the body of scientific knowledge regarding the scope of IT governance
by investigating the allocation of decision authority among actors from business units and the
IT function. The focus dimension of IT governance is reduced to IT applications for this study
since the transformative value of SaaS is the main phenomenon of interest. The allocation of IT
decision authority is a common IT governance mechanism (Gregory et al., 2018; Tiwana,
Konsynski & Venkatraman, 2013; Weill & Ross, 2004a) and thus the specific IT governance
pattern investigated in this thesis.

2.2 Theoretical Framing

The theoretical framing describes the theories which are applied for the hypotheses develop-
ment. The key concepts that were introduced in the previous chapter are used in connection
with well-known theories in IS to derive more specific knowledge. Each of the theories that
were analysed and taken into consideration for this thesis is introduced, and a connection is
drawn how they have been applied for similar research in the past. Lastly, all the theories are
being compared, and the final selection of theoretical perspectives for the thesis is motivated.

2.2.1 Agency Theory

Agency theory is concerned with relationships in which one or several principals hire an agent
to carry out tasks for them, for instance, because the principal does not have the required
knowledge or capital, whereby decision-making related to such tasks is delegated to the agent
as well (Jensen & Meckling, 1976). Eisenhardt (1989) points out two problems which can arise
in such relationships: (a) the agency problem which is caused by conflicting goals of the prin-
cipal and the agent as well as situations where it is difficult or expensive for the principal to
verify the activities of the agent; and (b) the problem of risk sharing which can emerge when
agent and principal have different risk-taking preferences. Whereas the agency problem ad-
dresses the circumstance that the principal cannot check the appropriate behaviour of the agent,
the risk sharing problem highlights the issue that both parties may favour divergent behaviour
due to a different attitude towards risk (Eisenhardt, 1989).

The theory can be transferred to the relationship between business units, the principals, which
hire the IT function of an organization, the agent, to develop or operate IT solutions. Scholars
applied agency theory to the relationship between business and IT to investigate IT governance
under cloud computing usage (Vithayathil, 2018) and to investigate application level IT gov-
ernance (Winkler & Benlian, 2012; Winkler & Brown, 2013). In this relationship, the agency
problem is of interest. The principal, in this case, the business units, cannot verify the agent’s
actions due to information asymmetry between them, which describes the situation that one
party has exclusive information (Eisenhardt, 1989). It is claimed that the use of cloud compu-
ting brings further information asymmetry to enterprise IT management since the cloud vendor
as an external partner of the organization is likely not to share all valuable information
(Vithayathil, 2018). To conclude, since the agency problem (Eisenhardt, 1989) is applicable to
the agency relationship between business units and the IT function, agency theory provides a
valuable theoretical lens for this thesis to explain a business units motivation to bypass the
organization’s IT function.
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2.2.2 Socio-Technical System Theory

The socio-technical systems (STS) perspective explains organizations as a system of two inter-
related sub-systems, which are the social and the technical system (Bostrom & Heinen, 1977).
While the term socio-technical systems was originally developed earlier and was used to de-
scribe the work system, it can be applied to enterprise systems as well and facilitates the design
of such systems (Baxter & Sommerville, 2011). Furthermore, the socio-technical systems ap-
proach is considered to be an influential theory with a background in organizational behaviour
but has been used extensively in IS studies (Jede & Teuteberg, 2015). Action research is also
common amongst IS researchers and both, STS and action research have evolved in the early
1950s and are closely allied as they share a lot of similarities (Mumford, 2006).

While the technical system handles the processes, tasks and technology, the social system ad-
dresses the connections between the people of an organization and their values, skills and atti-
tudes (Bostrom & Heinen, 1977). By combining the two separate systems, the theory has not
only helped researchers understand the connection between the two better but, as Lamb & Kling
(2003) describe, also has a positive impact on working conditions and could change the struc-
ture and use of technology in companies so that it benefits managers as well as workers. While
STS was amongst the first theories to include a social aspect, Kettinger, Teng & Guha (1997)
base their own Business Process Reengineering methodology on it and state that IS profession-
als are unlikely to have expertise in behavioural elements, and that is why IS should put more
focus on the usage of STS.

As seen in this previous literature, STS can be used to analyse the interplay between the tech-
nical and social subsystem and Palvia, Sharma & Conrath (2001) use STS when they qualita-
tively assess computer systems in their study. Furthermore, they even state that the STS frame-
work reflects the ideal symbiosis between man-made machines and the quality that is perceived
by the users. Other researchers such as Allen (2003) and Lu et al. (2011) also argue that the
socio-technical theory cannot only be used to explain the emergence of new technologies, but
also to analyse the social contribution, quality and usefulness. Jede & Teuteberg (2015) take
the STS theory to study the effects of SaaS on individual employees but also include the per-
ceived quality and how this affects the job outcomes.

2.2.3 Delone & McLean Information Systems Success Model

The first version of the model was introduced by Delone and McLean in 1992 and aimed to
measure the success of IS systems by analysing the system quality, the information quality and
how they influence the use of IS and user satisfaction (DeLone & McLean, 1992). The model
gained some attention amongst IS researchers. Likewise, Pitt, Watson & Kavan (1995) use the
model to measure IS effectiveness, and Wixom & Watson (2001) use it to identify the charac-
teristics of data warehousing success. Pitt, Watson & Kavan (1995) even altered the model by
adding an additional measurement, which was service quality. Various other researchers have
validated and attempted to extend or redefine the initial model, but in the year 2002, DeLone &
McLean (2002) introduced an improved model based on 150 research papers that they have
analysed and taken into consideration for their improved model.

The new model has six interrelated dimensions to measure IS success: net benefits, user satis-
faction, use, service quality, system quality and information quality (Urbach & Miller, 2012).
This model has become a popular framework in IS research, and numerous articles have used
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the model as a theoretical basis by adopting it to their respective studies or by adding additional
dimensions (Urbach & Muller, 2012).

Nevertheless, researchers such as Mueller et al. (2010) imply that the framework is best suitable
if the unit of analysis is on the individual level only. In their research about client satisfaction
in the SaaS environment, Liu, Chang & Tsai (2015) also argue that individual user satisfaction
is depending heavily on a high level of service quality according to the DeLone and McLean
IS success model. Park & Jeong (2013) also created their own quality model that relies heavily
on DeLone’s and McLean’s and most of the criteria they introduced applied to individual user
satisfaction (e.g. functionality, reliability, usability).

2.2.4 Technology-Organization-Environment Framework

The technology-organization-environment (TOE) framework was first mentioned in a book by
Tornatzky & Fleischer (1990) and aimed to identify the influence of the organizational context,
the technical context and the environmental context on the adoption of technological innova-
tions (Baker, 2012; Thong, 1999). The TOE framework has been used by various researchers
and Kuan & Chau (2001) report that the framework is useful to study the adoption of innova-
tions and that not only technologically related characteristics are addressed but also the internal
organization and the external environment. When analysing the value creation of e-businesses
in the finances industry, Zhu et al. (2004) described the three contexts as following: (1) techno-
logical context: external and internal technologies that are relevant to the organization; (2) or-
ganizational context: descriptive measures for organizations and internally available resources;
(3) environmental context: suppliers, competitors and government. Since the contexts are only
defined broadly, the framework is considered to be generic (Baker, 2012). That is one of the
reasons why researchers usually specify the framework towards their needs. Some narrow down
the scope of the contexts (Zhu et al., 2004), others add more theories for clarification (Hart,
Ojiabo & Longlife, 2017) and others adopt the theory by replacing one of the contexts
(Seethamraju, 2015).

The TOE framework has been criticized for not having evolved since its initial development
(Baker, 2012). One of the reasons is the high adaptability that was explained in the previous
paragraph. Furthermore, another argument is that the framework aligns well with other theories
that explain innovation adoption and is thus, not competing against them (Baker, 2012). For
example, it goes well in hand with the theory of innovation diffusion that was introduced by
Rogers in 1983 and also examined technological precedents for the adoption of new technolo-
gies (Low, Chen & Wu, 2011; Oliveira & Martins, 2011).

Based on the fact that the adoption of innovation has a clear connection to the contexts that are
used in TOE (Baker, 2012), various researchers are using TOE in their work. Oliveira & Martins
(2011) provide an extensive list in their literature review on technology adoption models, and
TOE is used most often for e-commerce and e-business studies. Nevertheless, the framework
has recently also been used in cloud adoption studies (Al-Hujran et al., 2018; Gangwar, Date &
Ramaswamy, 2015; Low, Chen & Wu, 2011) and SaaS adoption studies (Oliveira et al., 2019;
Safari, Safari & Hasanzadeh, 2015; Seethamraju, 2015).
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2.2.5 Expectation Confirmation Model

The expectation confirmation model is based on the expectation confirmation theory (ECT)
which was initially published in the Journal of Applied Psychology by Oliver (1977) and with
the aim to analyse how expectations, perceived performance and disconfirmation influence
post-purchase satisfaction. The expectation disconfirmation theory (EDT) is the same as ECT,
with confirmation being changed to disconfirmation (Bhattacherjee, 2001). Otherwise, the
models can be used the same way. The initial model was developed further by Bhattacherjee
(2001) as he applied the theory in an IS related environment and removed the expectation con-
struct. Furthermore, he also stated that the model is suitable to measure user satisfaction and
how it affects continuance intention in IS (Bhattacherjee, 2001). The resulting expectation con-
firmation model then quickly gained traction, being called influential in the IS field (Benlian,
Koufaris & Hess, 2011) and Urbach & Miller (2012) state that it is one of the most used theories
in IS to measure satisfaction and continuance intention. Although Benlian, Koufaris & Hess
(2011) highly praise the model, they further adapt it for their SaaS-quality model and state that
by providing more measure items, a more granular result can be achieved.

Other researchers such as Venkatesh & Goyal (2010) base their research on the model provided
by Bhattacherjee, but refer to the model as being either expectation confirmation theory or ex-
pectation disconfirmation theory (EDT). Lankton et al. (2016) also use the model provided by
Bhattacherjee and refer to it as EDT and use it to measure trust in information systems. On the
other hand, Fan & Suh (2014) use the initial model with similar adaptions towards IS to
investigate why users switch towards disruptive technologies. Tan, Benbasat & Cenfetelli
(2016) use EDT to determine how failures in e-commerce affect users abandoning the plat-
forms.

According to Hossain & Quaddus (2012), both ECT and ECM studies, are mostly concentrated
on individuals rather than organizations. And when a product is enforced by an organization,
confirmation and satisfaction level do not matter anymore as users cannot discontinue using the
product (Hossain & Quaddus, 2012). These statements are confirmed by researchers such as
Tan, Benbasat & Cenfetelli (2016), which imply that the framework is suitable best when the
unit of analysis is on the individual level only.

2.2.6 Knowledge-Based Theory of the Firm

According to the knowledge-based view of the firm, the most important strategic resource of a
firm is knowledge, and the main purpose of the firm is to transfer the specialist knowledge
possessed by individuals, the employees, into products or services (Grant, 1996). The resource-
based view of the firm, on which the knowledge-based view of the firm builds up, also recog-
nizes knowledge as an important resource and perceives the optimal combination of existing
resources and capabilities as the primary task of the firm but does not further break down
knowledge characteristics (Wernerfelt, 1984). In contrast, the knowledge-based view of the
firm differentiates specialized and common knowledge, as explained by Grant (1996). He points
out that specialized knowledge is held by a variety of individuals and the integration of this
knowledge is challenging due to the coordinative difficulty. The specialized knowledge that is
possessed by individuals is characterized by high costs for its transfer between individuals due
to the limited human mental capacity (Jensen & Meckling, 1976). The successful knowledge
integration of various individuals heavily depends upon the presence of common knowledge,
which is the knowledge that is possessed by all members of an organization (Grant, 1996).
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Based on these guiding principles of the knowledge-based view of the firm, it is suggested that
central decision making within an organization is only effective if all required knowledge can
be merged to a single point, whereas otherwise, decentralized decision making is desirable
(Grant, 1996). Within the specific context of IS, the allocation of IT decision rights between
business units and the IT function is a much addressed issue of IT governance research, whereby
business knowledge and IT knowledge are recognized as the two complementary types of
knowledge that must be integrated to make informed decision about IT issues (Tiwana, 2009;
Vithayathil, 2018; Weill & Ross, 2004a; Winkler & Brown, 2013). According to the notion of
specialized knowledge (Grant, 1996) and the classical view of the IT function within IS research
(Peppard, 2018), the specialized IT knowledge is inherent in the organization’s IT function,
whereas the specialized business knowledge of an organization resides in the different business
units (Bassellier & Benbasat, 2004; Winkler & Brown, 2013). Drawing upon Grant’s (1996)
conclusion that central decision making is only feasible in cases where knowledge can be
merged to a single point, joint decision-making arrangements between IT function and business
units are advantageous for the management of IT use in an organization. This proposition con-
firms suggested good practices of IT governance arrangements (Weill & Ross, 2004a). Because
the limited human mental capacity makes the transfer of knowledge between employees costly,
the knowledge-based view of the firm implicates that greater decision authority is assigned to
the organizational unit with more relevant knowledge if joint decision-making arrangements
are in place (Jensen & Meckling, 1976). This supports prior findings from IT governance re-
search that a higher IT knowledge in a business unit leads to higher participation of the business
unit in IT-related decision-making (Brown & Magill, 1994; Sambamurthy & Zmud, 1999).
Hence, the extent of pertinent business and IT knowledge required for IT decisions within or-
ganizations influence the IT decision authority in organizations.

2.2.7 Technology Acceptance Model

The technology acceptance model (TAM) was developed by Davis (1989) and aimed to meas-
ure user acceptance of computers. TAM is an adaption of the theory of reasoned action (TRA)
which was introduced by Ajzen & Fishbein (1980) and is another common theory in IS and is
frequently used by IS researchers such as Venkatesh et al. (2003) and Benlian & Hess (2011).
TRA provides the basics of the behavioural intention which leads to behaviour, and TAM tailors
the variables so that it can be applied in more detail towards measuring user acceptance in 1S
(Venkatesh et al., 2003).

The persistent popularity especially when compared to other theories such as TRA and the abil-
ity to explain a substantial part of the variance (40%) (Venkatesh & Davis, 2000) motivated
Venkatesh & Davis (2000) to enhance the model. They introduced TAM2, which extends the
initial model with seven constructs adding more relevance towards social and cognitive pro-
cesses (Urbach & Muiller, 2012; Venkatesh & Davis, 2000). Other researchers continuously
tried to adapt and/or extend the TAM models. However, it was Venkatesh et al. (2003) who,
besides other well-known theories, relied heavily on TAM/TAM2 when they introduced the
unified theory of acceptance and use of technology (UTAUT). And in 2008, Venkatesh & Bala
further developed the TAM model by introducing TAM3, which added three more relations and
added several constructs regarding the individual IT adoption and use (Venkatesh & Bala,
2008).

While TAM has been the source of various IS related models and theories, we will only consider
TAM, TAMZ2 and TAM3. Although TAM2 had already been published, Wixom & Todd (2005)
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decided to use the original TAM as a base for their model that was used to measure user satis-
faction and technology acceptance. Just like many other researchers, Wu (2011) also uses TAM
in combination with rough set theory when he analyses the factors for the slow adoption of
SaaS in organizations. Bhattacherjee & Park (2014) combine TAM, UTAUT (roots in TAM)
and expectation-confirmation theory to determine the factors of end-users migrating from cli-
ent-hosted computing to cloud computing (Bhattacherjee & Park, 2014). Figure 2-3 illustrates
the evolution of TAM (dashed box) via TAM2 (whole model) to TAMS3 (bold lines).
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Figure 2-3: TAM3 Model as Introduced by Venkatesh & Bala (2008, p.280)

2.2.8 Theories Towards Research Model

We introduced and analysed seven theories and their latest usage in IS research, especially in
the contexts SaaS, IT governance and decision authority. Some of the theories align well, while
others are competing because they use different approaches to solve similar challenges. The
detailed analysis of the theories gave us a deep understanding of the theories and provided us
with the ideal base to choose the best-fitting theories for our research. Table 2-1 presents the
choice of theories for the subsequent development of the research model.

Especially for measuring satisfaction, various theories have proven to provide accurate results,

and other researchers such as Oktal, Alpu & Yazici (2016) faced a similar challenge when they
analysed UTAUT, TAM and the DeLone & McLean IS success model for their own study.
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Table 2-1 Theories Towards Research Model

Dropped theories

Reasoning

Expectation-Con-
firmation-Model
(ECM)

Various researchers (Fan & Suh, 2014; Hossain & Quaddus, 2012;
Tan, Benbasat & Cenfetelli, 2016) have implied that it works best
when the unit of analysis is on an individual level, our research aims
to analyse organizations as a whole. Furthermore, the model fails to
include the shift in IT decision authority as no supporting research
could be found.

Technology ac-
ceptance model
(TAM)

Primarily used to measure acceptance (Davis, 1989) and not adop-
tion. Further alterations to the model (Wixom & Todd, 2005) or com-
binations with other theories (Wu, 2011) would be more suitable for
our usage.

DelLone & McLean
IS success model
(IS success model)

Various researchers (Liu, Chang & Tsai, 2015; Mueller et al., 2010;
Park & Jeong, 2013) have implied that it works best when the unit of
analysis is on an individual level, our research aims to analyse organ-
izations as a whole. Furthermore, the model fails to include the shift
in IT decision authority as no supporting research could be found.

Applied theories

Contribution towards research model

Knowledge-based
view of the firm
(KBV)

The distribution of knowledge in the organization determines the fea-
sibility of decision-making structures and suggests that in shared gov-
ernance arrangements the unit with more relevant knowledge possess
more decision authority (Grant, 1996; Jensen & Meckling, 1976).
This proposition is supported for joint IT decision-making between
business units and the IT function (Brown & Magill, 1994;
Sambamurthy & Zmud, 1999).

Technology-Organ-
ization-Environ-

The technical, organizational and environmental contexts of TOE
(Oliver, 1977) are also present in the key concepts of our research,

ment (TOE) frame- | and thus, the TOE framework is the ideal measure for the adoption of
work innovative technologies (Kuan & Chau, 2001).

Agency Theory The agency problem which possibly arises in an agency relationship
(AT) (Eisenhardt, 1989) is of particular interest for this thesis. The intra-or-

ganizational relation between business units and the IT function can
be recognized as an agency relationship and thereby AT provides a
theoretical lens to explain a business unit’s motivation to bypass the
organization’s IT function (Vithayathil, 2018; Winkler & Brown,
2013).

