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ABSTRACT i

ABSTRACT

Cloud-based enterprise systems are a growing trend in today’s business software market.
With a steadily expanding number of implementations, cloud service providers are now
turning their attention from adoption issues towards retaining their existing customer base.
The difficulties even established cloud players, like e.g. Salesforce.com, face, in retaining
their customers, have been emphasized by tech bloggers and practitioners alike, where the
subscriptions of cloud-based enterprise systems are cancelled even at an early stage after the
system has been adopted. This discontinuance of enterprise systems at an early stage is a
rather new phenomenon, which is related to the subscription-based payment model of cloud
services, which (theoretically) allows service cancellation without the customers having to
fear financial penalties. In contrast, traditional on-premise systems (e.g. SAP ERP) are on a
long term license base, where customers are contractually bound. Therefore the research
question of the thesis is as follows: What factors influence the organizational level
continuance intention of cloud-based enterprise systems? In an effort to answer this research
question, the thesis presents five interrelated papers. The first paper develops a conceptual
model to study the continuance of cloud-based enterprise systems. Building on this, paper two
develops a formative measurement instrument to assess the success of operational cloud-
based enterprise systems. The third paper quantitatively explores the influence of the
variables identified in the conceptual model. Building on these findings, paper four conducts a
stakeholder analysis to solve the problem of broad samples. Finally, the fifth paper uses the
formative measurement instrument to test the final research model, which is a revision of the
a priori conceptual model. The results show that continuance intention is influenced both, by
information systems success variables as well as continuance inertia. In addition, behavioral
variables, such as attitude towards usage also explained a decent amount of variance in the
dependent variable.
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INTRODUCTION 1

CHAPTER I: INTRODUCTION

1. MOTIVATION

A growing trend in today’s business software market is the provision of enterprise
applications over the internet, also known as software as a service (SaaS). From chemical
companies, like e.g. BASF, to consumer goods companies, like e.g. 20th Century Fox, a
steadily rising number of companies have implemented cloud-based enterprise systems (ES),
such as customer relationship management (e.g. Salesforce.com), human resource
management (e.g. SuccessFactors) or enterprise resource planning (ERP) systems (e.g. SAP
Business ByDesign). This widespread diffusion of cloud-based ES has strong practical
implications for small to medium sized enterprises (SME). While historically on-premise ES
were costly and therefore mainly used by large enterprises to gain an advantage towards their
competitors (Klaus et al. 2000), the emergence of cloud computing has now made
sophisticated enterprise software available to SME (Sallen et al. 2012). The economic
importance of cloud-based software can best be underlined by recent economic figures,
where, according to Gartner, worldwide SaaS revenue is predicted to reach $22.1 billion in
2015 (Gartner 2012). Despite this outlined economic relevance, which also reflects in
extensive growth rates, there are not only success stories of cloud service providers, as tech
bloggers and practitioners have highlighted. Quite the contrary, even settled providers of
cloud-based ES solutions, like e.g. Salesforce.com, have been facing problems in retaining
their customers. Hence, investigating the antecedents of cloud service continuance is a topic
of outstanding practical importance for cloud service providers to understand the demands of
their clients.

Studying cloud customer retention, and more specifically, the continuance of the cloud
service, is not only interesting from a business perspective, but also provides an ideal setting
for studying organizational level continuance of information systems from a theoretical
perspective, where an extensive lack of research has been identified (e.g. Furneaux and Wade
2011). The reason for this is the payment model of cloud services, which is usually
subscription-based (Mell and Grance 2009), with the (theoretical) possibility of seamless
service cancellation without any direct financial penalties. Therefore, this payment model
strongly contrasts the license-based models of classical on-premise ES and long-term IT
ousourcing contracts, where clients are usually contractually bound over a pre-determined

time, clarifying the partially mandatory organizational setting where IT decision makers face
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a non-volatile behavioral scenario (Ajzen 1991). In other words, in classical setups, IT
decision makers or organizations might not form their intention towards continued use of their
information system based on the success of it, whereas we argue and empirically test that the
evaluation of success after the system has been implemented is an important influence factor
of continuance intention in the context of cloud-based ES.

Parallely to the economic relevance of SaaS, academic literature on this topic has steadily
been growing (Walther et al. 2012). Due to the novelty of this topic, it is not surprising that
the majority of publications are still of conceptual nature. As SaaS can be seen as a specific
form of IT outsourcing, literature around SaaS has mainly evolved using theories related to IT
outsourcing, such as transaction cost theory (Susarla et al. 2009). In addition, research on
SaaS has also investigated the adoption of cloud solutions by enterprises (Janssen and Joha
2011), success factors of SaaS (Walther et al. 2012), or SaaS quality criteria (Benlian et al.
2011). After thoroughly reviewing literature in and adjacent to the field of SaaS, it was
possible to clearly identify the gaps, both, concerning empirical contributions in the field of
Saas in general, as well as conceptual work in the field of organizational level continuance of
SaaS. Only one empirical paper was identified taking a SaaS continuance perspective
(Benlian et al. 2011). Therefore, this dissertation contributes to closing this research gap
regarding the central concept of SaaS continuance, both from a theoretical and an empirical
perspective. In addition to this artifact specific contribution, the paper also expands empirical
evidence concerning the connection between continuance research and information systems
success, where surprisingly only limited research has been conducted (Urbach et al. 2009).
Also, research on information systems success on an organizational level of analysis
(Rousseau 1985) in general has been sparse (Petter et al. 2008). Having outlined this, the
research questions of the thesis is as follows:

What factors influence the organizational level continuance intention of cloud-based ES?

The next paragraphs within this chapter are structured as follows. First, the concept of SaaS is
shortly introduced. Second, the research approach is outlined, giving additional details
concerning the whole research design of the past two years. Third, the organization of the
thesis is presented, where the publications are mapped to the research design, including short

summaries of the included publications and the contributions of the participating co-authors.
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2. SOFTWARE AS A SERVICE

SaasS is a specific cloud computing service model, where applications are provided over a thin
client via internet. While definitions of cloud computing have been historically differing
(Armbrust et al. 2010), it is now mostly defined according to the National Institute of
Standards and Technology (NIST): “Cloud computing is a model for enabling ubiquitous,
convenient, on-demand network access to a shared pool of configurable computing resources
(e.g. networks, servers, storage, applications, and services) that can be rapidly provisioned
and released with minimal management effort or service provider interaction. This cloud
model is composed of five essential characteristics, three service models, and four
deployment models” (Mell and Grance 2009). Cloud computing on a large scale has mainly
evolved out of incremental technological advancements, such as improvements in
virtualization technologies, multi-tenancy architectures, grid technologies, and web-service
technologies (e.g. Armbrust et al. 2010). In the following, the characteristics, service models,
and deployment models of cloud computing are introduced, as they are essential from a

business perspective, which the rest of the thesis focuses on.
2.1. Essential Characteristics

According to Mell and Grance (2009), cloud computing has five essential characteristics:

e “On-demand self service: a consumer can unilaterally provision computing capabilities,
such as server time and network storage, as needed automatically without requiring
human interaction with each service’s provider.

e Broad network access: capabilities are available over the network and accessed through
standard mechanisms that promote use by heterogeneous thin or thick client platforms
(e.g. mobile phones, laptops, and PDAS).

e Resource pooling: the provider’s computing resources are pooled to serve multiple
consumers using a multi-tenant model, with different physical and virtual resources
dynamically assigned and reassigned according to consumer demand. There is a sense
of location independence in that the customer generally has no control or knowledge
over the exact location of the provided resources but may be able to specify location at a
higher level of abstraction (e.g. country, state, or datacenter). Examples of resources
include storage, processing, memory, network bandwidth, and virtual machines.

o Rapid elasticity: capabilities can be rapidly and elastically provisioned, in some cases

automatically, to quickly scale out, and rapidly released to quickly scale in. To the
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consumer, the capabilities available for provisioning often appear to be unlimited and
can be purchased in any quantity at any time.

e Measured service: cloud systems automatically control and optimize resource use by
leveraging a metering capability at some level of abstraction appropriate to the type of
service (e.g. storage, processing, bandwidth, and active user accounts). Resource usage
can be monitored, controlled, and reported, providing transparency for both the provider
and consumer of the utilized service.”

The definition of concepts by naming different facets is problematic, as it neither captures
cloud computing exhaustively, nor does it clarify which aspects have to be represented. For
instance, a cloud solution can also have a slow elasticity due to technological problems of the
service-oriented architecture, still being a cloud product. While many of the business
potentials and chances of cloud computing for the customer can be tracked back to this rapid
elasticity, this characteristic might rather be seen as a success factor of cloud service
provisioning, than being a cloud characteristic itself (Walther et al. 2012). The characteristics
are consistent with other articles, like the seminal article on cloud computing provided by
Armbrust et al. (2010), where the definition provided by Mell and Grance (2009) can be seen
as a synthesis of characteristics which previously have been used in cloud computing

literature.