Socio-Technical-
Systems Theory
(STS)

STS provides IS research with a more organizational behaviour-re-
lated research approach (Kettinger, Teng & Guha, 1997) but can still
include the adoption of new technologies and still focus on the social
aspects (Allen, 2003; Jede & Teuteberg, 2015; Lu et al., 2011).
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After dropping TAM, ECM and the IS success model for the above-mentioned reasons, the
remaining theories for our hypothesis development will be the Knowledge-based Theory of the
firm, the Technology-Organization-Environment framework, Agency Theory and the Socio-
Technical-Systems Theory. The thorough review that was conducted for each of the theories
helped us to identify the ones that contribute the most towards our research question.
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3 Hypotheses Development

Building upon the introduced theoretical background, this chapter proposes the research model
illustrated in Figure 3-1. First, the chapter conceptualises the dependent construct IT decision
authority, before the moderating constructs SaaS adoption and IT governance mechanisms are
introduced. Next, the derivation of each hypothesis is presented in a dedicated sub-chapter for
each independent, respectively mediating, construct. The chapter concludes with a summary of
the hypotheses, the applied theoretical perspectives and the supporting literature.
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Figure 3-1: Research Model

3.1 IT Decision Authority

To study the allocation of IT decision rights between business units and the IT function, this
thesis employs a conceptualization of IT decision authority that recognizes the strategic and
operational dimension of IT decisions. Several scholars limit the sum of IT decisions to the
strategic dimension (Benaroch & Chernobai, 2017; Dawson et al., 2016; Weill & Ross, 2004a).
In contrast, findings from prior research on organizational decision making provide evidence
that lower level employees significantly influence top-level executive’s decision making
through the sum of operational decisions and their knowledge gained from operational task
fulfilment (Carter, 1971; Weill & Olson, 1989; Xue, Liang & Boulton, 2008). Hence, a con-
ceptualisation of IT decision authority that covers the strategic and operational dimension ap-
pears appropriate to study the underlying research question. Whereas this thesis uses the term
of operational IT decision authority, other authors refer to the responsibility for operational 1T
activities, including operational decisions, as IT task responsibility (Winkler & Benlian, 2012;
Winkler & Brown, 2013). The following sub-chapters refer with overall IT decision authority
in the formulation of hypotheses to an association of the independent constructs with both, the
operational and strategic decision types, whereas both are administered as separate constructs
in the research model and the subsequent analysis to enable the identification of differences
between them.
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Table 3-1: IT Decision Types

Strategic IT Decisions

Decision Type

Conceptualization

Supporting Literature

ganization in IT. The relevant litera-
ture reveals a divergent view on what
expenditures can be labelled IT invest-
ment. However, it is well noted that an
integral part of IT investment deci-
sions is the financial frame and the
items to be invested in. The prioritiza-
tion within the IT investment portfolio
is another relevant aspect.

Fundamental Decisions of this type are concerned | Guillemette & Paré (2012);
decisions with the general role of IT for the or- | Weill & Ross (2004a)
ganization, the expected IT contribu-
tion to the overall business strategy
and the financing of IT activities.
Investment This decision type covers all decisions | Weill & Olson (1989); Weill
decisions which lead to an investment of the or- | & Ross (2004a); Winkler &

Benlian (2012); Winkler &
Brown (2013); Xue, Liang
& Boulton (2008)

Architecture
decisions

In contrast to decisions which are ex-
clusively relevant for a single system
of an organization’s IT system land-
scape, IT architecture decisions are
concerned with general and crosscut-
ting issues. IT architecture decisions
frame the scope in which system-spe-
cific decisions take place. Some schol-
ars handle IT infrastructure decisions
separately.

Brown & Magill (1994);
Sambamurthy & Zmud
(1999); Weill & Ross
(2004a); Winkler & Benlian
(2012); Winkler & Brown
(2013)

Infrastructure deci-
sions

IT Infrastructure related decisions are
concerned with basic IT services and
components which are typically pro-
vided by the (centralized or decentral-
ized) IT function of the organization.

Agarwal & Sambamurthy
(2002); Sambamurthy &
Zmud (1999); Weill & Ross
(2004a)

Change decisions

All decisions which are concerned
with changes to existing IT solutions.
Changes to existing IT solutions span
from minor adjustments to profound
changes. Changes may affect other so-
lutions of the organization’s IT system
landscape and thus can be interwoven
with IT architecture decisions.

Peppard (2018); Weill &
Ross (2004a); Winkler &
Benlian (2012; Winkler &
Brown (2013)

Operational IT Decisions
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Decision Type

Conceptualization

Supporting Literature

End User Support

The operational decisions which
emerge from end-user IT support ac-
tivities and troubleshooting (help
desk).

Brown & Magill (1994);
Winkler & Benlian (2012);
Winkler & Brown (2013)

Solution
Implementation
and Maintenance

The operational decisions which are
taken during the implementation of IT
solutions (new solutions, changes to
existing solutions) and the mainte-
nance of IT solutions.

(Brown & Magill (1994);
Winkler & Benlian (2012);
Winkler & Brown (2013)

IT vendor manage-
ment

Organizations typically partner with IT
vendors who participate in the imple-
mentation and operation of its IT solu-
tion. The functional coordination of
these vendors is linked to operational
IT decisions.

Agarwal & Sambamurthy
(2002); Peppard (2018)
Vithayathil (2018)

IT Project Manage-
ment

New IT solutions and changes to exist-
ing ones are commonly delivered in
project settings. The management of

Peppard (2018);
Sambamurthy & Zmud
(1999); Tiwana (2009)

such projects comprises of various
tasks but also operational decisions.

A literature review was conducted to identify relevant aspects of IT decisions for this thesis.
The results which are presented in Table 3-1 guided the subsequent hypothesis development of
this thesis since the conceptualization of IT decision authority essentially influences the asso-
ciation with independent constructs. For this thesis, we limit the scope of strategic IT decision
authority to IT investment, change, infrastructure and architecture decisions, due to the focus
of this thesis on SaaS and decision rights allocation. The highly foundational nature, the strong
interdependency with the overall business strategy and the typical allocation of the decision
authority to the organization’s board-level management (Guillemette & Paré, 2012; Weill &
Ross, 2004a), make the allocation of fundamental IT decisions highly resilient to change.

3.2 Software-as-a-Service Adoption

While cloud computing offerings have been present since 2006 (Regalado, 2011), SaaS started
to gain attention later on but then quickly rose in importance and was coined to be a critical
factor for the future usage of IT in companies (Benlian, Hess & Buxmann, 2009; Benlian,
Koufaris & Hess, 2011). Nevertheless, critical voices raised their concerns about privacy, reli-
ability and security (Benlian, Hess & Buxmann, 2009; Stieninger et al., 2014). Furthermore, it
could be hard for organizations to switch SaaS-vendors at a later point in time, and that would
leave them being locked-in to the current provider (Janssen & Joha, 2011). However, the ad-
vantages of SaaS in comparison to on-premise installed software are also addressed by various
researchers and shown in the following Table 3-2. The provided advantages are amongst the
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most mentioned, and all of them are described in more detail, and supporting authors are pro-

vided.

Table 3-2: SaaS Advantage Overview

Advantage

Description

Supporting Authors

Flexibility / Agility /
Elasticity

Organizations can adopt to new
environments and changes rap-
idly

Benlian & Hess (2011); Benlian,
Koufaris & Hess (2011); Bibi,
Katsaros & Bozanis (2012); Jede
& Teuteberg (2016); Kbhalil,
Fernandez & Fautrero (2016);
Marston et al. (2011); Mueller et
al. (2010); Seethamraju (2015);
Stieninger et al. (2014)

Subscription-based
payment model

Organizations only have to pay
for what they use

Armbrust et al. (2010); Benlian,
Koufaris & Hess (2011); Bibi,
Katsaros & Bozanis (2012); Wu (
2011)

Higher cost-efficiency

Acquiring already existing soft-
ware is cheaper than develop-
ing/updating it internally

Benlian & Hess (2011); Benlian,
Hess & Buxmann (2009);
Benlian, Koufaris & Hess
(2011); Bibi, Katsaros & Bozanis
(2012); Cusumano (2010); Jede
& Teuteberg (2016);
Seethamraju (2015); Vithayathil
(2018)

ments for organizations

Scalability Organizations can require as | (Armbrust et al., 2010; Benlian,
many licenses/users/instances | Koufaris & Hess, 2011; Bibi,
as needed Katsaros & Bozanis, 2012;
Khalil, Fernandez & Fautrero,
2016)
Low buy-in No or little up-front invest- | Armbrust et al. (2010); Bibi,

Katsaros & Bozanis (2012);
Khalil, Fernandez & Fautrero
(2016); Walther et al. (2013)

Operational efficiency

Organizations can focus on
their core business instead of
having to deal with unrelated
(IT-) tasks

Benlian & Hess (2011); Bibi,
Katsaros & Bozanis (2012);
Low, Chen & Wu (2011);
Seethamraju (2015); Wu (2011)

Configurations  and

customization

Organizations can introduce
simple changes through config-
urations and customizing op-
tions

Benlian, Koufaris & Hess
(2011); Bibi, Katsaros & Bozanis
(2012);  Cusumano  (2010);
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Seethamraju (2015); Winkler &
Brown (2013)

Additional resources | Access to resources and capa- | Benlian & Hess (2011); Janssen
bilities that would not be avail- | & Joha (2011); Winkler &
able internally Brown (2013)

Most of the above-mentioned advantages and disadvantages can be mapped into the three (tech-
nological, organization and environmental) contexts of the TOE framework. Since we are ana-
lysing the SaaS adoption on an organizational level and not on an individual level, the model
fits our research perfectly. Also, the generic nature and great adaptability of the framework
helps us with defining the measurements within the contexts (Seethamraju, 2015). Finally, var-
ious IS studies have already applied the TOE framework to measure SaaS adoption (Oliveira et
al., 2019; Safari, Safari & Hasanzadeh, 2015; Seethamraju, 2015).

As the SaaS adoption will act as a moderating variable in our research, the detailed hypothesis
explanation is provided in the corresponding sub-chapters. The moderating variables affect the
strength of the relationship between the dependent and independent variables and are multiplied
to determine the impact on them (Creswell, 2014).

3.3 IT Governance Mechanisms

Various scholars claim that the allocation of IT decision authority is less likely to shift from
business units to the IT function, or vice versa if there are strong IT governance mechanisms in
place (Brown, 1997; Weill & Ross, 2004a; Winkler & Brown, 2013). Similarly, it is suggested
that the emergence of shadow IT is less likely in the presence of strong and enforced IT gov-
ernance policies (Gyory et al., 2012). Formally defined decision-making arrangements such as
committees and councils regulate decision authority and enforced technology standards limit
the decision freedom of IT-professionals and employees in the business units (Weill & Ross,
2004a). From an agency theory perspective (Eisenhardt, 1989), the motivation of business units
to bypass the IT function is grounded in an avoidance of the agency problem, which may arise
in an agency relationship with the IT function due to diverse prefernces (Vithayathil, 2018). IT
governance mechanisms, however, are introduced to design the agency relationship in a way
that both interest, the business unit’s (principal) interests are balanced with the IT function’s
(agent) interests (Winkler & Brown, 2013). Thereby, the IT governance mechanisms can be
viewed as a virtual contract between the business units and the IT function (Eisenhardt, 1989).
Although, the literature claims that the focus of IT governance is highly centred on the organi-
zational IT function and ensures its role as a participant in IT decision making (Peppard, 2018;
Tiwana & Kim, 2015). Thus, we hypothesize that the presence of enforced IT governance
mechanisms secures the decision rights of the IT function and reduces the IT decision authority
of business units:

Hypothesis 1: The higher the presence of enforced IT governance mechanisms in the organiza-
tion, the lower is the overall IT decision authority of business units.
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Due to the claims that the consequences of an increased SaaS adoption change the role of the
IT function and influence IT governance arrangements (Gregory et al., 2018; Peppard, 2018;
Vithayathil, 2018), we suggest that the degree of SaaS adoption moderates the association of
IT governance mechanisms and IT decision authority:

A Hypothesis 1a: The higher the adoption of SaaS in the organization, the weaker is the asso-
ciation of enforced IT governance mechanisms in the organization and decision authority of
business units.

Next to the direct association of IT governance mechanisms with IT decision authority, we
hypothesize a moderating effect of IT governance on the association of the IT initiative origin,
strategic contribution of the IT function, dissatisfaction of business units with IT, IT knowledge
in business units and business knowledge in the IT function with IT decision authority. The
reasoning for these differential hypotheses is presented along with the development of the pri-
mary hypothesis in the following sub-chapters. In all cases, the differential hypotheses are mo-
tivated by the assumption that IT governance mechanisms constitute a virtual contract between
the business units and the IT function, and therefore apply Eisenhardt's (1989) propositions
regarding the effective governance of agency relationships.

3.4 IT Initiative Origin

IT projects, such as the implementation of SaaS solutions, can be initiated by the business units
or the IT function of the organization (Sambamurthy & Zmud, 1999; Weill & Ross, 2004a).
Previous studies provide evidence that the initiative origin of an IT implementation project in-
fluences the post-implementation allocation of decision rights for a specific application between
business units and the IT function (Kopper et al., 2018; Schmidt et al., 2010; Winkler & Brown,
2013). Xue, Liang & Boulton (2008) claim that the initiators of IT investment proposals govern
the early stage of the investment decisions and significantly influence the final decisions taken
by more senior executives. The IT initiative origin is relevant for the allocation of IT decision
authority in two distinct ways. First, the origination phase itself is characterized by various
activities which include decisions such as raising investment proposals, information gathering
for informed decision making and advisory of more senior executives which are in charge of
the final decision (Carter, 1971; Weill & Olson, 1989). Secondly, the actors who lead the early
phase of an initiative can directly affect decisions which are later taken by senior executives
due to their influential role (Winkler & Brown, 2013; Xue, Liang & Boulton, 2008).

Given this prior academic findings, it is surprising that a number of recognized contributions
on IT governance do not cover the decision authority of initiative originators which hold lower
management or functional specialist job positions (Benaroch & Chernobai, 2017; Dawson et
al., 2016; Weill & Ross, 2004a). Since this thesis considers the operational and strategic dimen-
sion of IT decision authority, the above-presented findings on originators’ influence on IT de-
cision making motivate the employment of the initiative origin as a construct in the research
model. A further relevant finding for this thesis is that IT professionals are only credible to
originate IT investment initiatives in case they have a high influence in the organisation, while
it is found that even if they do originate an initiative, it is still likely that business units govern
the early decision-making process (Xue, Liang & Boulton, 2008). In this regard, agency theory
implicates that IT decision authority can be the result of opportunistic behaviour justified in the
individual initiative (Winkler & Brown, 2013). To avoid agency problems (Eisenhardt, 1989),
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which possibly arise in an agency relationship with the IT function (Vithayathil, 2018), business
units could take higher responsibility for IT-related decisions by exploiting their influence as
the initiative originators, and therefore we hypothesize:

Hypothesis 2: The more IT projects are initiated by the business units, the greater is the overall
IT decision authority of business units.

Furthermore, the above presented finding that SaaS applications enable a solution implementa-
tion with less involvement of specialized IT employees (Baskerville, 2011; Benlian, Koufaris
& Hess, 2011; Gregory et al., 2018; Vithayathil, 2018), suggests a higher association between
IT project initiative origin and overall IT decision authority, if the organisation has a high level
of SaaS adoption. Although, the study by Winkler & Brown (2013) did not reveal a significant
moderating effect of the application delivery type on the supported relationship between initia-
tive origin and application-level governance of a specific system. However, due to the mean-
while notably advanced SaaS adoption of organizations (Kappelman et al., 2018, 2019) and the
recent claims that the increased SaaS adoption changes the role of the IT function (Gregory et
al., 2018; Peppard, 2018; Vithayathil, 2018), we suggest the following differential hypothesis:

A Hypothesis 2a: The higher the adoption of SaaS in the organization, the stronger is the asso-
ciation of IT project initiative origin in business units and overall IT decision authority of busi-
ness units.

In contrast, effectively enforced IT governance mechanisms are likely to secure the strategic
decision authority of formally defined key decision-makers in the organization and the opera-
tional responsibility of formally defined organizational units (Weill & Ross, 2004a). Thereby,
the strong focus of IT governance on the organizational IT function (Peppard, 2018; Tiwana &
Kim, 2015) motivates us to hypothesize that IT governance mechanisms negatively moderate
the association of IT project initiative origin in business units and overall IT decision authority
of business units:

A Hypothesis 2b: The stronger the implemented IT governance mechanisms, the weaker is the
association of IT project initiative origin in business units and overall IT decision authority of
business units.

3.5 Strategic Contribution of the IT Function

With the growing use of information technology in organizations the strategic importance of IT
for business success increased significantly and changed the role of the IT function (Guillemette
& Paré, 2012; Venkatraman, 1997; Westerman, Bonnet & McAfee, 2014). Pure system pro-
vider IT functions which are concerned with technical issues only (Guillemette & Paré, 2012)
will shrink in size and lose importance under the presence of cloud computing, since they cannot
add further value to SaaS-based IT services and cause a direct interaction of business units with
SaaS vendors (Vithayathil, 2018). At the same time, IT functions which identify technology-
enabled business opportunities and actively design the future IT architecture, such as the part-
ner, technological leader and architecture builder IT function archetypes do (Guillemette &
Paré, 2012), will increase their relevance in the organization (Vithayathil, 2018). Furthermore,
IT functions which contribute to the organization by developing technology-driven business
strategies or by identifying opportunities of technology-use for improved efficiency
(Guillemette & Paré, 2012) are likely to have a high influence in the organisation.
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In contrast, the simplicity with which modern IT solutions can be implemented by non-IT pro-
fessionals reduces the need for an involvement of the IT function in new IT initiatives (Gregory
et al., 2018; Gyory et al., 2012; Jarrahi et al., 2017). The presence of shadow IT and business-
manged IT within organisations supports this assumption (Flrstenau & Rothe, 2014; Kopper et
al., 2018; Rentrop & Zimmermann, 2012). Thereby, agency theory implicates that business
units bypass the IT function to avoid possible agency problems (Eisenhardt, 1989). However,
the strategic importance of the IT function in the organisation may motivate an involvement
(Guillemette & Paré, 2012) as well as a high influence of the IT function in the organization
(Xue, Liang & Boulton, 2008), which, in turn, can emerge from the strategical importance. A
recognized competence of a strategically important IT function such as the management of IT
architectures and business process reengineering (Guillemette & Paré, 2012) or relevant
knowledge for the management of SaaS vendors (Vithayathil, 2018), is also a possible motiva-
tor for an involvement of the IT function. Hence, we hypothesize that a lower strategic contri-
bution of the IT function is associated with a higher degree of IT decision authority in business
units:

Hypothesis 3: The lower the strategic contribution of the IT function in the organization is, the
higher is the overall IT decision authority of business units.

The claim that SaaS applications simplify the implementation of IT solutions (Baskerville,
2011; Benlian, Koufaris & Hess, 2011; Gregory et al., 2018; Vithayathil, 2018), suggests a
weaker association between the strategic contribution of the IT function and IT decision au-
thority. The reasoning for this moderating effect is grounded in the circumstance that if the
organisation has a high level of SaaS adoption, the knowledge barriers to participating in IT-
related decisions are lowered, which reduces the effect of a high decision authority of IT func-
tions due to its strategically important role. The necessity to have the required knowledge for
an informant decision and the implication of the knowledge-based view of the firm that greater
decision authority is allocated to the party with the most relevant knowledge (Grant, 1996;
Jensen & Meckling, 1976) is suggested to shift more IT decision rights towards business units,
if the SaaS adoption reduces the required technical knowledge. The effectiveness of IT
governance mechanisms (Weill & Ross, 2004a) and the focus of IT governance on the IT
function (Peppard, 2018; Tiwana & Kim, 2015) suggest that enforced IT governance
mechanisms negatively moderate the association of the IT function’s strategic contribution and
overall IT decision authority. Therefore, we hypothesize:

A Hypothesis 3a: The higher the adoption of SaaS in the organization, the weaker is the asso-
ciation of the strategic contribution of the IT function in the organization and overall IT deci-
sion authority of business units.

A Hypothesis 3b: The stronger the implemented IT governance mechanisms, the weaker is the
association of the strategic contribution of the IT function in the organization and overall IT
decision authority of business units.

3.6 Dissatisfaction with IT

Measuring user satisfaction and technology acceptance has a long history in IS research
(Wixom & Todd, 2005). Various theories such as UTAUT (Venkatesh et al., 2003), TAM
(Davis, 1989) and the IS success model (DeLone & McLean, 1992) have been developed and
were then adapted and extended to suit the newest technological trends. Nevertheless, Jede &
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Teuteberg (2016) have used STS to analyse the impact of SaaS in organizations. Since this
construct analyses the dissatisfaction of business units with the internal IT function and how
that affects IT decision authority, we use STS as well.