2.2. Cloud Service Models

Cloud service models have been discussed in the brochures of cloud service providers and in
academic literature since the very beginning of cloud computing (Armbrust et al. 2010). Mell
and Grance (2009) define the cloud service models as follows:

e “Infrastructure as a service (laaS): the capability provided to the consumer is to
provision processing, storage, networks, and other fundamental computing resources
where the consumer is able to deploy and run arbitrary software, which can include
operating systems and applications. The consumer does not manage or control the
underlying cloud infrastructure but has control over operating systems, storage, and
deployed applications; and possibly limited control of select networking components
(e.g. host firewalls).

o Platform as a service (PaaS): the capability provided to the consumer is to deploy onto
the cloud infrastructure consumer-created or acquired applications created using
programming languages, libraries, services, and tools supported by the provider. The

consumer does not manage or control the underlying cloud infrastructure including
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2.3.

network, servers, operating systems, or storage, but has control over the deployed
applications and possibly configuration settings for the application-hosting
environment.

Software as a service: the capability provided to the consumer is to use the provider’s
applications running on a cloud infrastructure. The applications are accessible from
various client devices through either a thin client interface, such as a web brower (e.g.
web-based email), or a program interface. The consumer does not manage or control the
underlying cloud infrastructure including network, servers, operating system, storage, or
even individual application capabilities, with the possible exception of limited user-

specific application configuration settings.”

Deployment Models

Cloud computing can also be characterized according to its organizational dependence, such

as access limitation to a company alliance, as well as its radius of action. According to Mell

and Grance (2009) mainly four models of deployment can be found in cloud computing:

e “Private cloud: the cloud infrastructure is provisioned for exclusive use by a single

organization comprising multiple consumers (e.g. business units). It may be owned,
managed, and operated by the organization, a third party, or some combination of them,
and it may exist on or off premises.

Community cloud: the cloud infrastructure is provisioned for exclusive use by a specific
community of consumers from organizations that have shared concerns (e.g. mission,
security requirements, policy, and compliance considerations). It may be owned,
managed, and operated by one or more of the organizations in the community, a third
party, or some combination of them, and it may exist on or off premises.

Public cloud: The cloud infrastructure is provisioned for open use by the general public.
It may be owned, managed, and operated by a business, academic, or government
organization, or some combination of them. It exists on the premises of the cloud
provider.

Hybrid cloud: the cloud infrastructure is a composition of two or more distinct cloud
infrastructures (privacy, community, or public) that remain unique entities, but are
bound together by standardized or proprietary technology that enables data and

application portability (e.g. cloud bursting for load balancing between clouds).”



INTRODUCTION 6

3.  RESEARCH DESIGN

To study the central concept of cloud-based ES continuance, a sequential mixed method
empirical study was conducted (Venkatesh et al. 2013), taking a positivist approach (Straub et
al. 2004). This included both, qualitative elements (e.g. semi-structured interviews) to gain an
initial sensitization of the dimensions contributing to the success of cloud-based ES, as well
as a quantitative part, which was the dominant method of the research project. The research

design is described below and summarized in Figure 1.
3.1. An Initial Exploration of Cloud-Based Enterprise Systems Success

As a “first cut at making some explicit theoretical statements” (Miles and Huberman 1994), it
was argued that the continuance of cloud-based ES is mainly driven by its level of success.
Even though information systems success is a rather mature stream of research, it was decided
to explore concrete dimensions of success related to cloud-based ES. This was important, as
measuring the information systems success variables reflectively (e.g. “the cloud-based ES
has high overall system quality”) would have added only little to the practical relevance of the
study. This is especially true, as success dimensions of SaaS and cloud-based ES had briefly
been discussed in practice and academic literature, but the findings had not been synthesized
to that point of time. In addition, there were only limited empirical findings, as research on
cloud computing, and more specifically, SaaS, only recently emerged as relevant research
stream. Therefore single success drivers, measures, and value propositions of SaaS and ES
were identified using a content-based literature review to extract existing success dimensions
within academic literature on SaaS (Walther et al. 2012), as well semi-structured expert
interviews to generate new success dimensions of cloud-based ES (Wieneke et al. 2013)*.
After identifying single success dimensions in the context of cloud-based ES, the revised
information systems success model (Delone and McLean 2003) showed to exhaustively
capture all identified success dimensions of SaaS (e.g. Table 1) and cloud-based ES. In
addition, existing work had measured ES success using the information systems success
model (Gable et al. 2008), providing additional evidence on the adequacy of the model to
represent cloud-based ES success. Parallel, to assure the theoretical novelty of the research
topic, a thorough literature review on information systems success was conducted (Dorr et al.

2013), which was based on the methodology proposed by Urbach et al. (2009), revealing that

! The success dimensions identified in the semi-structured expert interviews and in the content-based literature
review are not exactly the same as in the scale development procedure in Chapter 3. This exploration helped to
sensitize for the width and nature of the dimensions of cloud-based ES success.
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recent publications have ignored the role of information systems success in continued systems
use.

Table 1°. Classification of SaaS Success Metrics (Walther et al. 2012)

System Quality
Performance
Availability
Flexibility
Ease of Implementation
Interoperability
Functionality
Installation
Actuality
Ease of Use

Information Quality
Security
Privacy
Compliance

Service Quality
Helpdesk Quality

Net Benefits
Cost Savings
Financing
Concentration on Core Competencies
Cost Flexibility
Planning
Strategic Flexibility
Innovation Ability
Mobility
Higher Investment Security
Accounting Benefits

3.2. Quantitative Assessment

The quantitative part of the project was conducted in a 3-step approach consisting of: 1)

model development; 2) measurement instrument development; and 3) model testing.

Step 1: The conceptual model was derived deductively based on general theories from social
psychology and information systems research to study the specific continuance of cloud-
based ES. The development of the model was supported by the findings of the initial
exploration, which showed that the SaaS success dimensions could be exhaustively

represented by the information systems success variables, which were theoretically integrated

2 This table exemplifies the inductive categorization of SaaS success dimensions. The categorization of the di-
mensions changed in the course of the research process (e.g. security was later categorized as system quality).
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into the conceptual model.

Step 2: To test the conceptual model, a formative measurement instrument was created to
assess the success of cloud-based ES, whereas continuance inertia and behavioral variables
were measured using well-validated reflective scales. The reason why a formative instrument
was chosen to measure the success of cloud-based ES, is, that it provides “actionable
attributes” (Mathieson et al. 2001), which can be practically used to influence the focal

construct (see Chapter 3 for a detailed discussion).

Step 3: Finally, the formative measurement instrument was used to assess the research model.
Based on the feedback on Chapter 4, which was given at the European Conference on
Information Systems (2013), the hypotheses of the final research model were developed on an
organizational level, as one reviewer noted that developing the hypotheses on an individual
level of analysis might lead to a “mixed level fallacy. This also included a re-framing of the

research model.

Due to the page limitations, which were given in the conference proceedings, the data
gathering procedure is not described in full detail in the following Chapters. Therefore, this
paragraph is dedicated to providing additional information on the data collection procedure,
which took place between mid-September to mid-December in 2012. In the collection of the
data, we were supported by one of the largest software companies worldwide, which made
our online survey available via their cloud-related social media platform. In addition, they
also distributed the survey to several cloud-based ES user group executives. In this context,
Dr. Darshana Sedera, lecturer at the Queensland University of Technology, gathered 46
survey responses on a user group meeting in Sydney (10/2012), where the survey was handed
out as anonymous print out during a break between presentation sessions. In addition, the
survey was made available via platforms liked LinkedIn or Xing, which included direct

contacting of IT decision makers with adequate background.

It is also noteworthy that SmartPLS (Ringle et al. 2005) was used to analyze the data. The
reason for this is described specifically in each research paper. PLS has traditionally been
used a lot in information systems research, including recent top publications (Furneaux and
Wade 2011; Wunderlich et al. 2013). In the following, the arguments for each analysis

method are not repeated in detail, however, the structural equation modeling (SEM)

® This refers to the problem when e.g. the dependent variable is measured on an organizational level of analysis,
whereas the independent variables are measured on an individual level of analysis.
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guidelines for administrative and social science research by Gefen et al. (2011) were used to
evaluate the appropriateness of the analysis method. Despite convergence problems due to the
small sample sizes, which made the usage of co-variance based methods technically

impossible, Table 2 shows valid and obsolete arguments where to use PLS-SEM.

Table 2. Reasons for Using PLS-SEM (Gefen et al. 2011)

Valid Reason Obsolete Reason
Exploratory Research Objectives Model Interactions/Moderation
Lack of Strong Theory Base Distribution Assumptions

Formative Scales in Research Model

Sample Sizes

In line with the previous discussions, Chapter 2 proposed a conceptual model, which was built
on theories from social psychology and information systems theory. Therefore, in contrary to
the methodology discussion in the mentioned paper, co-variance based SEM would have been
more appropriate, as an explicit behavioral mechanism should be tested. In contrary, the
research models we tested quantitatively in Chapters 4 and 6 focused on the identified
variables to answer the research question, where we did not explicitly look at the inter-
linkages between the constructs. In this case, the goal of the paper was not to find a model
which represented the empirical reality as closely as possible (i.e. goodness of fit), but to find
influence factors explaining the variance in the intention to continue system usage, which

basically also would have been possible using linear regression techniques.