The dissatisfaction of employees is partially caused by IT consumerization, and the effects such
as the high expectancies when it comes to a slow rate of adoption in official IT functions (Harris,
Ives & Junglas, 2012; Jarrahi et al., 2017). To solve this problem, the adoption of SaaS is an
option as it allows faster implementation cycles but also causes changes in the IT function
(Dillon, Wu & Chang, 2010; Janssen & Joha, 2011). The technical subsystem of STS takes
factors such as tools and techniques into consideration for performance measurement in organ-
izations (Kettinger, Teng & Guha, 1997). The current offerings of the internal IT and the com-
petition from Saas fall into this category of the STS model.

On the other hand, the social system of the STS involves employees from all levels and their
skills, attitudes, values and needs as well as the authority structures that are present in the or-
ganization (Bostrom & Heinen, 1977). Firstenau, Rothe & Sandner (2017) argue that current
IS research states that the implementation and introduction of shadow IT is driven by individ-
uals and their study reveals that key factors of the increased presence of shadow IT solutions
are the lack of business knowledge in the IT, a distant business-IT relationship, cost pressure
and non-diversified offerings of the IT function. Gyory et al. (2012) further specify that shadow
IT is more user-friendly, cost-efficient and access is easier than internal IT systems, which in-
fluences user satisfaction as the internal IT competes against shadow IT, sometimes without
even noticing.

Finally, this possible presence of shadow IT solutions in business unites pushes the decentrali-
zation of IT and thus, influences the authority of the IT function (Firstenau, Rothe & Sandner,
2017).Finally, this possible presence of shadow IT solutions in business unites pushes the de-
centralization of IT and thus, influences the authority of the IT function (Furstenau, Rothe &
Sandner, 2017). STS is a strong theory and is often applied in the context of investigating IT
implementations and changes to the IT functions in organizations (Bala & Venkatesh, 2013).
Based on that, we therefore hypothesize:

Hypothesis 4: The higher the dissatisfaction with the provided in-house IT solutions, the greater
is the overall IT decision authority of business units.

Once SaaS solutions have been adopted by an organization, business units will get used to the
advantages that are stated by Firstenau, Rothe & Sandner (2017) and thus, their dissatisfaction
will be influenced by further adoption of SaaS solutions. We therefore hypothesize:

A Hypothesis 4a: The higher the adoption of Saa$S in the organization, the stronger is the asso-
ciation of dissatisfaction with the provided in-house IT solutions and overall IT decision au-
thority of business units.

On the other hand, strong governance mechanisms (Weill & Ross, 2004a) prevent business
units from getting in touch with other solutions than their internal ones in the first place. Even
if they are aware of other solutions, they would have to violate strong and established govern-
ance policies to access them. Therefore, we hypothesize:

A Hypothesis 4b: The stronger the implemented IT governance mechanisms, the weaker is the
association of dissatisfaction with the provided in-house IT solutions and overall IT decision
authority of business units.
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3.7 IT Knowledge in Business Units

The recent advancements in IT such as cloud computing, web 2.0, mobile devices and no-code
programming have significantly lowered the knowledge and capital requirements for the im-
plementation of powerful IT solutions so that individuals are able to implement and operate
complex IT systems (Baskerville, 2011; Gregory et al., 2018; Gy0ry et al., 2012). At the same
time, IT consumerization fosters the IT knowledge of employees in the business units and thus
decreases the gap in IT knowledge between IT and business professionals (Gregory et al., 2018;
Leclercg-Vandelannoitte, 2015). Both evolvements go hand-in-hand and question the tradi-
tional understanding of the IT function in an organization (Baskerville, 2011; Peppard, 2018)
and thus the allocation of IT decision authority between business units and the IT function.

Drawing upon the knowledge-based view of the firm, centralized decision making is a suitable
approach if the required knowledge can be merged into a single entity within the organization
(Grant, 1996). The limited human mental capacity makes the transfer of knowledge between
humans a costly activity, which, in turn, favours the colocation of decision making with the
ownership of relevant knowledge needed for an informed decision making (Jensen & Meckling,
1976). Within organizations, the business units typically possess the knowledge about the spe-
cific operation and business processes, while the IT function is knowledgeable about IT and its
use to solve business problems (Bassellier & Benbasat, 2004). Excellent IT governance deci-
sions require knowledge about business and information technologies, which motivates various
organizations to follow a joint IT decision-making approach, where both, the IT function and
business units, take decisions together (Weill & Ross, 2004a). In line with the knowledge-based
view of the firm and its implications for the allocation of decision authority, research on IT
governance claims that business units with a higher IT knowledge take over IT-related decisions
to a significantly higher degree (Brown & Magill, 1994; Sambamurthy & Zmud, 1999). Due to
these findings, we hypothesize that IT knowledge in business units is associated with higher
participation of business units in IT decision-making:

Hypothesis 5: The higher the IT knowledge in business units, the greater is the overall IT deci-
sion authority of business units.

Thereby, the IT knowledge requirements for business units to participate in IT decision making
are found to be lower under the use of SaaS compared to on-premise applications (Winkler &
Brown, 2013). This is because the lowered knowledge requirements for the implementation of
IT solutions under the use of SaaS (Baskerville, 2011; Benlian, Koufaris & Hess, 2011;
Vithayathil, 2018), influences the association, since the entry barrier to participation in IT de-
cision making is lowered in an environment with a high degree of SaaS adoption (Gregory et
al., 2018; Gyory et al., 2012; Jarrahi et al., 2017). Consequently, we hypothesize:

A Hypothesis 5a: The higher the adoption of SaaS in the organization, the weaker is the asso-
ciation of IT knowledge in the business units and overall IT decision authority of business units.

The power of effectively enforced IT governance mechanisms (Weill & Ross, 2004a) and the
focus of IT governance on the IT function (Peppard, 2018; Tiwana & Kim, 2015) suggest that
the decision authority of the IT function is secured under the presence of strong IT governance
mechanisms. Thus, we hypothesize that IT governance mechanisms moderate the association
of IT knowledge in the business units and overall IT decision authority:
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A Hypothesis 5b: The stronger the implemented IT governance mechanisms, the weaker is the
association of IT knowledge in the business units and overall IT decision authority of business
units.

IT consumerization has led to increased expectations of employees towards the functionality of
business IT solutions and employees expect the same quality of these functions as they receive
through digital technologies in their everyday life (Gregory et al., 2018; Yoo, 2010). Employees
also have less patience with slow rates of new technology adoption in the official IT environ-
ments (Jarrahi et al., 2017). IT consumerization can thus be considered one of the factors that
increase the dissatisfaction of business units with internal IT. We use the STS model to analyse
this interplay between the technical system which is represented by the solutions that are intro-
duced through IT consumerization and the current responsibilities of the employees and the
social system, which is represented by the employees, their private life, their status as an em-
ployee and their dissatisfaction with the internal IT. Therefore, why hypothesize:

Hypothesis 6: The higher the IT knowledge in business units, the greater is the dissatisfaction
with the provided in-house IT solutions.

Thereby, the findings of shadow IT research suggest that employees take advantage of the low-
ered capital and knowledge barriers; and proceed to invent their own IT solutions, if they have
the required knowledge (Behrens, 2009; Gyory et al., 2012; Kopper et al., 2018; Webb, Schmitz
& Teng, 2017). Again, a motivation to bypass the IT function can be explained with the avoid-
ance of possible agency problems (Eisenhardt, 1989) between them and the IT function. The IT
function’s activities can be hard to verify for the business units which intend to control the
appropriate actions of their agent, the IT function, according to their interests (Vithayathil,
2018). Hence, this problematic agency relationship constitutes a motivation for business units
to bypass the IT function in the early stages of an IT initiative. This independent IT initiative
origin becomes a feasible alternative if the required knowledge is pertinent in the business unit,
and therefore we hypothesize that IT knowledge in the business units is associated with a higher
IT initiative origin in business units.

Hypothesis 7: The higher the IT knowledge in business units, the greater is the IT initiative
origin in the business units.

3.8 Business Knowledge in the IT Function

In an organization which has already adopted SaaS solutions, the IT function can act as a mid-
dleman between business units and external cloud vendors, and as Vithayathil (2018) points
out, this model stands in direct competition with the approach that business units directly inter-
act with cloud vendors. Figure 3-2 illustrates both alternative approaches. Vithayathil (2018)
claims that the IT function can only sustain as a middleman in this relationship if it adds further
value to the SaaS solutions. He describes that such added value can consist of technical en-
hancements, customizations of the cloud solution or improved coordination of the cloud vendor
if the business is lacking the required technical know-how. Vithayathil (2018) advocates that
the IT function needs to have sufficient business knowledge to do so. Various scholars investi-
gated the importance of business knowledge in the IT function (Bassellier & Benbasat, 2004;
Lee, Trauth & Farwell, 1995). While business knowledge, such as the understanding of the
business strategy and the external business environment, have already been important for IT
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professionals long time before the emergence of cloud computing (Bassellier & Benbasat,
2004), under the presence of SaaS, greater importance is attached to this knowledge
(Vithayathil, 2018).
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Figure 3-2: IT Services Under the Presence of Cloud Computing (with changes adapted from Vithayathil,
2018, p.640)

From an agency theory perspective (Eisenhardt, 1989), business units will bypass the IT func-
tion as an intermediary actor between them and the external vendors if the business value of the
consumed SaaS product is not enhanced by the involvement of the IT function (Vithayathil,
2018). Again, this can be explained with the information asymmetry and the possible agent
problem in the relationship between the IT function and the business units. Without an obvious
added benefit, it can be assumed that business units directly interact with cloud vendors to avoid
a further level of information asymmetry and possibly resulting agency problems. Thus, we
hypothesize that the business knowledge in the IT function explains the shift of IT decision
authority:

Hypothesis 8: The lower the business knowledge in the IT functions, the higher is the overall IT
decision authority of business units.

In addition to the above-stated hypotheses, the level of SaaS adoption and the presence of IT
governance mechanisms moderate this association. In line with Vithayathil's (2018) claim that
business knowledge becomes more important for an IT function which aims to secure its deci-
sion authority, it is suggested that a high level of SaaS adoption requires an even higher level
of business knowledge in the IT function to possess a high decision authority. The power of IT
governance mechanisms (Weill & Ross, 2004a) and the focus on the IT function (Peppard,
2018; Tiwana & Kim, 2015) lead to the suggestion that enforced IT governance mechanisms
negatively moderate the association of business knowledge in the IT function and overall IT
decision authority.

— 31—



The Influence of SaaS on IT Governance Gerdsmeier and Wespi

A Hypothesis 8a: The higher the adoption of SaaS in the organization, the stronger is the asso-
ciation of business knowledge in the IT function and overall IT decision authority of business
units.

A Hypothesis 8b: The stronger the implemented IT governance mechanisms, the weaker is the
association of business knowledge in the IT function and overall IT decision authority of busi-
ness units.

Next to the direct impact of business knowledge in the IT function on IT decision authority
allocation, business knowledge also explains the mediating construct strategic contribution of
the IT function. Research claims that high business knowledge in the IT function facilitates
superior business/IT relationships (Bassellier & Benbasat, 2004), which in turn give IT func-
tions a greater strategic influence in the organization (Xue, Liang & Boulton, 2008). In the light
of recent findings that IT consumerization and technological advancements lower the
knowledge barriers to the independent implementation of own IT solutions for non-IT employ-
ees (Gregory et al., 2018; Gyory et al., 2012; Jarrahi et al., 2017), it needs to be assumed that
the IT function’s technological know-how becomes less meaningful to ensure a strategic con-
tribution of the IT function. However, if the IT function understands the needs of the business,
it can contribute with valuable impulses to strategic decisions (Vithayathil, 2018; Weill &
Olson, 1989) or even initiate technology-driven business initiatives itself and consequently es-
tablish itself as a strategically influential organizational unit (Guillemette & Pare, 2012). In this
case, it can be assumed that business units are willing to establish an agency relationship with
the IT function, which takes over the strategic IT management of the organization as an agent
for them. IT functions with high business knowledge are in a good position to excel in this role
as they combine business and IT knowledge (Bassellier & Benbasat, 2004; Vithayathil, 2018),
and therefore the benefits for the business units to employ the IT function as an agent exceed
the risks of the agency problem. Therefore, we hypothesize that business knowledge in the IT
function is associated with the strategic contribution of the IT function:

Hypothesis 9: The higher the business knowledge in the IT function, the higher is the strategic
contribution of the IT function.

3.9 Theoretical Perspectives and Hypotheses in Conclusion

The hypotheses of the proposed research model build upon the four distinct theoretical perspec-
tives introduced in the previous chapter, as well as the findings of previous research on related
IS concepts. This chapter concludes the hypotheses development with a summary of all pro-
posed hypotheses, their theoretical underpinning and the supporting literature, which is pre-
sented in Table 3-3.
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Table 3-3: Theoretical Perspectives and Hypotheses

Theoretical Perspective
Hypothesis Supporting Literature
o > [T o
< & |2 |§
Brown (1997); Eisenhardt (1989); Gregory et
H1 al. (2018); Gyory et al. (2012); Peppard
GOV -> v (2018); Tiwana & Kim (2015); Vithayathil
SDA/ODA (2018); Weill & Ross (2004a); Winkler &
Benlian (2012); Winkler & Brown (2013)
Carter, (1971); Eisenhardt (1989); Kopper et
H2 al. (2018); Sambamurthy & Zmud (1999);
BUIO -> v Sch_midt et al. (2010); Vithgyathil (2018);
SDA/ODA Weill & Olson (1989); Weill & Ross (2004a);
Winkler & Brown (2013); Xue, Liang &
Boulton (2008)
Eisenhardt (1989); Flrstenau & Rothe (2014);
Gregory et al. (2018); Guillemette & Paré
H3 (2012); Gyory et al. (2012); Jarrahi et al.
ITSC > v (2017); Kopper et al. (2018); Rentrop &
SDA/ODA Zimmermann (2012); Vithayathil (2018);
Westerman, Bonnet & McAfee (2014); Xue,
Liang & Boulton (2008)
Allen (2003); Baxter & Sommerville (2011);
H4 Benlian et al. (2018); Bostrom & Heinen
BUSA - v (2977); Dillon, Wu & Chang (2010); Furstenau
SDA/ODA & Rothe (2014); Jede & Teuteberg (2015);
Mumford (2006); Palvia, Sharma & Conrath
(2001)
Baskerville (2011); Bassellier, Benbasat &
Reich (2003); Brown & Magill (1994); Grant
H5 (1996); Gregory et al. (2018); Gyory et al.
BUIT > v (2012); Jensen & Meckling (1976); Leclercg-
SDA/ODA Vandelannoitte (2015); Peppard (2018);
Sambamurthy & Zmud (1999); Weill & Ross
(2004a); Winkler & Brown (2013)
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H6 Baskerville (2011); Benlian, Koufaris & Hess

BUIT > (2011); Bostrom & Heinen (1977); Gregory et

BUSA al. (2018); Gyory et al. (2012); Jarrahi et al.
(2017); Winkler & Brown (2013); Yoo (2010)

H7 Behrens (2009); Eisenhardt (1989); Gyory et

BUIT > v al. (2012); Kopper et al. (2018); Vithayathil

BUIO (2018); Webb, Schmitz & Teng (2017)

H8 Bassellier & Benbasat (2004); Eisenhardt

ITBK > v (1989); Lee, Trauth & Farwell (1995);

SDA/ODA Vithayathil (2018)

Ho9 Bassellier & Benbasat (2004); Gregory et al.

ITBK > v (2018); Guillemette & Paré (2012); Vithayathil

ITSC (2018); Weill & Olson (1989); Xue, Liang &
Boulton (2008)
Brown (1997); Eisenhardt (1989); Gregory et

i al. (2018); Gyory et al. (2012); Peppard

fe:'épc’;)\t/he J (2018); Tiwana & Kim (2015); Weill & Ross
(2004a); Winkler & Benlian (2012); Winkler &
Brown (2013)
Armbrust et al. (2010); Baker (2012); Benlian,
Hess & Buxmann (2009); Grant (1996); Hart,
Ojiabo & Longlife (2017); Janssen & Joha

A Hvoothe- (2011); Jede & Teuteberg (2016); Jensen &

ot SEAD VIV, Meckling (1976): Kuan & Chau (2001); Low,
Chen & Wu (2011); Oliveira & Martins
(2011); Palvia, Sharma & Conrath (2001);
Tornatzky & Fleischer (1990); Zhu et al.
(2004)

! Agency Theory (AT)

2 Knowledge-based View (KBV) of the Firm

% Technology-Organization-Environment (TOE) framework

4 Socio-Technical-Systems (STS)
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4 Research Methodology

This thesis uses data of 82 different organizations to test the proposed research model. After
the motivation to conduct a cross-sectional survey study, the development of the survey re-
search instrument is outlined in this chapter. Next, the data collection process, as well as the
sample characteristics, are illustrated. The chapter concludes with an explanation of the data
analysis approach.

4.1 Research Strategy

To test the proposed research model, we conducted a cross-sectional survey among various
organizations to empirically collect suitable data about the phenomena of interest. The decision
to employ a cross-sectional survey was guided by the following considerations which arise from
the characteristics of our suggested research model. First, the proposed research model builds
upon a broad theoretical foundation and connects various findings of earlier studies within IS
research. Hence, the target of the thesis is to test hypothesized associations between constructs
which are not entirely new, but novel within the specific context and composition. It is noted
that survey studies are well suited to collect quantitative data which is applicable for theory
testing purposes (Bhattacherjee, 2012; Recker, 2013). Second, our literature review revealed
that IT decision authority arrangements, in general, are influenced by factors such as company
size, industry and number of IT employees (Agarwal & Sambamurthy, 2002; Brown & Magill,
1994; Sambamurthy & Zmud, 1999; Weill & Ross, 2004a; Winkler & Brown, 2013). This cir-
cumstance favours a research method which allows the comparison of certain subgroups of the
population. Besides a multiple-case study, a survey study allows to perform this (Bhattacherjee,
2012; Recker, 2013). Third, the investigation of the relevant constructs requires a research strat-
egy which is capable of capturing informants’ recognition about the peculiarity of an organiza-
tion’s capabilities (level of IT / business knowledge), practices (SaaS adoption, IT initiative
origin, governance mechanisms, decision authority) as well as informant’s beliefs (business
unit dissatisfaction with IT internal solutions) and facts (firm size and industry). It is claimed
that a survey study is a suitable research strategy to capture all of them (Bhattacherjee, 2012).
Fourth, the capability of survey research to capture data from a relatively large part of the entire
population, which allows researchers to generalize findings to other organizations and to test
hypotheses objectively (Recker, 2013), suits the posed research question and the proposed re-
search model of this thesis well.

While the above-stated characteristics favour the use of a survey, the relevant shortcomings of
this research strategy must be considered. To study the shift of IT decision authority, a longitu-
dinal study seems beneficial. In contrast, cross-sectional survey studies just capture the mani-
festation of phenomena at a single point of time (Recker, 2013). However, the limited time
frame of this thesis does not allow a longitudinal study of IT decision authority. Furthermore,
the limitation of survey studies that they do not allow capturing such as a rich picture of an
empirical situation as other qualitative research strategies can do (Bhattacherjee, 2012; Recker,
2013), must be considered for interpretation of results. Even though the stated weaknesses of
survey studies are adequate, various scholars employed cross-sectional surveys to study related
subjects such as application-level IT decision rights allocation (Winkler et al., 2011; Winkler
& Brown, 2013), IT governance arrangements (Brown & Magill, 1994; Kappelman et al., 2018;
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Sambamurthy & Zmud, 1999) as well as cloud computing adoption and its organizational con-
sequences (Benlian, Hess & Buxmann, 2009; Jede & Teuteberg, 2016; Low, Chen & Wu,
2011). This pre-existing use of survey research allowed this thesis to obtain an insight into how
the research strategy performs for related research questions and thus influenced the choice to
conduct a cross-sectional survey study. Finally, due to the main phenomenon of interest, the
allocation of IT decision authority, the unit of analysis of this thesis are organizations. Since
surveys, however, rely on individuals as informants (Bhattacherjee, 2012), it is necessary to ask
single persons to participate in the survey on behalf of their organizations. This necessity may
lead to a potential respondent bias which needs to be addressed by the careful selection and
analysis of control variables (Bhattacherjee, 2012; Recker, 2013).