Cloud-Based ES Success S

£ 8

Semi-Structured Content-Based =5
. . . General IS Success =

Expert Interviews Literature Review X

Conceptual Model

Instrument Development

Quantitative
Assessment

Model Testing

Figure 1. General Research Design
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4.  THESIS ORGANIZATION

The central research question of the thesis is:

What factors influence the organizational level continuance intention of cloud-based ES?

Based on this, the following chapters contribute to answering this question. Figure 2
summarizes the organization of the thesis, which is structured according to the research
design®. The articles featured in this thesis only compromise the quantitative assessment to
answer the research question, which is an enclosed research project by itself.

All papers present revised versions of the original publications to gain a consistent layout

throughout the dissertation.

Initial Exploration
(e.g. Walther et al. 2012; Dorr et al. 2013; Wieneke et al. 2013)

Introduction
(Chapter 1)

Conceptual Model
(Chapter 2)

Instrument Development
(Chapter 3)

Quantitative Model Exploration

(Chapter 4)

Stakeholder Analysis
(Chapter 5)

Model Assessment
(Chapter 6)

Quantitative Assessment

Conclusion
(Chapter 7)

Content of Thesis

Figure 2. Thesis Organization

* It is important to note that the main Chapters representing the research design are the Chapters 2 (step 1:
conceptual model), 3 (step 2: instrument development) and 6 (step 3: model assessment). Chapter 4 was thought
to be an initial exploration whether the identified variables in the conceptual model influence continuance

intention. In addition, reviews on Chapter 4 led to the stakeholder analysis in Chapter 5 to tackle the problems of

broad samples.
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The process of research was coupled to a deeper understanding of concepts, theories, and
terminology over the time. This steady learning is reflected in the fact that the terminology
and the hypotheses development can vary between the papers. For instance, at the beginning
of the research project the term on-demand ES was used, whereas in the latter stages of
research this was changed to cloud-based ES. Another example was the usage of continuance
and subscription renewal, which were used interchangeably between the papers and basically
have the same meaning. The reason for this alternating terminology is that subscription
renewal is a term used in the area of cloud-based ES, and therefore allowed to frame the
model more cloud-based ES specific, whereas continuance is a general term used in
information systems research for all kinds of different information systems, which in turn
reflects a higher external validity and allows a better comparability between empirical results.
Below, the following the papers are summarized and the contributions of the specific co-

authors are outlined. Figure 3 shows the content of all papers “in a nutshell”.

The first paper conceptually investigates the following research question: Which role plays
confirmation in the continuation of an on-demand enterprise system in the post-acceptance
phase? In this effort, expectations, confirmation, as well as organizational and technological
beliefs influencing the company’s intention to continue the subscription of their operational
cloud-based ES are examined. The expectation confirmation model (Bhattacherjee 2001) is
integrated with variables of the information systems success model to theorize a model of
information systems continuance on organizational level, as it is argued that cloud-based ES
are usually used in SME, therefore it is appropriate to explain organizational continuance
including behavioral variables like attitude and cognitive variables like confirmation.
Especially confirmation is highlighted, as IT decision makers have usually worked with on-
premise systems before using cloud-based ES, therefore their past experience with an on-
premise system could influence pre-purchase expectations, which in turn influence the level
of confirmation which an IT decision maker experiences. Special attention is drawn on cloud
washing, which is a term used to describe characteristics of software systems, which are
attributed to cloud computing, but basically are infrastructure independent. To overcome the
problem of cloud washing, technological quality of a system is represented by service and
application quality. I thank Prof. Dr. Torsten Eymann for his contribution to the paper by
helping me to develop the research model prior to writing the paper as well as proof-reading

several iterations.

The second paper’s research question is as follows: How can operational cloud-based ES
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success be measured on an organizational level? Therefore, this paper develops a formative
measurement scale to assess the success of operational cloud-based ES. This is done using the
scale development procedure proposed by Moore and Benbasat (1991), with newer scale
development elements focusing on the development of formative scales (Diamantopoulos and
Winklhofer 2001; Petter et al. 2007). The developed measurement scale includes general
information systems success dimensions (e.g. Wixom and Todd 2005), as well as ES-specific
(Gable et al. 2008) and SaaS-specific (Walther et al. 2012) success dimensions. The
measurement instrument is quantitatively assessed using survey responses of 103 IT decision
makers. Based on the results of the quantitative assessment, system quality and net benefits
are re-specified as second-order constructs based on theoretical considerations. Net benefits is
re-specified in line with the original information systems success model (DelLone and
McLean 1992), where net benefits is the sum of organizational and individual impact. System
quality is also modeled as a second order construct, where a literature-based classification
scheme is developed, which includes architecture agility, system performance, business
requirements, ease of utilization and security as first order constructs. The revised model
shows desirable statistical properties concerning the significance® of single indicator’s t-
values. | thank Dr. Darshana Sedera for providing me with important literature concerning the
development and interpretation of scales, as well as the thoughtful revision concerning
singular paragraphs which needed clarification. | also would like to thank Prof. Dr. Saonee
Sarker and Prof. Dr. Torsten Eymann for their important comments on statements and
paragraphs which had to be re-written related to weaknesses which could be pointed out by

reviewers.

The research question imposed in the third paper is: What factors influence the subscription
renewal intention of cloud ES adopters? To answer this research question a socio-technical
approach is taken. In this effort, technological variables are identified, that is information and
system quality, as well as technical integration from organizational level discontinuance
literature. As the hypotheses are developed on an individual level of analysis, social-related
variables are included, such as cognitive and affective responses of the IT decision makers to
explain continuance. In addition, system investment as financial commitment (Furneaux and
Wade 2011) is included, which can be seen as a variable limiting behavioral control (Ajzen
1991). Finally, net benefits is introduced (Delone and McLean 2003) as emergent inter-

relation between social and technology-specific variables. The model is tested using survey

% Refers to significance at least at the p=0.1 level.
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responses of 98 IT decision makers. The results show that the identified variables are able to
explain 50.4% of the variance in subscription renewal intention. Only information quality
does not significantly impact subscription renewal intention. Foremost, | have to thank Prof.
Dr. Saonee Sarker for the discussions and revisions about the way of consistently framing the
research model. | also have to thank Dr. Darshana Sedera for his great discussions to focus
my research on the central concept of subscription renewal, and not to focus on the theoretical
integration of IS success and technology continuance. Finally, I want to thank Prof. Dr.
Torsten Eymann to help me outline the practical relevance and the practical contributions

section.

The fourth paper investigates the following research question: Which information systems
success dimensions influence the subscription renewal intention of the strategic and
management cohort and are there significant differences between both? Therefore, the impact
of information quality, system quality, and net benefits on subscription renewal intention is
tested, using two distinct samples of top managers (strategic cohort) and IT executives
(management cohort). The model is tested using small sample sizes of 43 for the strategic
cohort and 33 for the management cohort. In contrary to our prediction, system quality
contributes most to the explanation of continuance intention for the strategic cohort, whereas
information quality explains most of the variance in the dependent variable concerning the
management cohort. There is also a significant difference between the two cohorts in the
impact of information quality on continuance intention. | thank Prof. Dr. Saonee Sarker for
the discussions about how to frame the research model and the research design, Dr. Darshana
Sedera for his guidance on inter-cohort analyses, as well as Prof. Dr. Boris Otto and Dr.
Philipp Wunderlich for their thoughtful revisions and contributions about the practical

relevance and application scenarios.

The fifth paper investigates the research question: What factors influence the organizational
level continuance of cloud-based ES? In this effort, a research model is tested, which is
adapted from the organizational level discontinuance framework developed by Furneaux and

Wade (2011), which includes “continuance forces™®

(the information systems success
variables (Delone and McLean 2003)) and “continuance inertia” (system investment and
technical integration (Furneaux and Wade 2011)). In contrary to the previous chapters, the
hypotheses development, and therefore the research model, is based on organizational level

mechanisms to avoid the “mixed level fallacy”. This results in the cancellation of individual

® “Continuance forces” are intended to capture the opposite of “change forces*.
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level variables as per Chapters 2 and 4. The developed research model is tested using the
formative scale developed in Chapter 3, as well as well-validated reflective scales (Furneaux
and Wade 2011), using 115 survey responses of IT decision makers. The identified variables
are able to explain 55.9 % of the variance in continuance intention. System quality has the
highest positive effect on the dependent variable, whereas information quality has no
significant effect on continuance intention. Surprisingly, in contrast to hypotheses
development, technical integration has a significant, negative effect on continuance intention.
I thank Prof. Dr. Saonee Sarker for the discussions on how to interpret the negative impact of
technical integration, Dr. Darshana Sedera for his guidance on ES success measures, as well
as Prof. Dr. Torsten Eymann and Prof. Dr. Boris Otto for their thoughtful revisions and

contributions about the practical relevance and application scenarios.

Operational Cloud-Based ES and Confirmation (Paper 1, Chapter 2)

» Development of conceptual model

* Individual level of analysis

» Theoretical integration of expectancy confirmation model (Bhattacherjee 2001) with IS
success model (DelLone and McLean 2003)

Operational Cloud-Based ES Success (Paper 2, Chapter 3)
* Development of formative measurement instrument

* Quantitative assessment of measurement instrument

» Re-specification of primary success constructs

Subscription Renewal of Cloud-Based ES (Paper 3, Chapter 4)

+ Quantitative exploration of variables identified in conceptual model

* Individual level of analysis

+ Variables drawn from social psychology (e.g. Ajzen 1991; Oliver 1980), IS success model
(DeLone and McLean 2003) and discontinuance framework (Furneaux and Wade 2011)

Operational Cloud-Based ES — Stakeholder Perspectives (Paper 4, Chapter 5)

» Quantitative exploration of influence of distinct success variables on continuance intention
of the strategic and management cohorts

* Individual level of analysis

» Variables drawn from IS success model (DeLone and McLean 2003)

Continuance of Cloud-Based ES (Paper 5, Chapter 6)

* Quantitative assessment of influence of continuance forces and continuance inertia on
continuance intention

* Organizational level of analysis

+ Continuance forces measured formatively

» Variables drawn from IS success model (DeLone and McLean 2003) and discontinuance
framework (Furneaux and Wade 2011)

Figure 3. Paper Summary
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ABSTRACT

The research project examines expectations as well as organizational and technological
cognitive beliefs influencing a company’s intention to continue using on-demand enterprise
systems in the post-acceptance phase. Expectation-confirmation theory from behavior
literature is integrated with Delone and McLean’s model of IS success to theorize a model of
IS continuance on company level. The decision making process to continue using an
information system in small and middle enterprises as main target customer group of cloud-
based enterprise systems is modeled by re-introducing the attitude construct from adoption
literature. Additionally, post-purchase expectations are included as influence factor of attitude
and intention in the continuance context. To prevent cloud-washing, attention is drawn to the
substantive differences between service and application quality of on-demand enterprise

systems.

Keywords: Software as a Service, SaaS, Cloud-Computing, Expectancy-Confirmation

Theory, IS Continuance, Delone and McLean.
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CLOUD ENTERPRISE SYSTEMS AND CONFIRMATION 18

1.  INTRODUCTION

A vast body of research on enterprise system (ES) success exists (Gable et al. 2008) and the
last five years have seen an exponentially growing body of research on software as a service
(SaaS). Especially success factors and the adoption of SaaS have been investigated
thoroughly. In contrast, little empirical research has been done concerning the continuation
inertia of SaaS including psychological variables like expectations and confirmation (Benlian
et al. 2010; Wang 2011). This work tries to close this research gap by answering the research
question: “Which role plays confirmation in the continuation of an on-demand enterprise
system in the post-acceptance phase”? Confirmation, which is defined as the degree to which
expectations were met by the actual performance, has been empirically shown to be important
in the continuance and satisfaction context in several branches. The theoretical reason for this
is that cognitive perceptions are significantly influenced by confirmation (Anderson and
Sullivan 1993; Bhattacherjee 2001; Oliver 1980). Especially in the context of SaaS, it is likely
that users are strongly influenced in their perceptions through confirmation, as most of them
have usually worked with on-premise systems prior to using on-demand solutions
(influencing pre-purchase expectations (Anderson et al. 1997) which impact confirmation
directly). This is possibly not only true for the pre-purchase expectation-related confirmation
and satisfaction constructs, but also for post-purchase expectations as conceptualized in
referred work as perceived usefulness (Bhattacherjee 2001). Additional evidence for the
importance of the confirmation construct is provided by the exploratory interviews, where the
managers were only able to highlight the cloud benefits by comparing them to their on-
premise solutions. Beneath answering the research question, the work makes additional SaaS-

and ES-specific contributions.

First, to specify the model in the context of on-demand applications, a literature review and
exploratory interview were conducted. In this exploratory phase a list of on-demand success
factors was extracted and categorized according to the DeL.one and McLean (D&M) (Delone
and McLean 2003) IS success dimensions: organizational (net benefits) and technical
(information, system and service quality). Organizational components induce advantages on
company level, like cost savings and flexibility in business decisions and are important
benefits of ES. Technical components are technical characteristics, which impact individual
users throughout the company, like availability, reliability and usability. The organizational
value construct has not been empirically validated in the context of SaaS continuance and has
been partly tested in an infrastructure as a service scenario (Heinle and Strebel 2010). Hence,
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this work will empirically test this relationship.

Second, it is necessary to clearly distinguish between on-demand specific benefits and
product-specific benefits to identify SaaS specific success drivers and to avoid “cloud
washing”. “Cloud washing” is a term used when benefits of an on-demand solution are
misleadingly attributed to the categorization as cloud product, however are not technically
cloud-specific. For instance, SAP ByDesign is complimented by users for its intuitive
interface. However, technically seen, its interface could also be implemented into an on-
premise solution. The results will help to understand whether customer satisfaction is mostly
based on cloud-specific benefits or software characteristics, which are falsely attributed as
cloud benefit.

Table 1 summarizes literature in and adjacent to the field of SaaS adoption, continuance,

expectations and success and highlights the filled gaps.

The paper is built as follows: First, the theoretical background is given on the theories of IS
continuance and the D&M model. Second, the research model of IS continuance of on-
demand enterprise systems is presented. Methodology is not discussed, as the focus of the
paper lies within the research model. However, the data analysis will be analyzed

quantitative-empirically.

Table 1: Related Literature and Research Gaps

Authors/Paper Research Area

Xin and Levina 2008 | Adoption of SaaS in the enterprise software context is
investigated. Several hypotheses connected to classical
outsourcing are proposed.

Summary

Expectations
Adoption X
Continuation

Success Factors

Benlian 2009

Transaction cost theory based factors (application
specificity, environmental uncertainty and usage
frequency) contributing to the adoption of SaaS are
empirically tested.

Expectations

Adoption

Continuation

Success Factors

Benlian et al. 2009

Different factors affecting adoption of Saa$S solutions are
investigated empircally on different application types.
Different application types have different adoption
requirements.

Expectations

Adoption

Continuation

Success Factors
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Table 1: Related Literature and Research Gaps (Continued)
Kim et al. 2009 Adoption issues for cloud computing are qualitatively Expectations
discussed like performance, security and integration. Adoption X
Continuation
Success Factors X
Susarla et al. 2009 Transaction cost theory is applied to test a model of SaaS | Expectations
adoption with implications for user and provider firms Adoption X
concerning contracts. - -
Continuation
Success Factors X
Armbrust et al. 2010 | Benefits, threads and opportunities of cloud computing on | Expectations
computational and technological level are discussed. Adoption
Continuation
Success Factors X
Benlian and Hess Perceptions on SaaS chances and risks from the Expectations
2010 perspective of adopters versus non-adopters. Security risks :
h i Adoption X
are found to be the dominant factor of overall risk —
perceptionsl Continuation
Success Factors X
Benlian et al. 2010 A SaaS-QUAL scale is developed and validated in an IS Expectations X
continuance context based on two empirical surveys. Adoption X
Continuation X
Success Factors X
Heart 2010 Effects of Trust and Perceived Risk on SaaS Adoption Expectations
Intentions are investigated. Adoption X
Continuation X
Success Factors X
Heinle and Strebel Organizational drivers of laaS adoption are empirically Expectations
2010 tested with theoretical foundation in innovation diffusion, :
Adoption X
agency and IT governance theory. - -
Continuation
Success Factors X
Limam and Boutaba | The authors present a framework to assess service quality | Expectations
2010 (uptime and response time) and trustworthiness based on Adoption
ECT.
Continuation
Success Factors X
Matros et al. 2010 Key performance indicators are proposed in the Expectations
categories: costs, innovation, flexibility, performance and Adoption
risk.
Continuation
Success Factors X
Yao et al. 2010 Factors influencing the adoption decision are discussed. Expectations
Adoption X
Continuation
Success Factors X
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Table 1: Related Literature and Research Gaps (Continued)
Janssen and Joha Benefits and challenges are explored for adopting SaaS Expectations
2011 from the government perspective. Four categories of SaaS Adoption X
benefits, disadvantages and risks are identified: strategic —
and organizational, political and legislative, technical and | Continuation
economic. Success Factors X
Martens and Risks and Costs are investigated in the context of Expectations
Teutenberg 2011 decision-making. Adoption X
Continuation
Success Factors X
Misra and Mondal Several characteristics of businesses are analyzed to help Expectations
2011 companies to decide whether cloud computing is Adoption X
beneficial from a ROI perspective. - -
Continuation
Success Factors X
Wang 2011 Privacy and security compliance are investigated in the Expectations X
information systems continuance context. Adoption X
Continuation X
Success Factors X
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2. THEORETICAL BACKGROUND
2.1. Distinguishing between Technology Adoption and IS Continuance

Continuation intention has often been investigated in the phase of technology adoption.
However, it is not limited to it. For instance continuation has been used to evaluate the post-
adoption phase (Benlian et al. 2010) success of web-technology based business models
(Wang 2008) or at the end of the lifecycle (Furneaux and Wade 2011). From marketing
perspective continuation is an indicator for customer loyalty. Loyalty is a central concept in
marketing and essential for profit maximization (e.g. Heskett 1997). Hence, continuation is a

concept relevant throughout all stages of the lifecycle.