4.2 Instrument Development

This section first demonstrates the operationalization of the above-introduced constructs into
survey items and the development of the scale on which the survey items are measured. After-
wards, the used control variables are presented before the pre-test and a pilot test are illustrated.

4.2.1 Construct Operationalization

To operationalize the constructs of the proposed research model into suitable measurement
items, a separate literature review iteration was conducted. Wherever possible, the measurement
items are based on prior academic studies. This procedure is recommended by relevant meth-
odology literature (Recker & Rosemann, 2010) and commonly practised in survey-based IS
research (e.g. Bassellier & Benbasat, 2004; Benlian, Hess & Buxmann, 2009; Jede &
Teuteberg, 2016; Winkler & Brown, 2013).

Table 4-1 presents the survey items to all constructs of the research model, which, in turn, form
the measurement model of the thesis. The complete questionnaire, including scale and intro-
ductive remarks to the participant, can be found in Appendix A. With the exception of BUIO,
all items are derived from previous studies. Thereby, this thesis recognizes two distinct degrees
to which prior work guided the item development: Items which are adopted from previous stud-
ies were applied without changes, respectively adopted with minor changes in the item formu-
lation to assure a consistent terminology throughout the questionnaire. For instance, we decided
to refer to the IT function of an organization as such and thus replaced synonyms such as IS
function. Items which are influenced by previous studies were modified to a notable extent in
order to make them applicable to the context of this thesis.

Table 4-1: Constructs and Survey Items

Construct Item ID Source of Item

IT Business units have good knowledge about | BUIT1 Influenced by
knowledge information technologies in general. Bassellier, _

in business _ _ Benbasat & Reich
uniits Business units have good knowledge about | BUIT2 | (2003)

the implemented IT solutions they use
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Business units have good knowledge about | BUIT3
the IT budget, IT strategy and IT policies
which are relevant to them.
The IT function has good knowledge about | ITBK1 Influenced by
the organization’s business strategy Bassellier &
Benbasat  (2004)
and Lee, Trauth &
Farwell (1995)
Business The IT function has good knowledge about | ITBK2 Adopted from
Knowledge ; . .
in 1T the external business environment (Bassellier &
(e.g. competitive landscape, customer Benbasat, 2004)
needs, regulations, technologies)
The IT function identifies the best ways to | ITBK3 Adopted from
exploit IT solutions to improve business Vithayathil (2018)
processes and operations
Business units identify opportunities to ex- | BUIO1 Influenced by
L loit new technologies. Westerman, Bonnet
IT initiative | P ’
origin in & McAfee (2014)
bu_stmess Business units frequently raise ideas for | BUIO2 Developed for this
units new IT solutions. thesis
Business units independently provide the | BUIO3 Developed for this
business cases for new IT initiatives. thesis
The IT function facilitates the transfor- | ITSC1 Adopted from
mation of the company at the strategic level Guillemette & Paré
(2012)
Role of the | The IT function improves productivity by | ITSC2
IT depart- | reengineering business processes.
ment
The IT function adds value at the organiza- | ITSC3
tional level by enhancing organizational
agility.
Business units suggest that service quality | BUSA1 | Influenced by Pitt,
and support quality of our internal IT could Watson & Kavan
Dissatisfac- | be more individual, dependable and (1995)
tion of busi- | prompt.
ness  units
with the in- | Business units suggest that SaaS providers | BUSA2 | Influenced by
ternal IT so- | have the potential to deliver applications at Benlian & Hess
lutions a higher quality, in shorter release cycles (2011)

and in a more cost-effective manner than
our own IT.
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Business units suggest that by adopting | BUSA3 | Influenced by
Saas applications, our company can access Benlian & Hess
resources that would not be available inter- (2011)
nally.
Technology and process standards are ef- | GOV1 Influenced by Weill
fectively enforced & Ross (2004a)
ITgovern- The accountability for IT-related decisions | GOV2
ance mecha- | . i
. is clearly defined
nisms
Nonconform behaviour with IT govern- | GOV3
ance policies is discouraged
Business units report that SaaS applications | SSAD1 | Influenced by
add significant value to our company. Wixom & Watson
(2001)
aS_oSfé\;\\//ai[:ee-as- Business units report that SaaS applications | SSAD2 | Influenced by
(SaaS) adop- in our organization are easy to use and sup- Autry et al. (2010)
tion in tr?e port our processes ideally.
organization Business units report that benefits in sav- | SSAD3 | Influenced by Jede
ings and optimization outperform the addi- & Teuteberg (2016)
tional risks and threats that come with SaaS
applications.
Who decides on application-level IT | SDA1 Influenced by
budget? Sambamurthy &
Zmud (1999);
Weill &  Ross
(2004);
Winkler et al.
(2011);
Winkler & Benlian
Strategic IT (2012)
?k?c'?'t'on U= "Who decides on IT architecture issues? SDA2 Adopted from
orty Weill &  Ross
(2004)
Who decides on changes to existing IT ap- | SDA3 Influenced by
plications? Sambamurthy &
Zmud (1999);
Weill & Ross
(2004);

Winkler et al.
(2011);
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Winkler & Benlian
(2012)

mal and informal support)?

Who selects new IT applications? SDA4 Influenced by
Sambamurthy &
Zmud (1999);
Weill &  Ross
(2004);
Who manages IT projects? ODAl Influenced by
Sambamurthy &
Zmud (1999);
Weill &  Ross
(2004);
Who coordinates external software ven- | ODA2 Influenced by
dors? Sambamurthy &
Zmud (1999);
Weill &  Ross
Operational (2004);
IT decision
authority Who implements changes to existing IT ap- | ODA3 Adopted from
plications (e.g. customization, visual cod- Winkler & Benlian
ing, coding)? (2012)
Who provides IT-application support (for- | ODA4 Influenced by

Sambamurthy &
Zmud (1999);
Winkler et al.
(2011);
Winkler & Benlian
(2012)

4.2.2 Scale Development

The independent variable items are measured on a five-point Likert scale (Bhattacherjee, 2012).
Likewise, most items were derived from studies applying a Likert as well. The superior com-
parability with the results of prior studies motivates the adoption of the scale in this thesis.
Furthermore, the finding that five-point Likert scales used in social sciences facilitate data of
higher quality compared to similarly popular seven-point Likert scales (Revilla, Saris &

Krosnick, 2014), motivates the use of 5 answer categories in this thesis.

The allocation of decision authority is measured on a distinct five-point scale derived from prior
literature (Brown & Magill, 1994; Winkler & Brown, 2013). A rating of 1 represents full deci-
sion authority in the IT function and a rating of 5 in the business units, while ratings in between

indicate forms of shared responsibility.

—39-—




The Influence of SaaS on IT Governance Gerdsmeier and Wespi

4.2.3 Control Variables

Control variables are mostly used in quantitative research and are a special kind of independent
variable that researchers measure because they might influence dependent variables (Creswell,
2014). Control variables may also influence IT adoption and cloud computing migration inten-
tions (Bhattacherjee & Park, 2014). An early study by Harrison & Rainer Jr. (1992) revealed
that, besides others, age, gender and maturity can influence an individual’s capability with com-
puters. As for well-known IS research, the most common control variables are: age (Tan,
Benbasat & Cenfetelli, 2016; Venkatesh et al., 2003; Webb, Schmitz & Teng, 2017; Wixom &
Todd, 2005), gender (Tan, Benbasat & Cenfetelli, 2016; Venkatesh et al., 2003; Webb, Schmitz
& Teng, 2017; Wixom & Todd, 2005), maturity/experience (Guillemette & Pare, 2012; Harris,
Ives & Junglas, 2012; MacKenzie, Podsakoff & Podsakoff, 2011; Venkatesh et al., 2003) and
job position (Alharbi, 2014; MacKenzie, Podsakoff & Podsakoff, 2011; Wixom & Todd, 2005).
Based on other IS research in the context of SaaS and IT governance, we motivate the following
control variables and scales for our thesis listed in Table 4-2.

Table 4-2: Control Variables

Personal Details

Variable Scale Source

Gender Female Adopted from Jede & Teuteberg (2016)
Male

Other (please specify)
Age < 29 years Adopted from Jede & Teuteberg (2016)
30 — 39 years
40 — 49 years
50 — 59 years
60+ years

Horizontal Business Adopted from Winkler et al. (2012)
IT

Vertical Top-Level Management Influenced by Wixom & Todd (2005)
(e.g. CEO, CFO, CIO, CTO, or
similar)

Medium-Level Management
(e.g. Director, Head of a de-
partment)

Senior Professional
(e.g. Team Lead, Project Man-
ager)

Professional

Maturity Number of years Adopted from Harrison & Rainer Jr.
(1992)

— 40—



The Influence of SaaS on IT Governance Gerdsmeier and Wespi

Country of or- | Selection of countries List of all countries covered by the 1ISO
ganization (2019) 3166 standard
Firm Size
Variable Scale Source
Number of em- | <200 Influenced by Winkler et al. (2012)
ployees 200 — 500

500 - 17000

1’000 — 5’000

5’000 — 107000
10°000 —20°000

20°000 +
Number of IT | <10; Influenced by Winkler et al. (2012)
employees 10-50
50 - 100
100 — 200
200 — 500
500+
Industry
Variable Scale Source
Industry Banking & Insurance Influenced by Kappelman et al. (2018)

Chemicals & Pharma
Consumer Goods
Electronics & High-tech
Energy & Utilities

Food & Agriculture
Health Care
Manufacturing & Automotive
Professional Services
Public Sector & Education
Retail & Wholesale

Other

4.2.4 Pre-Test and Pilot Test

Before conducting the actual data collection and launching the survey to the entire target sam-
ple, a pre-test and a pilot test were carried out to detect possible problems. Both procedures
were guided by the recommendations provided in Bhattacherjee (2012) and Recker (2013).

For the pre-test, the survey items were sent to business and IT professionals who are frequently
in touch with IT projects in their current job. Those professionals were asked for feedback re-
garding the comprehensibility of the applied IS specific terminology, the general item phrasing,
the scale, the provided answer options for the control variable section as well as the required
time to complete the questionnaire. During this process, the emphasis was put on the self-de-
veloped items for this thesis and those items which were influenced by other studies with major
changes in phrasing and terminology. As a result, some items were changed in its phrase
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structure, whereas the applied terminology received entirely positive feedback and remained
without changes. Furthermore, the provided ranges for the questions on firm size and number
of IT employees were adjusted by inserting the answer options of 10,000 — 20,000 overall em-
ployees, respectively 100-200 IT employees, to better differentiate organizations at the higher
end of the scale. Next, feedback on the industry item motivated us to revise the terminology of
the provided answer options and to insert the additional industries ‘Utilities’ as well as ‘Elec-
tronics & High-tech’. Finally, the feedback confirmed our estimation that the completion of the
survey takes around five minutes.

After the above-stated adjustments to the questionnaire, a pilot version was created in an elec-
tronic survey tool which was then validated during a pilot test. To ensure proper usability of the
online survey interface as well as to test the validity and reliability of the applied items
(Bhattacherjee, 2012; MacKenzie, Podsakoff & Podsakoff, 2011; Recker, 2013) the electronic
survey was administered to fourteen contacts of our professional network. The informants were
asked to participate in the survey and to provide feedback regarding the usability of the elec-
tronic questionnaire. We received nine submitted answers which did not reveal any issues with
the validity and reliability of the survey items. Although it needs to be noted that the low number
of respondents for the pilot test did not reach the ratio of respondents to survey items recom-
mended in the literature (MacKenzie, Podsakoff & Podsakoff, 2011). Regarding the usability
of the online questionnaire, no negative feedback was reported. However, the remark of two
informants regarding the sequence of the control variable questions at the beginning of the sur-
vey motivated us to change the order of the items. To start the questionnaire with the items of
the control variables age and gender was perceived as not trustworthy. Subsequently, we started
the guestionnaire with the items concerning the organizational details before asking of the de-
mographic details of the respondent.

4.3 Data Collection

After the validation and revision of the questionnaire, the final survey was administered to con-
duct the data collection. The data collection took place between April and May 2019 for a total
period of three weeks. The electronic questionnaire (Appendix A) was spread through two dis-
tinct channels, each having an own entity in the online survey tool so that the submitted answers
can be assigned to the distinct channel. The main purpose of this differentiation is to assure that
there is not more than one submitted answer per organization since the unit of analysis of the
thesis are organizations. E-Mail and the private instance messenger functions of two profes-
sional network platforms (LinkedIn and Xing) belong to the first channel. This channel com-
plies with the self-administered mail survey type demonstrated in the research methodology
literature (Bhattacherjee, 2012; Creswell, 2014) and commonly practised within survey-based
IS research (Bassellier & Benbasat, 2004; Benlian, Hess & Buxmann, 2009; Jede & Teuteberg,
2016; Winkler & Brown, 2013; Wixom & Watson, 2001). First, we administered the survey
over this channel to direct contacts of our professional network. To amplify the reach of the
survey, we asked participants of the survey to provide us with further contacts of their profes-
sional network, which are suitable informants of the survey. In the literature, this approach is
referred to as snowball sampling (Bhattacherjee, 2012). In case that no employee of the corre-
sponding organization was already contacted, the prospective informants were invited to par-
ticipate in the survey as well. The same approach was executed with contacts which could not
participate in the survey themselves because another informant at their organization was already
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contacted and those which lacked relevant experience with IT decision authority in their organ-
ization. In total, we received 79 submitted answers over this channel.

In addition, the survey was spread on publicly accessible areas of two professional network
platforms (LinkedIn, Xing) such as newsfeeds and forums. Over this second channel, which
provides less control over the participating informants, we received 9 submitted answers. The
control variables covering the organization’s size, industry and geographical location helped us
to ensure that we only received answers of distinct organizations over this channel as well. Two
responses had to be dropped because of possible same organization origin. In total, we received
7 usable answers over this channel.

Across both channels, we did not award any price for the completion of the survey to avoid
submitted answers of informants who do not have the required knowledge to provide meaning-
ful data or participate with a false intention. In total, we collected data from 86 different organ-
izations. After removing three invalidly submitted answers due to missing values for the de-
pendent construct, 83 completed questionnaires remained. A subsequent screening of the sub-
mitted answers for unreliable and implausible values (e.g. answering all questions for all con-
struct with the same score, obvious patterns across the items) led to the loss of one more sub-
mission. Consequently, we performed the data analysis and the test of the proposed research
model based on 82 submitted answers.

4.4 Sample Characteristics

Based on our data collection, the sample size is 82 in total. The profile of the respondents is
presented in Table 4-3. The age of the respondents has great variation, but the major part of
them is younger than 40 years old. The distribution of the horizontal position (business vs. IT
function) is almost evenly distributed.

Table 4-3: Distribution of Sample Characteristics

Characteristic | Distribution

Gender Male: Female: n.s.:
83% 13% 4%

Age <29 years: 30-39 yrs: 40-49 yrs: | 50-59 yrs: | 60+: | n.s.:
28% 33% 17% 17% 2% | 2%

Position Top- Medium- Senior-Professional: P_rofes-
11% 24%

Function Business: 44% IT: 56%

Maturity <2yrs: 2-5yrs: | 5-10yrs: 10+ yrs:
15% 5% 32% 28%

n.s. : not stated
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As the survey was mostly spread through our own professional networks, the headquarters
country of the organizations of our sample shows a strong tendency towards European coun-
tries, especially Germany (41%) and Switzerland (41%). For visualization purposes, all other
European headquartered organisations (Austria, Bulgaria, Denmark, Italy, Sweden, United
Kingdom) have been grouped as Other EU, and the United States and Canada were put together
(see Figure 4-1). While we managed to receive answers from 10 distinct industries, the manu-
facturing and automotive industry make up almost one-third of all answers (30%). Other indus-
tries such as banking and insurance (14%), electronics and high-tech (11%), others (11%) and
professional services (10%) are the further common submissions.

Industry
W Banking & Insurance
Switzerland
W Chemicals & Pharma
u Electronics & High-
tech

Food & Agriculture

W Health Care

Manufacturing
= Automotive

Location, Industry

| . I

Othe
W Professional Services
m Public Sector &
Education

W Retail & Wholesale

W Utilities
US & Canada

Figure 4-1: Location and Industry of Respondents

Despite the location-wise aggregation, organizations of almost all but one industry-type re-
sponded, and great distribution regarding organization size is present in the sample size. More
than one-third of the respondents reported that their organizations have more than 10’000 em-
ployees. In terms of the vertical job position, senior professionals and medium-level managers
accounted for the majority of responses as illustrated in Figure 4-2.

No. Employees
e - _ o e

200 - 568 employees

560-1,000
Senior Professional employees
1 1,800-5.000
employees

m 5.008-10,800

employee
Medium-Level Management employees

m 10.880-26,000
employees

W 26,860+ employees

Top-Level Management . -
] 5 18

15 28 25 38 35

Position, No. Employees

Respondents

Figure 4-2: Vertical Job Position and Number of Employees

4.5 Data Analysis Approach

This thesis applies partial least squares structural equation modelling (PLS-SEM) to assess the
measurement model and to test the research hypotheses. The use of PLS-SEM is motivated by
three key characteristics of the collected data and the underlying research model. First, the non-
normal distribution of our collected data motivates the use of PLS-SEM. Since the approach
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does not make any assumptions based on a normal distribution such as the covariance-based
structural equation modelling (CB-SEM), it is suitable for the use with non-normally distrusted
data sets (Chin, Marcolin & Newsted, 2003; Hair et al., 2017). Second, the relatively low ratio
of a sample size to the collected indicators of this thesis favours the use of PLS-SEM. It is
claimed that PLS-SEM provides robust results for smaller sample sizes (Chin, Marcolin &
Newsted, 2003; Hair et al., 2017). Third, our use of SaaS adoption and IT governance mecha-
nisms in the organization as a moderating variable and further mediating variables, require the
use of a statistical approach that can handle moderating and mediating effects. It is stated that
PLS-SEM is a suitable approach to handle structural models with these effects (Hair et al.,
2017). Fourth, PLS-SEM is suggested to be especially suitable for the identification of con-
structs that represent key drivers of a social phenomenon (Hair, Ringle & Sarstedt, 2011), which
fits the research question posed in this thesis. Finally, various studies in IS research apply PLS-
SEM and highlight its suitability for survey research within this field (Bassellier & Benbasat,
2004; Benlian, Hess & Buxmann, 2009; Jede & Teuteberg, 2016; Webb, Schmitz & Teng,
2017; Winkler & Brown, 2013; Wixom & Watson, 2001). The software tool SmartPLS (Ringle,
Wende & Becker, 2015) was used to perform the data analysis. Detailed documentation of the
employed settings in the software tool can be found in Appendix C.
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5 Results

This chapter presents the results of the data analysis, which was conducted by partial least
squares structural equation modelling (PLS-SEM). The chapter starts with a presentation of the
measurement model assessment. The evaluation suggests satisfactory levels of reliability and
validity. The next section lays out the results of a common method bias test, which indicate that
the measurement model is not corrupted. Afterwards, the results of the structural model assess-
ment are presented, including evidence regarding the support of the hypotheses proposed in the
research model. The chapter concludes with the findings of a subgroup test and limitations of
the empirical study which need to be considered. Figure 5-1 illustrates the mapping of the data
analysis process to the sub-chapters.