The technology acceptance model (TAM) is an instrument to investigate continuance in the
adoption of individuals. Theoretical foundation of TAM is the theory of reasoned action
(Ajzen and Fishbein 1980), which postulates that intention is a strong predictor of actual
behavior. The relationship between behavioral intention and actual use has been validated in
IS and reference disciplines (Ajzen 1991; Taylor and Todd 1995). Intention itself is
influenced by attitude, a construct that in psychology represents the degree of emotional
satisfaction for an object. Antecedents of attitude are cognitive beliefs. TAM represents the
belief-attitude-intention chain in the context of technology adoption, where the constructs

perceived usefulness and perceived ease of use are introduced as salient cognitive beliefs.

Complementary research has investigated the adoption from institutional perspective by
introducing external pressures and benefits influencing adoption intentions (Chau and Tam
2000; Furneaux and Wade 2011; Teo et al. 2003). Both models focus on macro-factors and
blank out individual attitudes like satisfaction. In contrast, interviewed subjects are often
senior executives with decent power to continue or dismiss the investigated information
systems. This measurement approach implies that the decision process of continuation is

highly dependent on individual judgment and perceptions.
2.2. An Expectancy-Confirmation Theory of IS Continuance

The concept of continuation has been introduced in the previous chapter. The ECT of IS

continuance includes this concept coherent to TAM and unifies it with the ECT.

ECT has been used in marketing and information systems research to study consumer
satisfaction and repurchase intentions. It has been validated in a variety of product and service

continuance contexts (Patterson et al. 1997; Spreng et al. 1996). The process by which
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consumers manifest repurchase intensions is as follows (Oliver 1980). Consumers have (pre-
purchase) expectations prior to consuming the product or service. These expectations are
shaped by several factors like company image, word of mouth and past experience (Anderson
et al. 1997). Temporarily staggered, there is an initial consumption, where a perception of the
performance is formed. This performance is then evaluated towards original expectations
(confirmation). Based on their degree of confirmation, customers form a satisfaction which

then influences repurchase intentions.

ECT ignores potential changes in expectations, which are shaped while consuming the
service. This is critical, as the process of service delivery influences the expectations
interactively while the service is consumed. Hence, post-consumption expectations (modified)
replace pre-consumption expectations, often providing a stronger antecedent of user
satisfaction. However, the problem of including pre-purchase expectations into the model is
not only of theoretical nature. Data gathering of pre-consumption variables is problematic for
two reasons: 1) asking for pre-purchase expectations while consuming the service would lead
to biased results as the cognitive processes of memory would be influenced by the perception
of the service process, 2) to overcome this problem, participants would have to be surveyed
prior to using the on-demand system, which is usually not possible when cooperating with a
software vendor to gather survey data.

The ECT model of IS Continuance (Bhattacherjee 2001) focuses on post-acceptance variables
(but is not limited to it). It modifies the framework in two dimensions. First, pre-purchase
expectations are excluded. This is the case as satisfaction and confirmation capture all
influences of pre-acceptance variables. Furthermore confirmation is directly defined by and
therefore incorporating pre-purchase expectations. Second, perceived usefulness is included to
represent post-purchase expectations. This is consistent with ECT’s expectation construct,
which is defined as belief or sum of beliefs. Perceived usefulness has been demonstrated to

consistently influence user intention throughout the process of IS usage.
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IS continuance
intention

Satisfaction

Confirmation

Figure 1. A Post-Acceptance Model of IS Continuance (Bhattacherjee 2001)

2.3. DeLone and McLean Model of IS Success

The D&M IS success model (Delone and McLean 2003) is the most frequently used
framework to structure 1S success in the IS discipline (Urbach et al. 2009). The D&M model
is a process model, which explains IS success starting from technical delivery to concepts
focusing on individual and organizational benefits. It includes no overarching measure of

success. Instead it provides a set of success categories and interdependencies between each.

The six core components are information, system and service quality, intention to use, user
satisfaction and net benefits (see Figure 2). In the following the relevant will be shortly
introduced (Petter et al. 2008). System quality is the “desirable characteristics of an
information system” like ease of use, system flexibility and system reliability. Information
quality 1s the “desirable characteristics of the system outputs” like relevance,
understandability and accuracy. Service quality is the helpdesk quality. Net benefits is the
degree to which IS contributes to the success of the stakeholders like cost savings and

productivity improvements.

Continuation is not included into the D&M model. The reason for this is the conceptual gap
which can be found in the subsequent differentiation between IS success from a customer’s
and vendor’s perspective. While the D&M model of IS success focuses on the customer
perspective on individual and organizational level, IS continuance is of importance from a

vendor’s perspective.
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Figure 2. Updated D&M IS Success Model (Delone and McLean 2003)
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3. RESEARCH MODEL

The research question imposed was as follows: “Which role plays confirmation in the
continuation of an on-demand enterprise system in the post-acceptance phase”? According to
the requirements of an on-demand specific continuation framework, which were sketched in
the motivational chapter, the post-acceptance model of IS continuance (Bhattacherjee 2001)
was selected as fitting best. However, several modifications have to be conducted.

Beneath the “model fit” the selected model offers additional benefits. First, it captures initial
expectations indirectly; therefore a temporarily divided surveying process is obsolete.
Secondly, it introduces cognitive beliefs and therefore integrates TAM and ECT. Third, the
satisfaction construct’ captures the unique decision making process in small and middle
enterprises (SME) (Haddara and Zach 2011). SME can be seen as the primary customer group
of on-demand enterprise applications. In the case of SME usually a small number of
executives decide to continue or discontinue the use of an enterprise application. This leads to
a decision making process which is more dependent on the individual.

As previously stated, a continuance model for SaaS has to capture several on-demand specific

considerations which are not captured by the initial framework:

First, exploratory interviews with senior executives from software vendor SAP and a
literature review on on-demand application success showed that the success factors of on-
demand applications could be categorized according to the D&M success dimensions system,
information and service quality, as well as net benefits. Hence these constructs are introduced
and modified. The net benefits construct is re-named to organizational benefits to highlight
the importance on company level. Additionally, the system, information and service quality
are subsumed in a higher-order construct “technological quality”. In TAM, technological
quality (analogous output quality) can be seen as a cognitive belief-influencing attitude and

perceived usefulness (Venkatesh et al. 2003).

Second, the shift from on-premise to on-demand has often been called a transformation from
product to service. Therefore the term service quality in the D&M model is misleading, as it
might be interpreted as the service delivery process of on-demand applications. Accordingly
the service quality from the D&M model is renamed to helpdesk quality. Discussion revealed

a major confusion about on-demand specific technical benefits. For instance intuitive user

2 Organizational continuance research usually doesn‘t include the satisfaction construct as the decision making
process is more complex than in SME.
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interface was categorized as benefit of on-demand applications. However, from a technical
viewpoint, the user interface can also be implemented identically in an on-premise solution.
To distinguish this clearly, the technological quality is split into service and application
quality. Service quality includes all dimensions of the application delivery process, like
availability. Contrary, application quality captures factors, which are not cloud-specific. This
includes SOA-paradigm based system characteristics like extensibility, which cannot
particularly be seen as technical benefit of the on-demand paradigm. Service and application

quality are subdivided into the D&M success categories according to the previous point.

Third, perceived usefulness is replaced by organizational benefits. Perceived usefulness was
defined as cognitive belief salient to IS use. In TAM, perceived usefulness is defined as the
belief of the individual user how useful a system is (Davis 1989). For instance: enhancing
productivity, improving managing skills and performance. Applied on the organizational
context organizational benefit is defined as the belief to which degree the information system
supports the organizational goals. This is consistent with the definition of the net benefits on

organizational level (Petter et al. 2008).

Fourth, the organizational benefits-satisfaction relationship has been empirically tested to be

insignificant (Sabherwal et al. 2006) and is therefore removed from the model.

Finally, the constructs system investment and technical integration are included as additional
continuation inertia (Furneaux and Wade 2011). Technical integration has been empirically
shown to influence continuation. System investment had only little influence in the late-
adoption phase. However, it might be important in the early adoption phase, as it is more

difficult to argument for discontinuation in an early adoption phase if investments were high.

Confirmation is defined as the user’s perception of the congruence between expectation and
its actual performance (Patterson et al. 1997). We define technological quality as perceived
technological performance, which means the different evaluations on the same stimulus
(Spreng et al. 1996). As confirmation is defined as degree to which (pre-purchase)
expectations are met by actual performance, a higher performance should result in a smaller
gap between expectations and performance, followed by a higher confirmation. This leads to

the first proposition:

P1. Executives’ perceived technological quality is positively associated with their extent

of confirmation.