5.1 Measurement Model Assessment

ﬁ{eﬂective \ ﬁ ormative

Measurement Model Measurement Model

Assessment of: Assessment of?

* Internal consistency *  Multicollinearity
reliability . Qut;r weight

* Convergent validity significance

\- Discriminant validity/ \ /

5.2 Common Method Bias Assessment
Full Collinearity Test

suoneIUIT §°G

5.3 Structural Model Assessment
Hypotheses testing including the assessment of’
* Path coefficients and
* R Square

5.4 Subgroup Tests

Figure 5-1: Data Analysis Process
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5.1 Assessment of Measurement Model

The first conducted activity of the data analysis was the evaluation of the reliability and validity
of the employed measurement model. Our proposed research model includes reflective and
formative constructs. It is necessary to distinguish between both types of constructs for the
assessment of the measurement model (Chin, Marcolin & Newsted, 2003; Hair et al., 2017).
The differentiation is commonly practised within IS research which applies PLS-SEM
(Bassellier & Benbasat, 2004; Webb, Schmitz & Teng, 2017; Winkler & Brown, 2013; Wixom
& Watson, 2001).

5.1.1 Reflective Measurement Model

For this thesis, the internal consistency reliability of the reflective constructs is evaluated by
using the composite reliability (CR) measure. Hair, Ringle & Sarstedt (2011) recommend the
use of CR for PLS-SEM over the use of Cronbach’s Alpha (CA) since CR does not build upon
the assumption that all indicators have equal reliability, which CA does. However, many studies
in IS use both measures to evaluate the internal consistency reliability (Bassellier & Benbasat,
2004; Benlian, Hess & Buxmann, 2009; Jede & Teuteberg, 2016; Webb, Schmitz & Teng,
2017; Winkler & Brown, 2013; Wixom & Watson, 2001). Therefore, this thesis also states the
CA values to assure better comparability with other studies, even though the CR is recognized
to be the decisive measure. The convergent validity of the reflective constructs is evaluated by
the average variance extracted (AVE) measure, while the discriminant validity of the con-
struct’s indicators is evaluated using its outer loadings as well as the Fornell-Larcker criterion.
The use of these measures follows the approach suggested by Hair, Ringle & Sarstedt (2011)
and is used by various studies in the IS field (Bassellier & Benbasat, 2004; Benlian, Hess &
Buxmann, 2009; Jede & Teuteberg, 2016; Webb, Schmitz & Teng, 2017; Winkler & Brown,
2013; Wixom & Watson, 2001). Values exceeding the thresholds of 0.7 for CR are suggested
to sufficiently support internal consistency reliability (Hair et al., 2017; Segars, 1997) while the
convergent validity is suggested to be given for AVE values over the threshold of 0.5 (Fornell
& Larcker, 1981). For the assessment of the internal consistency reliability by the CA measures,
the literature states that the 0.7 thresholds should be applied for theory testing, whereas for PLS-
SEM models with exploratory character values of 0.6 are recognized to be sufficient as well
(Gefen, Straub & Boudreau, 2000). For the assessment of the discriminant validity, the Fornell-
Larcker criterion and cross-loadings are two recognized measures (Fornell & Larcker, 1981;
Gefen, Straub & Boudreau, 2000; Hair, Ringle & Sarstedt, 2011). Cross loadings indicate suf-
ficient discriminant validity of a construct’s indicator if it's outer loading on the related con-
struct is higher than its loading on any other construct in the model (Gefen, Straub & Boudreau,
2000). The Fornell-Larcker criterion is successfully assessed for a construct if the square root
of its AVE is greater than the correlation with any other construct (Fornell & Larcker, 1981).
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Table 5-1: Reliability Measures, AVE and Squared Intercorrelation of Reflective Construct

\'4 < > @] |- o O
CA! | CR? |AVE®| m @ 35 5 < 7]

E|l a2 | 3| 22| 3| 8 |E
i N ™ < [Te} © ~

1. Business Knowledge in

IT Function

(ITBK) 0.668 |0.818 |0.602 |0.776*

2. Dissatisfaction of Busi-

ness Units with IT

(BUSA) 0.704 |0.871 |0.772 (-0.112 |0.878*

3. IT Governance Mecha-

nisms (GOV) 0.786 |0.874 (0.697 |0.231 |0.222 |0.835*

4. IT Initiative Origin in
Business Units (BUIO) 0.641 |0.789 |0.558 [0.019 [0.340 [0.333 |0.747*

5. IT Knowledge in Busi-

ness Units (BUIT) 0.775 |0.863 [0.678 [0.141 [0.299 |0.508 |0.230 |0.824*
6. SaaS Adoption
(SSAD) 0.798 |0.878 [0.707 [0.083 |0.402 [0.147 |0.336 |0.123 |0.841*

7. Strategic Contribution
of IT Function (ITSC) 0.794 |0.875 |0.701 |0.488 [-0.090 |0.173 |0.066 |0.044 |-0.044 |0.837*

* Diagonal elements in italic font present the square root of the construct’s AVE for the Fornell-
Larcker criterion assessment. The further line values state the intercorrelation with the other con-
structs.

YCronbach’s Alpha (CA) is presented for better comparability with other studies but not used to as-
sess internal consistency reliability

2Composite Reliability (CR) values of > 0.7 indicate sufficient internal consistency reliability (Hair
etal., 2017; Segars, 1997)

3Average Variance Extracted (AVE) values of > 0.5 indicate sufficient convergent validity (Fornell
& Larcker, 1981)

A first assessment of the outer loadings of the indicators on their constructs revealed a low
loading of 0.35 for the indicator BUSAL on its related construct BUSA. Hair, Ringle & Sarstedt
(2011) recommend dropping indicators with loadings lower than 0.4 if it leads to an increased
CR. Likewise, the indicator BUSA1 was dropped, which increased the CR of the BUSA con-
struct from 0.75 to 0.87. Table 5-1 presents the values for CA, CR and AVE as well as the
intercorrelation of all reflective constructs and its square root of the AVE after dropping
BUSAL1. All constructs meet the 0.7 thresholds for the CR, and the 0.5 thresholds for the AVE
are met by all constructs. As a result, the internal consistency reliability and convergent validity
is suggested to be sufficient. According to the Fornell-Larcker criterion, the discriminant va-
lidity is given for all constructs since the square root of the AVE exceeds the intercorrelation
with other constructs in each case. The analysis of the indictor’s cross-loadings presented in
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Table 5-2 reveals no issues with any of the indicators after the dropping of BUSAL. The loading
of all indicators is greater for the associated construct than for all other constructs, and all load-
ings exceed the recommended absolute boundary of 0.4 suggested by Hair, Ringle & Sarstedt
(2011) to ensure sufficient discriminant validity. However, it needs to be recognized that
BUIOL1 loads significantly lower than the other indicators of the construct. A possible cause for
this lower loading is the phrasing of the corresponding survey item, in particular, the term “ex-
ploit technology” which was adopted from prior literature (Westerman, Bonnet & McAfee,
2014) but might not be conceived the same way by practitioners as it is used in the literature.
To conclude, the discriminant validity earlier proven by the Fornell-Larcker criterion can be
confirmed by the cross-loading analysis.

Table 5-2: Indicator Cross-Loading Analysis

Construct §
€9 E |3 |2 @ X 5G
- ) m u D < =]
52 |8 |53 & |Et | g |3t
cf |82 Er |& 58 |87 |E5
=2 |22 Q< s X 2 EE |OB
29 |22 |BE | 25 |88 |25
=2¢ | 2¢ |[£32 | < et |38 | PC
Indicator\ | £E3 |¥3 |82 |9 z= |08 | BE
Ea |Ea |85 | § 2E |ES | &%
BUIO1 0.635 0.223 0.136 0.205 0.192 0.274 0.209
BUIO?2 0.776 0.041 0.169 0.212 0.052 0.128 0.045

BUIO3 0.817 0.231 0.372 0.307 -0.093 |0.318 -0.024

BUIT1 0.203 0.853 0.234 0.180 0.159 0.413 -0.044

BUIT2 0.111 0.764 0.224 0.005 0.134 0.436 0.036
BUIT3 0.220 0.851 0.275 0.082 0.075 0.427 0.106

BUSA2 0.249 0.388 0.885 0.257 -0.098 |0.176 -0.128

BUSA3 0.351 0.132 0.872 0.455 -0.100 |0.215 -0.027

SSAD1 0.152 0.068 | 0.307 0.783 -0.034 | 0.020 -0.124
SSAD2 0.236 0.075 |0.278 |0.875 0.123 | 0.093 -0.036

SSAD3 0.411 0.154 0.423 0.862 0.082 0.219 0.013

ITBK1 0.002 0.141 -0.075 |-0.054 | 0.855 0.224 0.392

ITBK2 0.008 0.150 0.028 0.275 0.691 0.181 0.289
ITBK3 0.031 0.052 -0.184 | 0.012 0.772 0.139 0.435

GOV1 0.188 0.355 0.115 0.113 0.100 0.833 0.044

GOV2 0.350 0.453 0.276 0.123 0.290 0.853 0.154
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GOV3 0.267 0.449 0.137 0.133 0.153 0.819 0.218

ITSC1 -0.004 | -0.057 |-0.063 |-0.037 | 0.394 0.082 0.819

ITSC2 0.105 0.058 -0.032 | -0.118 | 0.277 0.107 0.820
ITSC3 0.078 0.103 -0.108 | 0.004 0.494 |0.217 0.872

Values in boldface present the indicator’s highest loading.

5.1.2 Formative Measurement Model

The assessment of the formative measurement model’s discriminant validity by using the same
measures and thresholds as for the reflective model is considered to be meaningless (Chin,
Marcolin & Newsted, 2003; MacKenzie, Podsakoff & Podsakoff, 2011). The circumstance that
indicators of the formative model are considered to be error-free must be considered (Bagozzi
& Yi, 1988). Therefore, the assessment of internal consistency reliability and convergent valid-
ity is unsuitable for the formative measurement model (Hair et al., 2017). This thesis evaluates
the formative measurement model by analysing multicollinearity and the formative indicator’s
outer weight significance. This approach follows the procedure recommended by Hair, Ringle
& Sarstedt (2011).

To assess the collinearity of the indicators, the variance inflation factor (VIF) is a suitable meas-
ure frequently applied in IS studies using PLS-SEM (e.g. Schmidt et al., 2010; Webb, Schmitz
& Teng, 2017; Winkler & Brown, 2013) and recommended by Hair, Ringle & Sarstedt (2011)
and MacKenzie, Podsakoff & Podsakoff (2011). Despite the frequent use of the VIF measure,
the literature states different thresholds which indicate potential multicollinearity problems. It
is suggested that values below 10.0 (MacKenzie, Podsakoff & Podsakoff, 2011), respectively
below 5.0 (Hair, Ringle & Sarstedt, 2011), are suitable to preclude multicollinearity. The form-
ative indicators’ outer weight, outer loading and significance are analysed to assess whether the
indicator contributes significantly to the corresponding construct (Hair et al., 2017). Thereby,
significance at the five per cent level is recognized to be appropriate (Hair et al., 2017). For the
assessment of the indicator’s contribution to the construct, aspects concerning the theory-based
conceptualization of the construct need to be considered (Hair, Ringle & Sarstedt, 2011;
MacKenzie, Podsakoff & Podsakoff, 2011).

Table 5-3: Indicator Collinearity Statistics

Indicator Variance Inflation Factor (VIF)
BUIO1 1.550
BUIO2 1.719
BUIO3 1.146
BUSA2 1.420
BUSA3 1.420
ITRO1 1.606
ITRO2 1.945
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ITRO3 1.651
ODA1l 1.193
ODA2 1.324
ODA3 1.321
ODA4 1.265
SDA1 1.258
SDA2 1.526
SDA3 1.306
SDA4 1.635

Table 5-3 presents the VIF measure for each indicator of a formative construct in the research
model. All VIF values are clearly below the lowest suggested threshold of 5.0. With a maximum
VIF value of 1.945 (ITRO2), the indicator collinearity statistics provide evidence that the form-
ative measurement model is not affected by multicollinearity issues. To assess the formative
indicators’ significance, a bootstrapping procedure in SmartPLS (Ringle, Wende & Becker,
2015) was carried out with 5,000 samples as a two-tailed test with 82 cases (as recommended
by, e.g. Hair, Ringle & Sarstedt, 2011 and commonly practised within IS). The results, which
include the outer weights and loadings of the formative indicators as well as the relation of the
outer loadings to the standard deviation (t values) and corresponding probabilities (p values),
are stated in Table 5-4. All t-values, with the exception of BUIO, meet the 1.96 threshold, which
corresponds to five per cent significance level for a two-tailed test (Hair, Ringle & Sarstedt,
2011), and, with exception of BUIO2 and ITSC2, all of these t-values even fulfil the 2.58
threshold corresponding to a one percent significance level. Subsequently, despite BUIO1, all
indicators’ outer loadings are significant at the five per cent level. The five per cent significance
level is suggested to be appropriate by Hair et al. (2017), while they recommend considering
the removal of an insignificantly contributing indicator only if its outer loading measures below
0.5. However, since the absolute contribution of BUIO1 shows loading of 0.635, the indicator
is kept. In summary, the formative measurement model evaluation suggests that multicolline-
arity issues are not a problem and that all indicator’s, other than BUIO1, have significant weight
on their corresponding formative constructs.

Table 5-4: Outer Weights and Significance of Formative Indicators

Indicator Outer Weight t Value p Value Significant at 1% level
(Outer Loading) (5% level)

BUIO1 0.306 (0.635) 1.428 0.153 No (No)

BUIO2 0.370 (0.776) 2.293 0.022 No (Yes)

BUIO3 0.634 (0.817) 3.316 0.001 Yes

BUSA2 0.584 (0.885) 11.036 0.000 Yes

BUSA3 0.554 (0.872) 9.440 0.000 Yes

ITSC1 0.413 (0.819) 3.765 0.000 Yes
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ITSC2 0.265 (0.820) 2.407 0.016 No (Yes)
ITSC3 0.510 (0.872) 5.744 0.000 Yes
ODAL 0.436 (0.717) 5,575 0.000 Yes
ODA2 0.344 (0.731) 4.671 0.000 Yes
ODA3 0.265 (0.667) 3.684 0.000 Yes
ODA4 0.374 (0.692) 5.024 0.000 Yes
SDA1 0.411 (0.746) 6.309 0.000 Yes
SDA2 0.306 (0.746) 5.154 0.000 Yes
SDA3 0.271 (0.673) 4.141 0.000 Yes
SDA4 0.352 (0.802) 6.377 0.000 Yes

5.2 Common Method Bias Assessment

In more recent IS research studies which apply survey data it is an established procedure to test
the measurement model for a potential common method bias (Jede & Teuteberg, 2016; Webb,
Schmitz & Teng, 2017; Winkler & Benlian, 2012). The term common method bias refers to
possible variance in the collected data, which is caused by the data collection method instead
of the empirical effects the study intends to investigate (Podsakoff et al., 2003). Common
method bias is claimed to be a major source of measurement error in behavioural research and
can be caused by various effects including social desirability, respondent’s moods and item
wording (Podsakoff et al., 2003). From the several statistical methods suggested for the assess-
ment of common method bias, this thesis uses the full collinearity assessment approach intro-
duced by Kock (2015) and Kock & Lynn (2012) due to its suitability for the use with PLS-SEM
models. The authors provide evidence that VIF values below 3.3 for a full collinearity test of
the PLS-SEM model’s latent variables indicate a low likelihood of the measurement model
being subject to common method bias-variance. The approach is adopted by a variety of studies
using PLS-SEM in the IS field (e.g. Guo et al., 2018; Saunders et al., 2017). Table 5-5 presents
the results of the full collinearity test of all latent variables. The full collinearity test does not
reveal any VIF values above 3.3, with a maximum full collinearity VIF value of 2.11 and a
minimum value of 1.33. According to the assessment procedure proposed by Kock (2015), the
measurement model of this thesis is unlikely to be contaminated with common method bias-
variance.

Table 5-5: Full Collinearity Statistics

Latent Variable Full Collinearity VIF
Business Knowledge in IT Function 1.47
IT Governance Mechanisms 2.01
IT Initiative Origin in Business Units 1.42
IT Knowledge in Business Units 1.66
SaaS Adoption 1.33
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Dissatisfaction of Business Units with IT 1.93
Strategic Contribution of IT Function 1.37
Strategic Decision Authority 2.11
Operational Decision Authority 2.09

5.3 Assessment of Structural Model

After analysing the measurement model and concluding that it is satisfactory, the second con-
ducted activity of the data analysis was the evaluation of the strengths of the hypothesized as-
sociations between variables as well as measuring the amount of variance that is explained by
the independent variables (Wixom & Todd, 2005; Wixom & Watson, 2001). Various IS re-
searchers that rely on PLS-SEM (Bassellier & Benbasat, 2004; Benlian, Hess & Buxmann,
2009; Jede & Teuteberg, 2015; Webb, Schmitz & Teng, 2017; Winkler & Brown, 2013; Wixom
& Todd, 2005; Wixom & Watson, 2001) use R-squared (R?) to measure the explained variance
and path coefficients to measure the strength of relationship between the dependent and inde-
pendent variables (Hair et al., 2017; Jede & Teuteberg, 2015). In combination, the two can be
used to assess how well the gathered data support the proposed research model (Wixom &
Todd, 2005; Wixom & Watson, 2001). The results are shown in Figure 5-2 and are presented
and described in more detail in Chapter 5.3.2.
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*p<0.1; **p<0.01; ***p<0.001; ns=not significant; n =82
Figure 5-2: PLS Path Coefficients of Structural Model

5.3.1 Assessment Criteria

When analysing the path coefficients, values that are between +1 (strong and positive) and -1
(strong and negative) can be expected, and the closer the values are to .0 the weaker is the
relationship between the independent and dependent variables (Hair et al., 2017). Since very
low values that are close to 0 are statistically not significant (Hair et al., 2017), researchers set
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their levels where they still consider a path coefficient to be significant, with values of 0.10 and
0.20 being common thresholds (Bhattacherjee & Park, 2014; Chin, 1998; Jede & Teuteberg,
2015; Winkler & Brown, 2013; Wixom & Todd, 2005).

The statistical significance is measured by the significance level (Bhattacherjee & Park, 2014)
and is calculated by using bootstrapping which should be calculated with at least 5’000 samples
(Hair, Ringle & Sarstedt, 2011). PLS-SEM then provides the standard error for each path model
coefficient, and the resulting p-values can be used to assess the significance of the relationships
in the research model (Hair, Ringle & Sarstedt, 2011). While most IS researchers use the p-
values to judge the statistical significance, they tend to use several confidence intervals/signif-
icance levels when judging different support levels. The following Table 5-6 provides an over-
view, starting with the most common level in use.