Empirical evidence has shown that cognitive beliefs like confirmation and perceived
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usefulness (Bhattacherjee 2001) can be related similarly to ease of use and perceived
usefulness (Davis et al. 1989). Theoretical support can be found in cognitive dissonance
theory (Festinger 1957) where cognitive dissonance arises, when pre-acceptance usefulness
perceptions are disconfirmed. Users might then try to minimize this dissonance by modifying
their usefulness perceptions towards reality. Hence, a high confirmation will elevate users’

perceptions of organizational benefits and vice versa:

P2. Executives’ extent of confirmation is positively associated with their beliefs about the

organizational benefits.

There is moderate empirical evidence that the dimensions of technological quality are
positively related to the organizational benefits construct (Petter et al. 2008). Explanation for
this relationship can be found in the D&M success model (Delone and McLean 2003), which
describes IS success as process where the technological quality represents the foundation on

which organizational value can be realized. This leads to following proposition:

P3. Executives’ perceived technological quality is positively associated with their beliefs

about the organizational benefits.

Satisfaction is defined as an affective state that is emotional reaction to a product or service
experience (Oliver 1980; Spreng et al. 1996). Per ECT, confirmation is an antecedent of
satisfaction. From a pre-purchase perspective high confirmation is associated with the
realization of benefits, which were expected. Contrary, the lack of confirmation is associated
with failure of the consumed service or product. The confirmation-satisfaction has been

empirically validated in IS and other industries. Hence:
P4. Executives’ extent of confirmation is positively associated with their satisfaction.

Continuance intention is defined as the intention to continue using the enterprise application
(Bhattacherjee 2001; Mathieson 1991). Per TAM (Davis 1989) beliefs are direct and indirect
predictors of intentions as enhanced organizational performance is coupled to several extrinsic
and intrinsic rewards for the responsible IS executive like promotions, monetary gains and
reputations (Vroom 1995). Therefore, IS being an instrument to support these goals high
organizational benefits are likely to strengthen continuation intention. The organizational
benefits-continuation context has been empirically validated in IS showing a significant

correlation (Sabherwal et al. 2006). Hence:

P5. Executives’ beliefs about the organizational benefits are positively associated with
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their continuation intentions.

Satisfaction is an emotional state, which is related to a perceived product or service quality.
Therefore a better technological quality is likely to raise satisfaction. There is strong empirical

support for following proposition (Petter et al. 2008):

P6. Executives’ perceived technological quality is positively associated with their

satisfaction.

Per ECT, users’ primary predictor of continuation intention is satisfaction. Satisfaction is an
affect, which is captured as positive or negative feeling. According to the theory of reasoned
action, a positive affect leads to continuation intention while dissatisfaction is followed by
discontinuation (Ajzen 1991). This leads to the seventh proposition:

P7. Executives’ satisfaction is positively associated with their continuation intentions.

System investment is defined as “the financial and other resources committed to the
acquisition, implementation and use of an information system” (Furneaux and Wade 2011).
System investment is especially important, as the discontinuance of an existing system in an
adoption phase would signal a “loss” of sunk costs. This effect is based on the effect of sunk
costs, where executives continue making resource commitments even though discontinuance
would make sense from a rational viewpoint (Arkes and Blumer 1985). While system
investment might have negative impact on discontinuance intention, the theory of sunk costs

is also applicable vice versa:

P8. Organizations’ system investment is positively associated with their continuation

intentions.

System embeddedness is defined as technical integration or “the extent to which an
information system relies on sophisticated linkages among component elements to deliver
needed capabilities”. Substantial integration of information systems into the organization
increases the probability of difficulties when switching an information system. This
relationship has been empirically validated to have negative influence on discontinuance of
information systems (Furneaux and Wade 2011). Hence:

P9. Higher levels of technical integration are positively associated with executives’

continuance intentions.

Figure 3 summarizes the constructs and hypotheses.
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Figure 3. A Continuance Model for On-Demand Enterprise Systems
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4. CONCLUSION

The paper summarized the authors’ state of work. This was done in three steps. First, the
research question and its relevance to the IS discipline were explained. Therefore, literature in
the field of SaaS adoption, continuance, expectations and success was illustrated. Based on
the relevant literature, research gaps were highlighted. Second, relevant theories to study the
concept of confirmation were introduced. Third, the research model with its hypotheses and
constructs was sketched. This was done by linking SaaS-specific considerations with general

theory to balance external and internal validity.

Next steps in the research project will include operationalization of the relevant constructs
and creation of the survey. During the surveying process, customers of SAP By Design will
be contacted. According to the gained sample size, the data analysis method eventually has to

be modified and small sample strategies have to be applied, including simulation methods.

The study has several flaws which are mainly of theoretical nature. The theoretical problems
arise when introducing the belief-attitude-intention chain into the organizational decision
processes. In big companies, the decision process is highly structured with many cost
calculations and strategic considerations. Especially the attitude then recesses as it is
formalized in TAM2 and TAM3 (e.g. Venkatesh et al. 2003). The more a cognitive decision
process is made consciously, like information-based decisions, the less it is based on attitude.
However, as the decision process is made in a SME, it is likely, that attitude might be a
significant influence factor of continuation intention. Theory has used both perspectives on
decision making, however, data will show if it holds true in the special case of SaaS in the
context of SME. In this point it still has to be discussed, if an exploratory-empirical approach
would be more adequate. Another theory-driven problem is the conceptualization and
operationalization of the perceived usefulness construct which is lifted into an organizational
concept in the proposed model. Literature doesn’t provide any hints on the perceived
usefulness construct on organizational level. This is an essential problem, as it can lead to
wrong implications if continuation is investigated in an organizational context but

operationalized from an individual perspective.
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ABSTRACT

This paper presents a formative measurement index to assess cloud enterprise systems
success. The scale development procedure is based on Moore and Benbasat (1991), including
newer scale development elements which focus on the creation and assessment of formative
constructs. The data is analyzed using SmartPLS with a sample of 103 IT decision makers.
The results show that the perception of net benefits is shaped not only by enterprise-system-
specific factors like productivity improvements and higher quality of business processes, but
also by factors which are specifically attributed to cloud systems, such as higher strategic
flexibility. Reliability, user requirements and customization contribute most to the overall
perception of system quality. Information quality shows no cloud-specific facets and is robust

in the context of cloud enterprise systems.

Keywords: Cloud computing, software as a service, SaaS, enterprise systems, IS success.
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1. INTRODUCTION

Software as a Service (SaaS) is a topic of major relevance in the IT-industry. With an
estimated market volume of 22.1 billion USD in 2015 and an expected compound annual
growth rate of 17.2% for 2012-2015 for on-demand applications (Gartner 2012), SaaS is
likely to become a major opportunity. However, at the same time, it also poses a challenge,
for established software providers like SAP, Microsoft or Oracle, as well as new entrants like
Salesforce.com (CRM) or Xero (Accounting) who have often found it difficult to successfully
provide specialized SaaS-solutions for businesses. While a lot has been written about
opportunities and risks of cloud computing in the acquisition and implementation phase (e.g.
Benlian and Hess 2011), there is still a lack of understanding about what makes a cloud
enterprise system (ES) successful in the post-implementation phase. Measuring IS success has
been a relevant topic throughout the last 30 years. A number of key theoretical and practical
contributions have been made by past researchers in helping build our understanding of the
multidimensionality of IS success. Additionally, there has been a wealth of research on ES
(see Esteves and Bohoquez 2007), more specifically the success of ES (e.g. Gable et al. 2008;
Sedera and Gable 2010), and SaaS benefits and success factors (Walther et al. 2012). Table 1
shows literature adjacent to SaaS benefits and success’.

Previous work has empirically investigated success from a technical and service viewpoint in
the post-adoption phase (e.g. Benlian et al. 2011) or opportunities in the pre-adoption phase
(e.g. Benlian and Hess 2011) (see Table 1). However, no empirical work was found
measuring the success of cloud ES or SaaS comprehensively including the technological
quality of the information system and its net benefits. Therefore, the primary contribution of
this work is to develop an instrument to measure the different facets of success in the context
of cloud ES. In addition to this context-specific contribution, our work also reduces the gap
concerning organizational IS success research (see Petter et al. 2008), by specifically
operationalizing the constructs on an organizational level®. To establish comparability to other
success studies and to raise external validity, the (revised) IS success model (Delone and
McLean 2003) was adopted as the theoretical framing, as it is the most widely used success
framework in IS (Urbach et al. 2009) and has been shown to adequately represent the success

of IS in several domains. Formative measurement was chosen, as it provides specific and

2 Articles transitioned from conference into journal were only cited once.
% Le. the item “productivity of individuals” can either be measured as: “raises the productivity of end-users”

(organizational perspective, see Table 5) or “raises my productivity” (individual perspective, i.e. Gable et al.
(2008)).
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actionable attributes of a phenomenon (Mathieson et al. 2001), which is especially important
from a practical viewpoint, where the weight of single drivers can be used to draw practical
implications. In contrary, reflective measurement allows no such conclusions (e.g. “has high
system quality” (reflective) vs. “is reliable and stable” (formative)). Another possibility to
model such “actionable attributes” would have been modeling the constructs multi-
dimensionally as proposed by Wixom and Todd (2005), where the single success dimensions
are reflectively measured as first-order constructs. However, this would employ three times
more items (3 items per reflective first-order construct). Taking the IT decision makers’ time
constraints into account, we decided to use formative measurement. Finally, in accordance
with prior studies (e.g. Benlian et al. 2011; Segars and Grover 1998), we assessed the
statistical characteristics of our instrument to measure organizational success of cloud ES by

surveying IT decision makers.