Table 5-6: Confidence and Significance Levels in IS Research

Confidence level | Significance level | Supporting authors

95% a=0.05 (Benlian & Hess, 2011; Benlian, Hess & Buxmann,
2009; Benlian, Koufaris & Hess, 2011; Jede &
Teuteberg, 2016; Rana et al., 2015; Walther et al.,
2013; Winkler & Brown, 2013; Wixom & Todd,
2005; Wixom & Watson, 2001)

99% a=0.01 (Bassellier & Benbasat, 2004; Benlian & Hess,
2011; Benlian, Koufaris & Hess, 2011; Rana et al.,
2015; Walther et al., 2013; Winkler & Brown,
2013; Wixom & Todd, 2005; Wixom & Watson,
2001)

99.9% a=0.001 (Benlian & Hess, 2011; Rana et al., 2015; Wixom
& Todd, 2005; Wixom & Watson, 2001)

90% a=0.1 (Rana et al., 2015; Walther et al., 2013; Winkler &
Brown, 2013)

Based on this prior research in IS, we motivate our hypotheses to be:

e Strongly supported for path coefficient > 0.3 and p-value < 0.01
e Supported when for coefficient > 0.2 and p-value < 0.05
e Weakly supported for path coefficient > 0.2 and p-value < 0.1

Nevertheless, the most commonly used measurement to judge the structural model is the R? (R-
squared) value, which is also referred to as the coefficient of determination (Hair et al., 2017).
RZshould be high (Hair, Ringle & Sarstedt, 2011) as it explains the amount of variance that can
be explained by the independent variables (Benlian & Hess, 2011; Wixom & Todd, 2005). De-
pending on the field of study, different results of R? are considered high. While a value of 0.2
can be weighed as high in a field such as consumer behaviour research, values of up to 0.75
have to be reached in marketing research for a structural model to be considered substantial
(Hair, Ringle & Sarstedt, 2011). This great divergence also applies to the IS field as researchers
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have used and motivated a great variation of R? values reaching from 0.28 (Bassellier &
Benbasat, 2004), to 0.48 (Winkler & Brown, 2013) up to 0.83 (Benlian & Hess, 2011). We will
therefore not set a specific level for the R? value, but we will use it to analyse and evaluate our

structural model.

5.3.2 Hypotheses Testing

The settings for PLS and bootstrapping were applied in the same way as in the formative meas-
urement model. While other IS researchers limit their bootstrapping procedure to calculate the
p-values to 1°000 samples (Winkler & Benlian, 2012; Winkler & Brown, 2013) we conformed
to the suggestion of 5’000 by Hair et al. (2017) and used by Jede & Teuteberg (2015). Table
5-7 shows the path coefficients and p-values for both, the strategic and operational dimension

(where applicable).

Table 5-7: Main Hypothesis Testing

—more IT projects initiated by business
units (BUIT — BUIO)

No. | Hypotheses Dimension Path p-Values
coefficient
1 Higher presence of IT governance | Strategic -0.451 0.010
mechanisms — lower IT decision au-
thority of business units (GOV) Operational | 0.148 0.368
2 More IT projects initiated by the busi- | Strategic 0.234 0.134
ness units — greater overall IT decision
authority of business units (BUIO) Operational 0.199 0.172
3 Lower the strategic contribution of the | Strategic 0.192 0.227
IT function — higher IT decision au-
thority of business units (ITSC) Operational | 0.025 0.880
4 Higher dissatisfaction with provided | Strategic 0.542 0.000
in-house IT — greater IT decision au-
thority of business units (BUSA) Operational | 0.570 0.000
5 Higher IT knowledge in business units | Strategic 0.226 0.122
— greater IT decision authority of busi-
ness units (BUIT) Operational | -0.077 0.537
6 Higher IT knowledge in business units 0.299 0.008
— greater dissatisfaction with provided
in-house IT solutions (BUIT - BUSA)
7 Higher IT knowledge in business units 0.230 0.113
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8 Lower business knowledge in the IT | Strategic -0.274 0.075
functions — higher IT decision authority
of business units (ITBK) Operational | -0.181 0.231
9 Higher business knowledge in the IT 0.488 0.000
functions — higher strategic contribu-
tions of IT function (ITBK - ITSC)

Before describing the results of the hypotheses, a closer look at the R?-value of the dependent
variables is given. Both R?-values for the strategic decision authority (0.520) and the opera-
tional decision authority (0.513) are above the 0.5 level which means that over 50% of the
variance can be explained by the independent variables (Benlian & Hess, 2011; Wixom & Todd,
2005). Although the interpretation of the R?-values varies between study fields and no limits
have been set for IS research, our R?-values perform well when comparing them to other studies
by well-known IS researchers such as Bassellier & Benbasat (2004) , Winkler & Brown (2013)
or Wixom & Watson (2001).

Based on the data in Table 5-7 and motivated by other IS researchers (Oktal, Alpu & Yazici,
2016; Webb, Schmitz & Teng, 2017; Winkler & Brown, 2013) we describe the results on a
hypothesis-based level:

Hypothesis 1: IT governance shows a strong path coefficient in the expected direction (-0.451)
for the strategic decision authority and with a p-value of 0.01 is strongly supported. For the
operational decision authority, the path coefficient goes weakly into the wrong direction and is
not supported on the p-level.

Hypothesis 2: Although both path coefficients have the expected direction and fulfil the re-
quirement for support or weak support, the p-value of 0.134 (strategic) and 0.172 (operational)
do not confirm any support. Hypothesis 2 is not supported.

Hypothesis 3: The association of ITSC goes against the expected direction, and neither the path
coefficient nor the required p-values are met. Hypothesis 3 is not supported.

Hypothesis 4: The path coefficient of BUSA to the strategic (0.542) and the operational (0.570)
decision authority are the highest in the study and the p-values of 0.000 provide proof for strong
support.

Hypothesis 5: While the strategic path coefficient (0.226) for BUIT meets the requirements for
support, the operational path coefficient weakly goes into the wrong direction (-0.077). Both
do not fulfil the p-value requirements. Hypothesis 5 is not supported.

Hypothesis 6: The association between IT knowledge in business units and an increased dis-
satisfaction has a strong path coefficient of 0.299, and with a p-value of 0.008, the hypothesis
is strongly supported.

Hypothesis 7: Although the association between IT knowledge in business units with the initi-
ative origin goes into the right direction, and the path coefficient of 0.230 fulfils the requirement
for support, the p-value of 0.113 slightly misses the level to reach weak support.
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Hypothesis 8: The association of ITBK with strategic decision authority reaches weak support
with a path coefficient of -0.274 and a p-value of 0.075. However, the association to the oper-
ational decision authority is not supported as both, path coefficient (-0.181) and p-value (0.231)
do not meet the requirements.

Hypothesis 9: The association between business knowledge in the IT and a higher strategic
contribution of the IT has a strong path coefficient (0.488) in the right direction, and the p-value
of 0.000 fulfils the requirements for strong support.

5.3.3 Differential Hypotheses Testing

Table 5-8 provides the path coefficients and p-values for the differential hypothesis and shows
which moderating factors have the highest influence on the relationships between the dependent
and independent variables. Based on the research of Winkler & Brown (2013), which also
worked with differential hypotheses in SmartPLS (Hair et al., 2017), we consider differential
hypotheses to be supported for p < 0.10 and weakly supported if the p-value is close to the 0.10
level. Based on this criterion, only two differential hypotheses are supported, and one is weakly
supported. Since the main hypothesis 3 is not supported, and the operational dimension of the
main hypothesis 8 is not supported as well, no differential hypotheses have an influence on our
model.

Table 5-8: Path Coefficients and p-Values for Differential Hypotheses

No. | Differential Hypothesis Dimension Path coeffi- | p-Values
cient
la | SaaS on IT governance Strategic -0.179 0.377
Operational -0.044 0.820
2a | SaaS on initiative origin in business | Strategic 0.075 0.721
units
Operational 0.202 0.336
2b | IT governance on initiative origin in | Strategic -0.063 0.612
business units
Operational 0.097 0.449
3a | SaaS on strategic contribution of IT Strategic -0.279 0.250
Operational -0.349 0.121 **
3b | IT governance on strategic contribution | Strategic 0.309 0.046 *
of IT
Operational 0.148 0.363
4a | SaaS on dissatisfaction with internal IT | Strategic -0.109 0.479
Operational -0.020 0.887
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4b | IT governance on dissatisfaction with | Strategic 0.143 0.395
internal IT
Operational -0.063 0.698
5a | SaaSon IT knowledge in business units | Strategic 0.172 0.349
Operational -0.020 0.901
5b | IT governance on IT knowledge in | Strategic -0.118 0.391
business units
Operational 0.031 0.822
8a | SaaS on business knowledge in IT Strategic 0.245 0.233
Operational 0.431 0.049 *
8b | IT governance on business knowledge | Strategic -0.132 0.424
inIT
Operational -0.100 0.549

* supported (p < 0.10)

** weakly supported (p close to 0.10) (Winkler & Brown, 2013)

5.4 Subgroup Tests

According to Qureshi & Compeau (2009), multigroup analysis for PLS is actively used in IS
research and the most commonly used approach to measure differences between separate
groups in the same study. However, due to our limited sample size and to reach a statistical
power of 80% as suggested by Hair et al. (2017), we have to carefully analyse potential sub-
groups.

Table 5-9 shows the path coefficients and the corresponding p-values for all relevant control
variables. Location and industry are not stated in the table because their nominal value does not
correspond with the value they represent. Furthermore, we have to take into consideration that
the factors employees, employees in IT, age, vertical position and maturity show a great distri-
bution on a wide scale which negatively influences the ability to reach a statistical power of
80% (Hair et al., 2017).
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Table 5-9: Path Coefficients and p-Values for Control Variables

Func- Horiz. po- | Age Employ- | IT-Em- | Experi- | Gender
tion sition ees ployees | ence

(p-value) | (p-value) | (p-value) | (p-value) | (p-value) | (p-value) | (p-value)
BUIO |-0.180 0.130 -0.164 -0.380 0.516 0.422 0.113
(0.135) | (0.394) | (0.340) |(0.116) |(0.102) |(0.003) |(0.262)
BUIT -0.077 -0.005 0.002 -0.574 0.430 0.122 -0.084
(0525) | (0.969) | (0.988) |(0.014) |(0.067) |(0.266) |(0.607)

BUSA |-0.348 | 0.093 0054 |-0117 |0.206 |0.075 0.156
(0.001) | (0.546) | (0.747) |(0.523) |(0.224) |(0.551) | (0.178)
SSAD |-0.176 | -0.209 -0.363 |-0.154 |0.181 | 0.300 0.189

(0.077) | (0.160) | (0.004) |(0.430) |(0.325) |(0.007) | (0.100)
ITBK | 0.321 -0.090 0.017 -0.040 |-0227 |0.157 0.210
(0.006) | (0.522) | (0.906) |(0.857) |(0.368) |(0.176) | (0.027)

GOV |-0.198 |-0.154 -0.053 |-0.348 |0315 |-0.003 |0.068
(0.121) | (0.326) | (0.810) |(0.106) |(0.154) |(0.986) | (0.563)
ITSC | 0.138 0.043 0.153 0212 |-0.128 |-0.144 |0.185

(0.342) |(0.769) | (0.232) |(0.392) |(0.642) |(0.267) | (0.093)
ODA | -0.401 | -0.007 0041 |-0200 |0255 |-0170 |0.046
(0.000) |(0.957) | (0.776) |(0.252) |(0.122) |(0.174) |(0.722)
SDA  |-0230 |0.167 0047 |-0303 |0224 |0009 |0.083
(0.069) |(0.309) | (0.811) |(0.234) |(0.446) | (0.939) | (0.562)

Bold values indicate statistical significance (p < 0.10) and path coefficients that are considered sup-
ported for this thesis, as explained in the hypotheses testing.

The table visualizes that the function control variable has four values that show significant in-
fluence, which motivates the function control variable as a candidate for subgroup testing. Fur-
thermore, the function also shows a good distribution between its subgroups, which are business
(36 respondents) and IT (46 respondents) and almost fulfils the requirements by Hair et al.
(2017). By putting the participants into subgroups that are split up by department, it provides
the opportunity to analyse the impact of each subgroup on the outcome (Creswell, 2014). Ac-
cording to Vithayathil (2018), information asymmetry often occurs between the two depart-
ments, and this could result in notable differences for the two subgroups.

Due to the limitations on the sample size, we were unable to use the built-in Multi-Group
Analysis (MGA) functionality that is offered in SmartPLS. However, we could still use the
data grouping feature and executed the regular PLS-operations and compared the results.
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Table 5-10 provides an overview of the differences in the path coefficient in the two sub-
groups. The table for the path coefficient differences for the differential hypotheses is pro-
vided in Appendix B.

Table 5-10: Subgroup Path Coefficient Differences

Hypothesis | IT Function Business Function Difference
Operational | Strategic | Operational | Strategic | Operational | Strategic

1. GOV -0.085 -0.416 0.221 -0.514 0.306 0.098
2. BUIO -0.23 -0.074 0.321 0.362 0.551 0.436
3. 1TSC 0.331 -0.031 0.145 0.248 0.186 0.279
4. BUSA 0.364 0.404 0.426 0.349 0.062 0.055
5. BUIT -0.074 0.472 0.229 0.296 0.303 0.176
6. BUIT -

BUSA 0.383 0.246 0.137
7.BUIT -

BUIO 0.301 0.188 0.113
8. ITBK -0.116 -0.401 -0.361 -0.229 0.245 0.172
9.ITBK -

ITSC 0.459 0.557 0.098
Bold values indicate a significant difference (> 0.2) in the path coefficients.

5.5 Limitations

Before the discussion of the results, limitations of the reported data need to be recognized. To
begin with, considerations regarding the feasibility of the data collection motivated the opera-
tionalization of each dependent construct with four survey items and each independent, medi-
ating and moderating construct with three survey items. Although this number of survey items
per construct lies well in the realm of other highly recognized studies in IS research (e.g.
Bassellier & Benbasat, 2004; Webb, Schmitz & Teng, 2017; Winkler & Brown, 2013), a
broader operationalization of the constructs is likely to increase the predictive validity of the
measurement model (Diamantopoulos et al., 2012). Second, the low loading of the indicator
BUSAL motivated us to drop this indicator, which lowers the semantic spectrum of the con-
struct’s operationalization. This decision might again negatively influence the predictive
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validity of BUSA (Diamantopoulos et al., 2012), although dropping the indicator leads to higher
reliability of the construct. Third, the BUIO1 indicator does not contribute to the respective
construct significantly. Because the indicator’s notable absolute contribution (outer loading =
0.635) we followed the recommendations of Hair et al. (2017) and did not remove the indicator
from the measurement model, even though keeping the indicator influences the convergent va-
lidity of the construct negatively. Fourth, since the survey was mailed to business and IT em-
ployees, and they had to report the knowledge of their own organizational unit, respectively of
other units, a bias in the answers could be present. They might not only misjudge the capabilities
of their own department positively or negatively, but a possible misjudgement of the other de-
partments could also occur because of false expectations and misperception (MacKenzie,
Podsakoff & Podsakoff, 2011; Podsakoff et al., 2003). Fifth, the cross-sectional survey research
approach of this thesis accounts for the circumstance that the collected data only represents a
snapshot of the factors which influence IT decision authority. Especially due to the rapidly
evolving SaaS adoption (Kappelman et al., 2018, 2019), a longitudinal study is likely to better
capture the relevant dynamics in IT decision authority caused by the increased SaaS usage in
the organization (Winkler & Brown, 2013) and exposure of employees with SaaS-based IT
solutions in their private life’s (Gregory et al., 2018). Finally, the geographic origin of the sam-
ple is highly restricted as 82.8% of the answers account for organizations headquartered in
Germany and Switzerland. This geographic concentration of the sample causes uncertainty re-
garding the generalisability of the reported results to organizations of other geographical re-
gions. The finding that culture is a crucial variable in IS research due to its strong influence on
IT implementation and usage in organizations (Leidner & Kayworth, 2006) needs to be consid-
ered in the light of this limitation.
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6 Discussion

This chapter sets the empirical results in relation to the theoretical perspectives applied in the
research model and highlights the contributions of this thesis to the body of scientific
knowledge. The strongest contributor in our research model is the association between the dis-
satisfaction with the internal IT solutions and strategic and operational decision authority. Fur-
thermore, a strong positive association can be drawn between the business knowledge in the IT
and their strategic contribution. Also, a strong and negative association is present between IT
governance implementation and strategic decision authority in business units. The dual out-
come of the thesis is reflected by the structure of this chapter, which first states the theoretical
implications of our results before the practical implications are presented.

6.1 Theoretical Implications

Based on our research model and the gathered data, we discuss the results and how the hypoth-
eses lead to theoretical implications. First, we are going to address the implications on IT gov-
ernance, secondly on business knowledge in the IT function, thirdly on the concept of the IT
function and finally, on the IT knowledge for business professionals.

6.1.1 IT Governance Research

This thesis contributes to research on IT governance since the distribution of IT decision au-
thority is an intensively investigated topic within this IS research stream. In the earlier period
of IT governance research focused on the ideal degree of centralization, respectively decentral-
ization, of an organization’s IT function (Brown, 1997; Brown & Magill, 1994; King & Leslie,
1983; Olson & Chervany, 1980). More recent contributions investigate the distribution of IT
decision authority between the IT function and business units in general (Agarwal &
Sambamurthy, 2002; Dawson et al., 2016; Kopper et al., 2018; Sambamurthy & Zmud, 1999;
Tiwana, 2009; Tiwana & Kim, 2015; Weill & Ross, 2004a) but also under the influence of IT
consumerization (Gregory et al., 2018; Gyory et al., 2012) as well as under the influence of
SaaS adoption (Khalil, Fernandez & Fautrero, 2016; Vithayathil, 2018; Winkler et al., 2011,
Winkler & Brown, 2013). The reported findings of this thesis contribute to the later research
stream. We found strong support for the hypothesized negative association between imple-
mented IT governance mechanisms and strategic IT decision authority in business units. Hence,
the claimed strong focus of IT governance on the organization’s IT function (Peppard, 2018;
Tiwana & Kim, 2015) is supported by this thesis. Furthermore, the claimed effectiveness of IT
governance mechanisms, such as the enforcement of process and technology standards or the
definition of formal decision-making arrangements (Sambamurthy & Zmud, 1999; Weill &
Ross, 2004a) is supported by our findings as well.

In contrast to the strong association between IT governance mechanisms and strategic IT deci-
sion authority, the association between IT governance mechanisms and operational IT decision
authority has found no support in this thesis. Hence, enforced IT governance mechanisms seem
to effectively secure the IT function’s strategic decision authority, but do not work in the same
way for operational decision authority. This empirical finding corresponds with the conducted
literature review, which revealed that a considerable amount of the IT governance literature
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limits relevant IT decisions to the strategic dimension (Benaroch & Chernobai, 2017; Dawson
etal., 2016; Weill & Ross, 2004a). Due to the claimed strong influence of operational decisions
on top-level executive’s decision-making through the sum of operational decisions and
knowledge gained from operational tasks (Carter, 1971; Weill & Olson, 1989; Xue, Liang &
Boulton, 2008), this restriction of IT governance to the strategic decision dimension is ques-
tionable.

This thesis could not provide evidence for the hypothesized moderating role of IT governance
on the other proposed hypotheses of the research model. In this regard, it needs to be considered
that many of the initial hypotheses were also not supported. Thus, this finding does not allow
general conclusions about the effectiveness of IT governance mechanisms such as the above
discussed direct association of IT governance with strategic IT decision authority does. How-
ever, two findings of the differential hypothesis assessment are of high interest. First, the very
strong positive association between dissatisfaction of business units with the provided IT solu-
tions and both, strategic and operational, IT decision authority in business units is not moder-
ated by IT governance. Hence, it is evident that IT governance mechanisms are not effective in
preventing dissatisfied business units from taking over a higher degree of IT decision authority.
This finding corresponds with the claims of shadow IT research that dissatisfaction is a major
cause of shadow IT solutions (Behrens, 2009; Gydry et al., 2012) and that policies only have
limited effect on the restriction of user-driven IT solutions (Rentrop & Zimmermann, 2012).
Second, the strong association between IT governance mechanisms and strategic decision au-
thority itself is not moderated by the SaaS adoption of the organization. Accordingly, the degree
of SaaS adoption in the organization does not influence the effectiveness of IT governance
mechanisms for the retention of strategic IT decision authority.

Following the theory of the knowledge-based view of the firm and its implication that greater
decision authority is granted to the organizational unit which possesses more relevant
knowledge (Grant, 1996; Jensen & Meckling, 1976), the association of dissatisfaction and IT
decision authority implicates that the relevant knowledge for the allocation of IT decision au-
thority comes from another cause than the SaaS adoption within the organization. In fact, IT
consumerization and the lowered knowledge barriers for the implementation of IT solutions
(Gregory et al., 2018; Gyory et al., 2012; Leclercg-Vandelannoitte, 2015; Webb, Schmitz &
Teng, 2017) as well as the exposure of employees to SaaS-based IT solutions in private life
(Baskerville, 2011; Harris, Ives & Junglas, 2012) are a possible cause for the prevalent IT
knowledge among business units which possess great IT decision authority. This goes hand-in-
hand with the findings on IT consumerization’s transformative impact on IT governance
(Gregory et al., 2018).

6.1.2 Business Knowledge of IT Professionals

The findings of this thesis contribute to prior IS research on IT professionals’ business compe-
tencies. Previous studies suggest that the business knowledge of IT professionals is a key suc-
cess factor for good relations between the IT function and business units (Bassellier &
Benbasat, 2004) and contributes to the alignment of IT and business (Henderson &
Venkatraman, 1993). Furthermore, strong business knowledge is required for IT functions,
which aspire to proactively support the business (Guillemette & Paré, 2012). The findings of
this thesis strongly support this later suggestion as the data shows a strong association between
business knowledge in the IT function and the strategic contribution of the IT function.
Vithayathil (2018) claims that under the presence of a high SaaS adoption the IT function is
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likely to be bypassed by the business units, which instead directly interact with SaaS vendors
if the IT function does not have the required business knowledge to add value to the sourced
SaaS solutions. The author applies the agent problem (Eisenhardt, 1989) to the relationship
between business units and the IT function. This thesis reveals a significant association between
business knowledge in the IT function and a lower IT strategic decision authority in business
units. This finding supports the applicability of the agency problem to the agency relationship
between business units and the IT function, and implicates that business units make use of the
IT function as an agent which takes over the IT management of the organization, in case that
the IT function has sufficient understanding of the business to fulfil this task. In contrast, IT
functions which do not have the required knowledge have less strategic IT decision authority
since the potential issues resulting from the agency relationship exceed the benefits for the
business units to install them as an agent. In summary, the data suggest the applicability of the
agent problem to the relationship between business units and the IT function for the strategic
IT decision-making in the organisation. However, the claim of Vithayathil (2018) that under a
higher SaaS adoption in the organization the business knowledge in the IT function becomes
more important in this agency relationship, is not supported by this thesis. The data shows a
notable, however statistical insignificant, moderating effect of SaaS adoption on the association
between ITBK and SDA.

6.1.3 Concept of the IT Function

Recent academic contributions claim an inappropriateness of the prevalent concept of the IT
function in IS research due to the outdated assumption that the IT function solely accounts for
the IT contribution of an organization (Gregory et al., 2018; Kopper et al., 2018; Peppard,
2018). This thesis contributes to these claims in three distinct ways. To start with, the descrip-
tive statistics of the collected data shows a balanced strategic decision authority allocation be-
tween business units and the IT, and involvement of the business in operational IT decisions.
Likewise, respondents reported a high IT initiative origin in the business units. This supports
the claim that the IT contribution in an organization is a joint activity of the business units and
the IT function. Next, the finding of this thesis that a higher strategic contribution of the IT
function is not associated with a higher decision authority of the IT function, contributes to the
claim that IT becomes an integral part of many businesses (Westerman, Bonnet & McAfee,
2014) and that although the IT function possess a great strategic importance, it does not govern
the IT contribution in the organization independently (Gregory et al., 2018; Peppard, 2018).
Furthermore, this thesis has implications for the call of scholars to recognize the IT contribution
of individuals to the organization, which the concept of the IT function does not cover
(Baskerville, 2011; Gregory et al., 2018; Peppard, 2018). The notable participation of business
units in the operational IT decisions, revealed by the data of this thesis, might be a result of the
increased importance of user-driven innovation for the IT contribution in the organization.
Moreover, the identified strong association between dissatisfaction of business units and their
participation in IT decision-making is a possible motivator for individuals to originate user-
driven IT innovation, and therefore constitutes a finding that future research can build upon to
further explore the correlation between employees’ satisfaction with the provided IT solutions
and their IT contribution to the organization.

Furthermore, the strong association of IT governance mechanisms with strategic IT decision
authority in the IT function raises the question of whether a high strategic IT decision authority
in business units is an intentional organizational design choice. Even though scholars claim the
too narrow focus of IT governance on the IT function (Peppard, 2018; Tiwana & Kim, 2015),
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accountability frameworks for IT decision authority allow the option that business units are the
primary strategic IT decision makers (Brown, 1997; Sambamurthy & Zmud, 1999; Weill &
Ross, 2004a). Furthermore, process and technology standards, which are another major IT gov-
ernance mechanism and limit the decision freedom of business units and the IT function (Weill
& Ross, 2004a), do not unilaterally favour a higher IT decision authority in business units.
Hence, the presence of a higher strategic IT decision authority of business units under the ab-
sence of defined IT decision accountability structures and standards, as suggested by the col-
lected data, appears to be not an actively governed decision-making arrangement and therefore
may be an unintentional organizational design choice.

6.1.4 Dissatisfaction

While most of the existing IS research focuses on analysing user satisfaction on an individual
basis (Benlian, Koufaris & Hess, 2011; Joshi & Rai, 2000; Liu, Chang & Tsai, 2015; Oktal,
Alpu & Yazici, 2016; Wixom & Todd, 2005), our research contributes to the scientific body by
using STS to involve the organizational structure in the decision authority context. With the
emergence of IT consumerization (Gregory et al., 2018; Gyory et al., 2012) and an increasing
adoption of SaaS (Benlian, Hess & Buxmann, 2009; Janssen & Joha, 2011; Safari, Safari &
Hasanzadeh, 2015; Wu, 2011), the measurement of (dis-)satisfaction on an organizational level
will become increasingly important and the STS model has proven to be an applicable theory.

According to this thesis, dissatisfaction with the internally provided IT is the most important
factor which explains a high strategic and operational IT decision authority of business units.
This further strengthens the findings of Behrens (2009) and Gyory et al. (2012), which suggest
that the emergence of shadow IT is partially based on the dissatisfaction of employees with the
internal IT solutions. Because their approach suggests that the dissatisfaction is caused by the
missing alignment between business and IT, our thesis further develops their initial claims as
our research emphasizes on the strengths of SaaS when compared to the internal 1T and on the
better resource availability. This leads to a higher engagement of business units in IT decision
authority, especially when the internal IT cannot offer the same quality or amount of resources.

6.1.5 IT Knowledge of Business Professionals

The overall results of our thesis suggest that the IT knowledge in business units does not influ-
ence the allocation of decision authority. Researchers in the SaaS context support this finding
as they argue that a key advantage of SaaS is that applications can be configured and customized
without involvement of the IT function or the need for coding (Benlian, Koufaris & Hess, 2011;
Bibi, Katsaros & Bozanis, 2012; Cusumano, 2010; Seethamraju, 2015; Winkler & Brown,
2013). Shadow IT research further supports the idea as they state that complex IS solutions can
be introduced without a deep understanding of IT (Firstenau & Rothe, 2014). This could im-
plicate that with the introduction of modern IT solutions, no detailed IT knowledge is needed.
However, as mentioned in the limitations part, the perception of IT knowledge can greatly vary
between the IT and the business departments. Especially with the emergence of IT consumeri-
zation, false expectations of having extensive IT knowledge in business units could be prob-
lematic.

Nevertheless, a closer analysis of our subgroup tests reveals that IT professionals report a higher
strategic IT decision authority, the higher the IT knowledge in business units is. The higher
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allocation of operational decision authority under higher IT knowledge in business units, on the
other hand, is not supported. The large differences between the two subgroups further confirm
a different perception between the IT function and business units. The largest difference be-
tween the two functions is present for the IT initiative origin in business units. While the IT
function reports that the more IT initiatives are originated by the business units, the closer is
the IT decision authority to the IT function, especially for the strategic decision authority. How-
ever, the business units report that the strategic and operational decision authority is closer to
them in this case. This large disagreement between the two subgroups additionally explains
why the hypothesis was not supported for the overall model.

6.2 Practical Implications

After having drawn the theoretical implications, we are going to present the practical implica-
tions that can be drawn from our research. First of all, we are going to discuss the role of the IT
function, secondly IT governance mechanisms, thirdly the dissatisfaction with provided IT so-
lutions and lastly, skills and knowledge in the era of SaaS.

6.2.1 Role of the IT Function

The role of the IT function is claimed to change with the further adoption of SaaS by organiza-
tions (Vithayathil, 2018) and the trend of IT consumerization which is heavily grounded in the
exposure of employees with SaaS products as consumers (Baskerville, 2011; Gregory et al.,
2018; Harris, Ives & Junglas, 2012; Leclercg-Vandelannoitte, 2015). The claim of Vithayathil
(2018) that IT functions with insufficient business knowledge cannot add value to SaaS-based
IT solutions and will, therefore, shrink in importance, is supported by this thesis as it reveals an
association between business knowledge in the IT function and the IT function’s strategic de-
cisions authority. Hence, organizations should focus on the business knowledge development
of their IT function if they desire a strong participation of the IT function in IT decision-making.
On the contrary, organizations which pursue a system provider IT function which reactively
serves business requirements (Guillemette & Paré, 2012) and mainly focuses on the develop-
ment, maintenance and support of IT solutions (Venkatraman, 1997), are likely to expect a
lower strategic IT decision authority of the IT function with the further emergence of SaaS.

6.2.2 IT Governance Mechanisms

The thesis suggests that strong IT governance mechanisms in the organization secure participa-
tion of the IT function in strategic IT decision-making. Therefore, the implementation and en-
forcement of IT governance mechanisms is a promising way for organizations which wish to
prevent a shift of IT decision authority away from its IT function. However, it is recommended
that organizations which do so, focus on developing the business knowledge of IT professionals
to ensure that the IT function understands the business needs (Bassellier & Benbasat, 2004;
Guillemette & Paré, 2012; Sambamurthy & Zmud, 1999). Otherwise, they run the risk of cre-
ating a misalignment between business requirements and IT solutions. This undesirable state
causes dissatisfaction of the business units with the provided IT solutions (Henderson &
Venkatraman, 1993), and in turn is likely to create shadow IT (Behrens, 2009; Rentrop &
Zimmermann, 2012). Likewise, this thesis provides evidence that dissatisfaction is a major
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motivator for business units to take over strategic and operational IT decision authority, and
that even strong IT governance mechanisms are not an effective moderator of this shift.

6.2.3 Dissatisfaction with Provided IT Solutions

The data of this thesis suggests that dissatisfaction of business units with the provided IT solu-
tions is an important driver for a greater overall IT decision authority of business units. Fur-
thermore, this thesis suggests that IT knowledge of business units is positively associated with
the dissatisfaction of business units. The IT knowledge of business units is claimed to be lever-
aged by employees’ usage of SaaS-based IT solutions in their private life (Baskerville, 2011,
Gregory et al., 2018) and influences their satisfaction with business IT (Harris, Ives & Junglas,
2012; Jarrahi et al., 2017). Hence, the exposure of business professionals with advanced SaaS-
based IT solutions is a strong driver for the shift of IT decision authority towards business units.

In contrast, this thesis provides evidence that the SaaS adoption in the company is not a signif-
icant factor. Therefore, this thesis implicates that organizations cannot ignore the impact of
SaaS on the role of their IT function, even if they do not extensively use SaaS-based IT solutions
so far. Through the effect of employees’ satisfaction with the provided IT solutions, the pres-
ence of Saa$S affects the role of IT function. The missing influence of strong governance on the
relationship between dissatisfaction and the operational decision authority further strengthens
this argument.

6.2.4 Implications for SaaS Providers

Earlier IS research suggests that the missing alignment between business and IT as well as the
resulting dissatisfaction of employees are key factors of shadow IT creation (Behrens, 2009;
Gyory et al., 2012). However, our thesis suggests that the higher quality, shorter release cycles
and the better cost-efficiency of SaaS, compared to the internal IT (indicator BUSA2) and the
better availability of resources (indicator BUSA3) are key drivers for the dissatisfaction of busi-
ness units with their internal IT.

This leads to the implications for SaaS providers that they should focus on product offers which
are superior in quality and more flexible to deploy than the services which internal IT functions
are able to deliver. Armbrust et al. (2010) support this implication as they state that for cloud
computing providers, business continuity and service availability should be the main concerns.
Moreover, the allocation of IT decision authority to business units implicates that SaaS provid-
ers do not necessarily need to collaborate with internal IT functions.

6.2.5 Skills and Knowledge in the Era of SaaS

Although our thesis does not support the hypothesis that increased IT knowledge in business
units is associated with a higher IT decision authority, a closer look at the subgroup tests reveals
that among business respondents IT knowledge of the business is associated with a higher IT
initiative origin and decision authority in the business units. Respondent bias (Podsakoff et al.,
2003) is a possible cause for these subgroup differences. However, another possible explanation
of the results is a different perception of IT knowledge among business and IT professionals.
The development and maintenance of on-premise IT applications require a broad spectrum of
IT knowledge, which usually is pertinent in the IT function, whereas for the use of SaaS it is
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sufficient if the cloud vendor has this knowledge (McAfee, 2011; Vithayathil, 2018). Hence,
IT and business professionals have a different perception of relevant IT knowledge, since the
IT function is frequently in charge of maintaining on-premise legacy applications and needs to
possess the required skills for these activities (Westerman, Bonnet & McAfee, 2014), whereas
business units are able to implement powerful IT solution based on SaaS with relatively low
technical expertise (McAfee, 2011; Vithayathil, 2018). This difference in the required IT
knowledge is a possible cause for the reported data, and the divergent perception of relevant IT
knowledge is suggested to be a possible source for lack of understanding within organizations
in this context.

Independently of the direct association between IT knowledge in business units and IT decision
authority, both constructs are strongly associated through dissatisfaction as a mediator, which,
in turn, the data reveals as the strongest influence factor of a high IT decision authority in busi-
ness units. Therefore, the thesis suggests that organizations should leverage the IT knowledge
of their business units if they strive to engage the business in IT issues and want to allocate a
high IT decision authority to the business. In contrast, the importance of the expressed dissat-
isfaction with the provided IT solutions leads to the managerial implication that organizations
which desire to allocate a high IT decision authority to the IT function, should focus on creating
an alignment between the IT and the business requirements to satisfy the business units. Alt-
hough, the further emerging phenomenon of IT consumerization questions the feasibility of a
predominant IT decision authority in the IT function and should be critically noted for the de-
sign of future IT decision authority arrangements such as the composition of committees or
councils.
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7 Conclusion

The emergence of SaaS and the related phenomenon of IT consumerization lead to increasingly
indistinct boundaries between business units and the organization’s IT function (Baskerville,
2011; Gregory et al., 2018; Harris, Ives & Junglas, 2012; McAfee, 2011). This development
challenges the concept of the IT function which controls the entire IT contribution to the organ-
ization (Peppard, 2018) and the prevalent assumptions of capital and knowledge requirements
for the implementation of IT solutions (Baskerville, 2011; Gyory et al., 2012). Since the allo-
cation of IT decision rights in organizations are based on these premises, the need for IT gov-
ernance research to explain the influence factors of this phenomenon arises (Kopper et al., 2018;
Vithayathil, 2018; Winkler & Brown, 2013). Thereby, the importance of IT decision authority
allocation for the successful management of an organization’s IT usage (Agarwal &
Sambamurthy, 2002; Sambamurthy & Zmud, 1999; Weill & Ross, 2004a) motivated us to pose
the following research question:

What factors of Software-as-a-Service influence the allocation of IT decision authority be-
tween the IT function and business units?

To address the posed research question this thesis developed a research model which employs
constructs suggested by prior research and four theoretical lenses. While subsets of the used
constructs have already been applied in earlier academic contributions to address related re-
search questions, the composition of the constructs in this thesis constitutes a new contribution
to the body of scientific knowledge. To test the proposed research model, we use data of 82
distinct organizations which were collected throughout three-week-lasting survey research. The
thesis applies partial least squares structural equation modelling (PLS-SEM) to analyse the data
and test the significance of the hypothesised associations.

The proposed measurement model complies with the thresholds for the reliability and validity
measures recommended in the methodology literature (e.g. Fornell & Larcker, 1981; Gefen,
Straub & Boudreau, 2000; Hair, Ringle & Sarstedt, 2011; MacKenzie, Podsakoff & Podsakoff,
2011) and commonly applied within IS research (e.g. Bassellier & Benbasat, 2004; Webb,
Schmitz & Teng, 2017; Wixom & Watson, 2001). A common method bias assessment
(Podsakoff et al., 2003) does not reveal any method-based variance in the collected data. How-
ever, the strong concentration of German and Swiss organizations in the sample may limit the
generalizability of our reported findings on other populations. The data reveals a strong associ-
ation between business units’ dissatisfaction with the provided IT solutions and the overall IT
decision authority of business units as well as between the presence of IT governance mecha-
nisms and the strategic IT decision authority of the IT function. Moreover, the proposed asso-
ciation between business knowledge in the IT function and the strategic contribution of the IT
function is strongly supported. The association between the IT knowledge in business units and
the business units’ dissatisfaction with the provided IT solutions is also strongly supported, and
confirms the hypothesized mediating role of dissatisfaction. Furthermore, the data reveals weak
support for the association between business knowledge in the IT function and their strategic
IT decision authority. In contrast, no evidence is revealed for the moderating effect of IT gov-
ernance mechanisms and the SaaS adoption of the organization as the differential hypotheses
are not significantly supported.
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7.1 Contributions

The thesis contributes to prior research on IT governance with two major implications. First,
the thesis supports the claimed effectiveness of enforced IT governance mechanisms for the
allocation of strategic IT decision authority (Weill & Ross, 2004a) and provides evidence for
the strong focus of IT governance mechanisms on the IT function, which recent academic con-
tributions suggest to be inappropriate (Gregory et al., 2018; Peppard, 2018; Tiwana & Kim,
2015). Second, the data suggest that IT governance mechanisms, despite the strong association
with strategic IT decision authority of the IT function, cannot moderate the effect that dissatis-
fied business units take over IT decision authority.

The dissatisfaction of business units with the provided IT solutions is distinctly the strongest
influence factor for a high strategic and operational IT decision authority in business units that
can be identified in the data. While IT knowledge in business units does not have a direct influ-
ence on IT decision authority, it is a strong driver of dissatisfaction and thus, has an indirect
influence. SaaS is well recognized as a notable driver for employees’ increased expectations on
business IT and a driver of shadow IT creation due to the exposure of employees’ to powerful
SaaS-based IT solutions as consumers in their private life (Gregory et al., 2018; Gyory et al.,
2012; Harris, Ives & Junglas, 2012; Jarrahi et al., 2017). Hence, the results of this thesis suggest
that also companies with a low degree of SaaS adoption are affected by the impact of SaaS on
IT decision authority allocation.

Moreover, the data provides evidence for the high relevance of business knowledge in the IT
function. The implications of this thesis contribute to the findings of earlier research that busi-
ness knowledge in the IT function is a success factor for a proactive and strategically important
value creation of the IT function in the organization (Guillemette & Paré, 2012) and for the IT
function’s ability to add value to SaaS-based IT solutions (Vithayathil, 2018). Likewise, the
data of this thesis provides evidence that business knowledge impacts the strategic relevance of
the IT function’s contribution and its strategic IT decision authority.

7.2 Future Research

The cross-sectional design of this thesis allowed the identification of major factors which ex-
plain the influence of SaaS on the allocation of IT decision authority. The identified factors are,
in turn, influenced by the further emergence of SaaS. This leads to the implication that future
research should apply a longitudinal research design to capture the dynamics of this influence
with the further emergence of SaaS better. Thereby, future research can provide evidence on
whether the factors, identified in this thesis, lead to an increasing shift of IT decision authority
from the IT function to business units.