The paper is structured as follows. First, the IS success model is briefly discussed. Second, we
describe the instrument development process (Moore and Benbasat 1991) with formative-
measurement specific elements (e.g. Petter et al. 2007) and apply it in the context of cloud ES
success. The quantitative assessment and interpretation of the measurement tool is based on
Hair et al. (2013) and Cenfetelli and Bassellier (2009). Based on the results of the quantitative
assessment, the model is then re-specified as second-order construct to deal with non-
significance of items and sign changes. The paper concludes with a discussion of the results,
highlighting the difficulties we faced within the scale development procedure. The results
suggest that the measurement of cloud ES success has a strong convergence towards general
ES success as proposed by Gable et al. (2008), including elements specifically enabled by the
cloud, like higher strategic flexibility.
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Table 1. SaaS Benefits and Success Literature

Authors/Paper Level of Analysis  Adoption Phase Category Theoretical Perspective
IND ORGA PRE POST TECH NB ISS TCT | RBV | OTH THEO EMP
Xin and Levina 2008 X X X X X X X
Benlian et al. 2009 X X X X X X X X
Susarla et al. 2009 X X X X X X X
Limamand Boutaba 2010 X X X X X X
Benlian et al. 2011 X X X X X
Benlian and Hess 2011* X X X X X X
Janssen and Joha 2011 X X X X X X
Wang 2011 X X X X X
Wou et al. 2011 X X X X X X
SUM 1 9 7 2 9 6 0 2 2 9 4 5
This Article X X X X X X

Legend: IND=Individual Level; ORGA=Organizational Level, PRE=Pre-Adoption; POST= Post-Adoption; TECH=Technological Quality of Information System;
NB=Net Benefits; 1SS=IS Success Model; TCT=Transaction Cost Theory; RBV=Resource Based View; OTH=0thers; THEO=Theoretical/Conceptual; EM P=Empirical
*Study investigates adopters' and non-adopters' intention to increase the level of sourcing, therefore it is categorized as adoption.
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2. INFORMATION SYSTEMS SUCCESS

There exists a vast body of literature concerning IS success (see Petter et al. 2008; Urbach et
al. 2009), where the IS success model has been the predominant framework for understanding
the success of IS in the last 20 years (Urbach et al. 2009). In our study, we apply the IS
success model for three reasons. First, the success categories have shown to have exhaustively
captured the success of IS in different domains and contexts, like general ES (Gable et al.,
2008), e-Commerce success (Wang 2008), or employee portals (Urbach et al. 2010). Second,
the IS success model is very comprehensive and easy to communicate to practitioners. Third,
we reviewed the literature on SaaS success and benefits bottom up (with no theoretical
concept in mind) extracting all single dimensions (see 3.1) and found that the IS success
model captures all factors exhaustively. The revised IS success model consists of six success
categories” where the constructs are inter-related: system quality (e.g. ease of use), which is
the desirable characteristics of a system, information quality (e.g. completeness of the
information), which is the desirable characteristics of system output, and net benefits (e.g.
cost savings), which is the extent to which the IS contributes to the success of the
stakeholders (DeLone and McLean 1992; Delone and McLean 2003; Petter et al. 2008). For a
detailed discussion of the IS success model and its application, refer to Delone and McLean
(2003).

* Service quality (refers to helpdesk quality), use and user satisfaction were found to have no cloud ES specific
dimensions and can therefore be measured using existing instruments (e.g. Gable et al. 2008).
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3. INSTRUMENT DEVELOPMENT PROCESS

The instrument development procedure was conducted in a three stage approach according to
Moore and Benbasat (1991) (see figure 1). To account for the unique characteristics of
formative constructs, newer scale development elements were integrated (Diamantopoulos
and Winklhofer 2001; MacKenzie et al. 2011; Petter et al. 2007), which explicitly focus on
formative scale development. This included a clear conceptualization and content

specification step, as well as formative-construct-specific scale purification and refinement.

I: Item Creation I1: Scale Development I11: Instrument Testing

s __ R
Conceptualization

Content Specification )
. ==
s
Item Generation Field Test
. J

L y,
(" Evaluation of Formative )

Measurement Model and
L Re-Specification )

[ Access Content Validity } [ Pretest and Refinement }

Before Data Collection

Figure 1. Scale Development Procedure

3.1 Conceptualization and Content Specification

Diamantopoulos and Winklhofer (2001) explicitly highlight the need for a proper
conceptualization concerning formative constructs, as “under formative measurement the
latent variable is determined by its indicators rather than vice versa, content specification is
inextricably linked with indicator specification”. MacKenzie (2003) further highlights the
problems if constructs are not properly conceptualized: 1) confusion about similarities and
differences of already existing constructs, 2) contamination in the sense that definitions
overlap with other existing construct definitions, 3) invalid conclusions about relationships
with other constructs. These problems are addressed by a conceptualization procedure
proposed by MacKenzie et al. (2011), which is applied in a reduced form. The conceptual
theme of the construct is defined by the dimensions which the construct covers. The
dimensional analysis is split into three areas of concern: general IS success (mainly derived
from Wixom and Todd (2005)), ES success (mainly derived from Gable et al. (2008)) and
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Saas success (newly developed). We did not explicitly study infrastructure as a service (laaS)
and platform as a service (PaaS) specific success factors as both, laaS and PaaS, are
hierarchically integrated into SaaS (Xu et al. 2010). Thus, SaaS usually incorporates
components of PaaS and laaS which are addressed here. However, it has to be noted that there
might be differences in the importance of specific success factors for laaS, PaaS and SaaS.
For instance, user requirements might be more important for SaaS than for laaS.

After a thorough literature review® on SaaS benefits and success and the inclusion of existing
success dimensions from general IS and ES literature, the first set included a total of 39 net
benefits, 8 information quality and 21 system quality dimensions. The initial set of
dimensions was reduced in a two-step approach by the first author. First, the dimensions were
categorized according to IS success categories mostly based on existing literature (Gable et al.
2008; Urbach et al. 2010; Wixom and Todd 2005), and if newly created, according to the
construct definitions (Delone and McLean 2003). Second, items were then culled or dropped
if they seemed to be ambiguous, too narrow or not significant in the context of investigation.
I.e. some of the benefits were interrelated with other success dimensions (e.g. the ubiquity of
the system is related to mobility of the employees and to system accessibility) and it was
individually decided whether all interrelated dimensions were included, or whether the
interrelated dimensions exhaustively cover the content of similar dimensions to be culled or
collapsed. Additionally, some SaaS-related benefits were relevant in the pre-adoption phase,
however, felt to be non-appropriate in the post-acceptance phase (e.g. ease of implementation)
and were therefore not included. Finally, some factors showed to be too narrow (e.g. system
accuracy (Gable et al. 2008)) to be relevant from an organizational perspective, even though

they could be relevant for other stakeholders.

® The literature review (1/2000-5/2012) was conducted applying the search string “software as a service* OR
“SaaS*. The source selection was based on the Saunder’s AIS ranking (2012), including conferences like ECIS
and ICIS.
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Table 2. Success Dimensions (Final)

Category Dimension Source (s) (empirical & theoretical/conceptual)
Reliability SQ1 General |e.g. Wixom and Todd 2005; Bailey and Pearson 1983
Flexibility SQ2 General |e.g. Wixom and Todd 2005; Bailey and Pearson 1983
Integration SQ3 General |e.g. Wixom and Todd 2005; Bailey and Pearson 1983