Moreover, the finding of this thesis that the presence of IT governance mechanisms strongly
correlates with strategic IT decision authority in business units indicate that a high IT decision
authority in business units is not implemented through governance mechanisms. This raises the
question of whether a high IT decision authority in business units is a deliberate organizational
design choice or the result of opportunistic behaviour. Future research could explore this ques-
tion and should consider the significant influence of business units’ dissatisfaction that was
identified in this thesis.
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Finally, we suggest that future research should further evolve the TAM3-model, which was
introduced by Venkatesh & Bala (2008). The initial TAM-model has already evolved and
adapted to changes in technology over time. Correspondingly, the TAM3-model should be ad-
justed to the technology-driven impact of SaaS and IT consumerization. The current model does
not include any factors that take into consideration how users and their perception about IT,
perceived ease of use and perceived usefulness is influenced by IT consumerization and SaaS.
However, the increased exposure of employees’ to IT as consumers leverages their IT
knowledge (Gregory et al., 2018; Gyory et al., 2012; Harris, lves & Junglas, 2012; Jarrahi et
al., 2017), and this thesis identified a strong association between IT knowledge and user dissat-
isfaction. Hence, future research should investigate how the stated factors influence the ac-
ceptance of technology and, if applicable, should include them into the model.
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Appendix A — Survey Instrument

Electronic Questionnaire

UNIVERSITY

‘Thank you for your nterest in participating in aur survey! Compietion takes less than 5 minutes.

Our research aims ta identify key factors that explain the cloud computing driven shift of IT decision authority towards business units. Our research
project is baing conducted for a Master's thasis at the Department of Informatics at Lund Uiniversity Schaal of Economics and Managament.

We are unable to identify the respondents of this survey, so your responses will ba i . all data will ba
analytical purposes and publication in the study. All data will be delated immadiately after publication of the study

By clicking on I Agree’ you confirm that:
* You have been informed about the purpose of this. study

+ You have bean informed tha the results of this survey will be anonymaus, data will be aggregated and kept confidential
+ You voluntarily agree to participate

| have read and agree to the Terms and Conditions

Iretise

LUND

UNIVERSITY

Organization

Ploasa provide soma details about your current organization

Please indicate the number of employees

Please indicate the number of IT-employees

( ¢)

Please indicate the industry that fits your organization best

9

In what country is your organization's corporate or main headquarters located?

Personal information

Ploasa provide some demographic details

Please indicate the number of years you have worked at your current organization

Please choose which function you are closer to
 Business
o

Please choose the option which best reflects your current job position
Top-Level Management {e.9. GEO, GFO, GIO, CTO, or simiar)
Medium-Level Management (e.g. Director, Head of department)
Senior Professional (e.g. Team Lead, Project Manager)
Professional

Please indicate your age (optional)

Please indicate your gender (optional)
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LUND

UNIVERSITY

| Please indicate to which extend you agree or disagree with the following statements

Business knowledge in the I'T function

Strongly Agree Somewhat Agree Neutral ‘Somewhat Disagree Strangly Dissgres

The IT funetion has good knankodge about the . -
ization's business sirategy

‘The IT function has good knamtedge about the
extomal business environment - - -
{e.9. competitve landscape, customer needs, - - - -
reguistions, technolagies)
The IT function identiies. the best ways 1o

[e] @ @ @ @

exploit IT solutions to improve business @ @ @ @
processes and operations
IT knowledge in the business

Strongly Agree Somewhat Agree Neutrsl ‘Somewhat Disagres Strongly Dissgree
Business units nave good ki ) - - )
information technolagies in general . b * b bd
Business units have good knowledge about s ® @ .
the IT salutions in place b @ @
Business units have good knowledge about
ihe IT budget, IT stratagy and IT policies which @ @ @ @ @

are relevant 1o them

Software-as-a-Service (SaaS) usage in the organization

Strongly Agree Somewhat Agree Neursl ‘Somewnat Disagree Strangly Dissgree
‘Business units report that SaaS applications - @ - @ -

‘add significant value to our company - b @
‘Business units report hat SaaS applcatiens in . .

‘our organization are easy fo use and support = =] @ @
our processes ideally

Business units report that benelits in savings

and optimization outperform the additional - @ - @ -
risks and threats that come with Saa§ o o hd
appiications

Strategic contribution of the IT function

Strongly Agres. Someawhat Agree Neutral Somewhat Disagres Strongly Disagree
The IT functon faciktates the transformation of
the company at the strategic lovel

The IT function improves productivity by . ® . @ p
reenginoering business pracesses - - N

@ @ @ @ @

The IT function adds value at the
‘organizational level by enhancing @ @ @ @ @
organizational agiity
IT project initiative origin
Somewhat Agree Neutral Somewhat Disagree Strongly Disagree
Business units identily oppartunities ko exploit -
e BENOIOGS =] (=] @ @
Business units frequently raise idoas for naw .
T - @ @ @ @ @
Business units independenty provide the ) . .
business cases for new IT inifialives b @ @ @ @
IT governance mechanisms
Strongly Agree Somewhat Agree Neutral Somewhat Disagree Sirongly Disagre

Tachnology and process standards are defined
and effectively eslabished throughaut the @
entire organzation

The accountabilty for IT decisions is clearly .

(°]

defined throughaut the entire organization @ A4 @ @ ®
Nancanform behaviour with T govemance . )
poicios is sticily addrossed @ @ e @ ®
Dissatisfaction with in-house IT
Strongly Agroa Somewhat Agrae Noutral Samewhat Disagroa Strongly Disagree

Business units suggest thal service quality and

support quaity of cur intemal IT could be more @ ] ] @ <]
individual, dependable and prompt

Business units suggest that SaaS providers

have the potential to deliver applications al a .
igher quailty, in sharter reiease cycies and in
a more costeflective manner than our own IT
Business units suggest that by adopting SaaS . . . -
‘applicalions our company Gan access @ 5] @ (=] @
resources that would not be available intemally

Please indicate how the following decisions and tasks are alk d in your organizati
Mastly Business with IT Mostly IT with Business
Business i Business and IT together A "
Who decides an application-level IT budgat? @ °] @ @ @
Who decides on IT archilecture issues? @ @ @ @ @
Who decides on changes to exsting IT 3 ¢
- * " @ ] e @ @
Who selects new IT apphcations? =} =] =] @ @
Whe manages IT projects? =} =] =] @ @
Who coardinates extemal software vendars? @ [+ @ @ @
Who implements ehanges 1o existing IT
applications (e.g. customization, visual cading, [&] (o} @ @ @
<ading)?
Who provides IT-appiication support (formal P ¢
and informal support)? b hd . b
| <cProious Page s sibmit |
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Questionnaire Draft

Introduction
Thank you for your interest in participating in our survey! Completion takes less than 5 mins.

Our research aims to identify key factors that explain the cloud computing driven shift of IT
decision authority towards business units. Our research project is being conducted for a Mas-
ter’s thesis at the Department of Informatics at Lund University School of Economics and Man-
agement.

We are unable to identify the respondents of this survey, so your responses will be absolutely
confidential! Furthermore, all data will be aggregated for analytical purposes and publication
in the study. All data will be deleted immediately after publication of the study.

By clicking on 'l agree' you confirm that:

- You have been informed about the purpose of this study

- You have been informed that the results of this survey will be anonymous, data will be
aggregated and kept confidential

- You voluntarily agree to participate

Survey Items

Please provide some details about your current position and company

Personal information

Please indicate your gender L] Female
L1 Male
L1 Other

If other, please specify [Gender]

Please indicate your age (1 <29 years

(1 30— 39 years
(140 — 49 years
(1 50 — 59 years

[J 60+ years
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Please choose which function you
are closer to

] Business

oiIT

Please choose the option which
best reflects your current position

(] Top-Level Management (e.g. CEO, CFO, CIO, CTO,
or similar)

(1 Medium-Level Management (e.g. Director, Head of
department)

(] Senior Professional (e.g. Team Lead, Project Man-
ager)

[ Professional

Please indicate the years you have
worked at your current organiza-
tion

[Number of years]

In what country is your organiza-
tion's corporate or main headquar-
ters located?

[List of countries]

Organization size

Number of employees

< 200 employees

200 — 500 employees

500 — 1,000 employees
1,000 — 5,000 employees
5,000 — 10,000 employees
10,000 — 20,000 employees

20,000+ employees

Number of IT-employees

<10 IT-employees
10 — 50 IT-employees
50 - 100 IT-employees

100 — 500 IT-employees

O o o o o o o o o oo o

500+ IT-employees
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Industry
Please indicate the industry that | (1 Banking & Insurance
describes your organization best
(] Chemicals & Pharma
L1 Consumer Goods
1 Electronics & High-tech
L1 Utilities
1 Food & Agriculture
(1 Health Care
] Manufacturing & Automotive
(1 Professional Services
(1 Public Sector & Education
[] Retail & Wholesale
(1 Other
Survey guestions
Please indicate the degree to | Strongly | Some- Neutral | Some- Strongly
which you agree with each of the | Agree what what Dis- | Disagree
following statements Agree agree
IT knowledge in the Business
Business units have good O O O] ] ]
knowledge about information
technologies in general.
Business units have good O O ] (] 0
knowledge about the IT applica-
tions in place.
Business units have good O O O ] ]
knowledge about the IT budget,
IT strategy and IT policies which
are relevant to them.
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Business knowledge in the IT
function

The IT function has good O O ] ] L]
knowledge about the organiza-
tion’s business strategy.

The IT function has good O O ] ] (]
knowledge about the external
business environment (e.g. com-
petitive  landscape, customer
needs, regulations, technologies).

The IT function identifies the best O O ] L] O
ways to exploit IT solutions to im-
prove business processes and op-
erations.

IT Project initiative origin

Business units identify opportuni- O O O ] ]
ties to exploit new technologies.

Business units frequently raise O O ] ] ]
ideas for new IT solutions.

Business units independently pro- O O ] L] 0
vide the business cases for new IT
initiatives.

Strategic contribution of the IT
function

The IT function facilitates the O ] ] L] L]
transformation of the company at
the strategic level.

The IT function improves produc- O O ] L] 0
tivity by reengineering business

processes.

The IT function adds value at the O ] ] (] 0

organizational level by enhancing
organizational agility.

Dissatisfaction with in-house IT

Business units suggest that ser- O L] ] (] 0
vice quality and support quality of
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our internal IT could be more in-
dividual, dependable and prompt.

Business units suggest that SaaS O ] ] L] 0
providers have the potential to de-
liver applications at a higher qual-
ity, in shorter release cycles and in
a more cost-effective manner than
our own IT.

Business units suggest that by O O O ] ]
adopting SaaS applications our
company can access resources
that would not be available inter-
nally.

Software-as-a-Service  (SaaS)
adoption in the organization

Business units report that SaaS O ] ] L] O
applications add significant value
to our company.

Business units report that SaaS O O ] ] ]
applications in our organization
are easy to use and support our
processes ideally.

Business units report that benefits O O ] L] L]
in savings and optimization out-
perform the additional risks and
threats that come with SaaS appli-
cations.

IT Governance mechanisms

Technology and process standards O O ] L] L]
are defined and effectively estab-
lished throughout the entire or-
ganization.

The accountability for IT deci- O O ] L] L]
sions is clearly defined through-
out the entire organization.

Nonconform behaviour with IT O ] ] Il ]
governance policies is strictly ad-
dressed.
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Please rate where the respon- | Busi- Mostly Busi- Mostly IT | IT
sibilities for the following ac- | ness Business ness with Busi-
tivities lie. with IT in- | and IT | ness in-

volvement | to- volvement

gether

Who decides on application- O O ] [ [
level IT budget?
Who decides on IT architecture O O ] [ [
issues?
Who decides on changes to ex- O O U] [ ]
isting IT applications?
Who selects new IT applica- O O ] [ [
tions?
Who manages IT projects? O O [ L] [
Who coordinates external soft- O O [ L] [

ware vendors?

Who implements changes to ex- O ] [ L] [
isting IT applications (e.g. cus-
tomization, visual coding, cod-

ing)?

Who provides IT-application ] ] ] ] ]
support (formal and informal

support)?

Thank you message
Thank you for filling out this survey! We are very grateful for your participation.

Should you have any questions or feedback, please contact Philipp Gerdsmeier (ph5530ge-
s@student.lu.se) or Kevin Wespi (kel737we-s@student.lu.se).
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Appendix B — Supplemental Statistics

Subgroup tests for differential hypotheses

Hy- IT Function Business function Difference

pothe-

sis Operational | Strategic | Operational | Strategic | Operational | Strategic
la 0.217 0.017 -0.333 -0.313 0.55 0.33
2a -0.006 0.105 0.316 0.047 0.322 0.058
2b -0.047 -0.217 0.299 0.14 0.346 0.357
3a 0.003 -0.058 -0.599 -0.397 0.602 0.339
3b -0.086 -0.01 0.289 0.346 0.375 0.356
4a 0.277 0.266 0.02 -0.138 0.257 0.404
4b -0.2 0.016 -0.126 0.034 0.074 0.018
Sa -0.254 -0.427 -0.095 0.183 0.159 0.61
5b -0.247 0.121 -0.128 -0.236 0.119 0.357
8a 0.124 0.084 0.688 0.298 0.564 0.214
8b 0.581 0.083 -0.01 -0.058 0.591 0.141

Descriptive Statistics

Measure
Mean Median Median - Likert SDEV
Construct
BUIT 3.18293 3 Neutral 0.894
ITBK 3.93089 4 Somewhat Agree 0.634
BUSA 3.39024 4 Somewhat Agree 0.949
BUIO 3.63008 4 Somewhat Agree 0.733
ITSC 3.97154 4 Somewhat Agree 0.786
SSAD 3.54878 4 Somewhat Agree 0.763
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GOV 3.47561 3 Neutral 0.964
SDA 2.72866 3 Business and IT together 0.729
ODA 2.03659 2 Mostly Business with IT involvement | 0.733

f-square values for hypotheses

BUIO ODA BUSA ITSC SDA
ITBK 0.034 0.313 0.083
GOV 0.021 0.163
BUIO 0.048 0.069
BUIT 0.056 0.007 0.098 0.06
BUSA 0.33 0.304
ITSC 0 0.042

f-square values for differential hypotheses

Operational decision authority

Strategic decision authority

GOV on BUSA 0.004 0.02

GOV on ITBK 0.011 0.02

GOV on BUIT 0.001 0.018
GOV on BUIO 0.019 0.008
GOV on ITSC 0.027 0.12

SSAD on BUIT 0 0.026
SSAD on ITBK 0.109 0.036
SSAD on BUSA 0.001 0.016
SSAD on GOV 0.002 0.027
SSAD on BUIO 0.026 0.004
SSAD on ITSC 0.058 0.038
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Appendix C — Data Analysis Settings

The partial least squares structural equation modelling (PLS-SEM) data analysis was carried
out in the software tool SmartPLS (Ringle, Wende & Becker, 2015) in version 3.2.8. The thesis
chapters 4.5 and 5.1 — 5.4 describe the applied statistical measures and state the major parameter
settings for the PLS coefficient and bootstrapping calculation procedures. For a better
reproducibility, the following screenshots show the complete settings used for the data analysis.

[ ]
Partial Least Squares Algorithm
The PLS path modeling method was developed by Wold (1982). In essence, the PLS algorithm is a sequence of regressions in terms of weight vectors. The weight
vectors obtained at convergence satisfy fixed point equations (see Dijkstra, 2010, for a general analysis of these equations). Read more!

{# Setup (2) MissingValues #zi Weighting #:i Data Groups

— Basic Settings Basic Settings
Weighting Scheme Centroid Factor @ Path Weighting Scheme
Maximum Iterations: 5000 <l PLS-SEM allows the user to apply three structural model weighting schemes:
Stop Criterion (10-X): 7 <l (1) centroid weighting scheme,
(2) factor weighting scheme, and
— Advanced Settings (3) path weighting scheme (default).

Configure individual initial weights While the results differ little for the alternative weighting schemes, path weighting is the

recommended approach. This weighting scheme provides the highest R? value for endogenous latent
variables and is generally applicable for all kinds of PLS path model specifications and estimations.
Moreover, when the path model includes higher-order constructs (often called second-order models),
researchers should usually not use the centroid weighting scheme.

Maximum lterations

This parameter represents the maximum number of iterations that will be used for calculating the PLS
results. This number should be sufficiently large (e.g., 300 iterations). When checking the PLS-SEM
result, one must make sure that the algorithm did not stop because the maximum number of iterations
was reached but due to the stop criterion. Note: The selection of 0 for the maximum number of
iterations allows you to obtain results of the sum scores approach.

Stan Criterion

After Calculation: | Open Full Report Close Start Calculation

Partial least square algorithm

L J
Bootstrapping
Bootstrapping is a nonparametric procedure that allows testing the statistical significance of various PLS-SEM results such path coefficients, Cronbach’s alpha, i

¢ Setup 1} Partial Least Squares @ Missing Values l‘.i Weighting f.i Data Groups

~ Basic Settings Basic Settings
Subsamples 5000 o Subsamples
Do Parallel Processing In bootstrapping, subsamples are created with observations randomly drawn (with replacement) from
the original set of data. To ensure stability of results, the number of subsamples should be large. For
Amount of Results Basic Bootstrapping an initial assessment, one may use a smaller number of bootstrap subsamples (e.g., 500). For the
N final results preparation, however, one should use a large number of bootstrap subsamples (e.g.,
© complete Bootstrapping 5,000)
Advanced Settings Note: Larger numbers of bootstrap st increase the 1 time.
Confidence Interval Method Percentile Bootstrap Do Parallel Processing
Studentized Bootstrap This option runs the bootstrapping routine on multiple processors (if your computer device offers
O Bias-Corrected and Accelerated (BCa) Bootstrap more than one core). Using parallel computing will reduce computation time
Test Type One Tailed @ Two Tailed Amount of Results
Significance Level 0.01 (1) Basic Bootstrapping (default)

Only a basic set of results for bootstrapping is assembled. This includes: Path
Coefficients, Indirect Effects, Total Effects, Outer Loadings, and Outer Weights. This
option is much faster if a large number of resamples is drawn and useful for preliminary
data analysis.

(2) Complete Bootstrapping

After Calculation: ~ Open Full Report Close Start Calculation

Bootstrapping
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Partial Least Squares Algorithm

vectors obtained at convergence satisfy fixed point equations (see Dijkstra, 2010, for a general analysis of these equations).

The PLS path modeling method was developed by Wold (1982). In essence, the PLS algorithm is a sequence of regressions in terms of weight vectors. The weight -
Read m

Q Setup @ Missing Values f.‘ Weighting fi‘ Data Groups

Run algorithm for the following selected data groups:

Select All
GROUP_Function(1.0)
GROUP_Function(2.0)

GROUP_JobPos1

GROUP_Job_Position(2.0)

GROUP_Job_Position(3.0)

GROUP_Job_Position(4.0)

Location_CHDE

Location_others

LowerLviMgmt

TopLviMgmt

experienced

non-experienced

Skip overall dataset

36 cases
46 cases

9 cases
20 cases
35 cases
18 cases
68 cases
14 cases
53 cases
29 cases
39 cases
43 cases

Data Groups

This dialog shows the specified data groups (see available options in the SmartPLS data view after
double-clicking on the used data set in the SmartPLS Project Explorer) and the sample size of each
available data group. You can select each data group for additional group-specific computations.
Besides the group-specific results, SmartPLS always computes the outcomes for the full data set--
unless you check the box "Skip overall data set".

After Calculation: ~ Open Full Report Close Start Calculation

Partial least squares subgroups
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