> Accessibility SQ4 General |e.g. Wixom and Todd 2005; Bailey and Pearson 1983
§ Ease of Use SQ5 General |e.g. Davis 1989; Wixom and Todd 2005
o Response Time SQ6 General |e.g. Wixom and Todd 2005; Bailey and Pearson 1983
g Functionalities SQ7 ES e.g. Urbach et al. 2010; Gable et al. 2008
‘i Security SQ8 SaaS e.g. Benlian et al. 2011; Delone and Mclean 2004
2 Ease of Learning SQ9 ES Gable et al. 2008
User Requirements SQ10 ES Gable et al. 2008
Ease of Update SQ11 SaaS e.g. Campbell-Kelly 2009
Customization SQ12 | SaaS/ES [e.g. Benlian et al. 2009; Gable et al. 2008
- Completeness 1Q1 General |e.g. Wixom and Todd 2005; Bailey and Pearson 1983
2 > Accuracy 1Q2 General |e.g. Wixom and Todd 2005; Bailey and Pearson 1983
g = Format 1Q3 General |e.g. Wixom and Todd 2005; Bailey and Pearson 1983
E, 8, Currency 1Q4 General  |e.g. Wixom and Todd 2005; Bailey and Pearson 1983
= Relevance 1Q5 | General/ES |e.g. Delone and McLean 2004; Gable et al. 2008
Understandability 1Q6 | General/ES |e.g. Delone and McLean 2004; Gable et al. 2008
Productivity (individual) NB1 General |e.g. Davis 1989; Gable et al. 2008
Productivity (organizational) NB2 General |e.g. DeLone and McLean 2004, Gable et al. 2008
Decision Making NB3 ES Gable et al. 2008
Cost Savings NB4 All e.g. DeLone and McLean 2004, Gable et al. 2008
ﬁ Better Planning NB5 SaaS e.g. Benlian et al. 2011
% Strategic Flexibility NB6 SaaS e.g. Bibi et al. 2012; Benlian and Hess 2011
f Mobility NB7 SaaS e.g. Bibi et al. 2012; Campbell-Kelly 2009
> Innovation Ability NB8 SaaS e.g. Benlian et al. 2009; Bibi et al. 2012
Qual. Business Processes NB9 ES e.g. Urbach et al. 2010; Gable et al. 2008
IT-Risk Transfer NB10 SaaS Sarkar and Young 2011; Janssen and Joha 2011
Staff Requirements NB11| ES/SaaS [e.g. Gable et al. 2008; Janssen and Joha 2011
Improved Outcomes/Outp. NB12 ES Gable et al. 2008
3.2 Item Generation

After conceptualizing the constructs, an item pool was generated, which captured all aspects
of the domain of the construct, while “minimizing the extent to which the items tap concepts
outside of the domain of the focal construct” (MacKenzie et al. 2011). Diamantopoulos and
Winklhofer (2001) note that for a formative specification, “the indicators must cover the
entire scope of the latent variable, as defined in content specification”. MacKenzie et al.
(2005) add that “dropping a measure from a formative-indicator model may omit a unique
part of the conceptual domain and change the meaning of the variable, because the construct
is a composite of all the indicators”. Hence, all dimensions of the formative constructs will
influence the meaning of the variable. In contrary, keeping “irrelevant items” will not bias the
results as we analyze data using PLS (Mathieson et al. 2001). In the interest of completeness,

all identified dimensions were transformed into items. However, it has to be noted that in the
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previous step (conceptualization and content specification) dimensions were already culled or
collapsed. Items to measure the dimensions were taken from previously tested scales when
possible and modified to fit into the context of research. Most items were newly created (see

Table 5). This led to 14 net benefits, 12 system quality and 6 information quality indicators.

3.3. Assessing Content Validity

Content validity is the “degree to which items in an instrument reflect the content universe to
which the instrument will be generalized” (Straub et al. 2004). Examining content validity is a
mandatory step for developing formative scales, as the constructs are directly defined by the
dimensions. According to Petter et al. (2007) Q-Sorting can be one of the best methods to
assure content validity for formative indicators. Consequently, we followed the same in this
study. In the first sorting round the list of formative indicators and construct definitions,
which were created in stage I, were given to one doctoral student, one regular student, one
associate professor and one professor. The participants were told to read the construct
definitions carefully, and then to map the items to the given categories. The results showed
very heterogeneous results in the system quality and past experience category, which could be
seen at the low overall (average) hit ratio of 0.67 and a Cohen’s Kappa (Cohen 1968) of 0.63.
While there is no threshold level for appropriate levels of raw agreement and placement
ratios, the metric helps to identify problematic areas. As the first round showed several flaws
of the newly developed items, several items had to be re-written to achieve a better
understandability. Strong analytical functions was culled after the first round as it was noted
that it overlaps too strongly with information quality (cause) and better decision making
(result). The results are shown in Table 3. In the second round four new judges were
identified: one doctoral student, two associate professors and one professional. The procedure
was executed analogously to the first time including the transformed items. In the second
round, the overall hit ratio rose to 0.85. Cohen’s Kappa was clearly above the recommended
threshold level of 0.65 (e.g. Todd and Benbasat). After the second round, two more items had

to be changed (e.g. poor wording of risk transfer).
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Table 3. Results of Q-Sorting
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3.4. Pre-Test, Refinement, and Field Test

The pre-test was an initial test of the overall instrument. The questionnaire was distributed to
a heterogeneous sample of participants; including professors, associate professors, doctoral
students, and employees of cloud ES providers, including sales and consulting which have
direct customer access, and customers. The questionnaire was distributed as online-survey, of
which 19 surveys were completed. Beneath each page a textbox was given, where the
participants could comment on the questionnaire. Further, the participants were told to take
the view of a customer when filling out the questionnaire. The goal of this test was to have a
first feedback on wording, length, and instructions (Moore and Benbasat 1991). No
guantitative pre-assessment was done to retain all dimensions within the field test.
Questionnaire length was felt to be appropriate. A few changes were made on wording of the
items and on the introductory text: for instance the introductory text was shortened and
written more neutrally to limit priming effects, as well as “my cloud enterprise system” was
re-worded to “our cloud enterprise system” to clarify the organizational character of the study.
The second survey® was a “full scale” field test with the proposed target population of the
study. The indicators were measured using Likert scales from “strongly disagree” (1) to
“strongly agree (7) with the option to refuse to answer on single questions. The test was

available as online questionnaire and as offline version. It was then distributed via several

® “Low investment risk” was included within the full scale field test questionnaire, but excluded in the quantita-
tive assessment, as it clearly belongs to the pre-adoption phase, leading to a total of 12 NB indicators.



CLOUD ENTERPRISE SYSTEMS SUCCESS 45

media channels and by writing messages and E-Mails to top management, IT executives, line
of business managers (LoB) (Martrain 2011), senior IT personnel and others (e.g. IT Strategy)
with a total of 119 responses, of which 16 had to be dropped due to missing values (n=103).
To cope with the problem that individuals report about company properties we applied the
“key informant approach” (Segars and Grover 1998) by explicitly stating that the survey is
focused on IT decision makers and by including a question into the survey whether the
respondent is involved into the IT decision making process (i.e. which system is used). The
sample characteristics are shown in Table 4. Due to the distribution via internet, no reliable
estimations can be made how high the response rate was. To address the issue of response rate
bias, we used a stratified sample of IT decision makers therefore limiting the possibility of

non-response bias.

Table 4. Sample Characteristics
Position in Company % | # Employees % System Age %
Top Managememt 44 | 1-99 28 1-6 months 22
IT Executive 33 | 100-249 16 7-12 months 25
Line of Business Manager 15 | 250-499 28 | 13-18 months | 33
Senior IS Personnel 5 | 500-999 14 18+ months 20
Others 3 | 1000+ 14

3.5. Quantitative Assessment of Measurement Instrument

The evaluation of the formative measurement model was done in a three step procedure as
proposed by Hair et al. (2013): 1) assess convergent validity of formative measurement
model, 2) assess formative measurement model for collinearity issues, and 3) assess the
significance and relevance of the formative indicators. Data was analysed using SmartPLS
(Ringle et al. 2005) which is well suited for assessing formative indicators (Gefen et al. 2011,
Hair et al. 2011) with parameter settings using 103 cases and 5000 samples (Hair et al. 2011).
Missing values were replaced using the “mean replacement” algorithm provided by

SmartPLS.

First, convergent validity of the formative construct was assessed, which is described as “the
extent to which a measure correlates positively with other measures of the same construct”
(Hair et al. 2013). Convergent validity can be assessed by evaluating whether the formative
construct is highly correlated to a reflective measure of the same construct. This method is

known as redundancy analysis (Chin 1998). Information quality and net benefits showed an
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adequate convergent validity with path strengths of 0.873 and 0.837 between the formative
and reflective construct. System quality was slightly below the threshold level 0.8 (Chin
1998) with a value of 0.792. The reflective set of all constructs showed adequate convergent
validity with loadings over 0.89 (Nunnally and Bernstein 1994). Second, multicollinearity of
the formative indicators was assessed. This was done by using the SPSS software package
within the linear regression module calculating the variance inflation factor (VIF). All VIFs
were below the recommended threshold value of 5 (Hair et al. 2011) (see Table 5). Finally,
the indicators were assessed for significance and relevance (see Table 5). Information quality
showed 5 of 6 indicators to be significant at the p=0.1 level. Additionally, no sign changes of
the weights were observed. Information quality showed desirable statistical properties and
was therefore not re-specified. The higher the number of indicators within a formative
construct, the more likely it is that indicators will be non-significant (Cenfetelli and Bassellier
2009). l.e. Mathieson et al. (2001) employ 7 formative indicators to measure perceived
resources of which 4 are non-significant. As net benefits and system quality have 12
indicators each, it is not surprising that a large amount of indicators within these constructs
were insignificant. Cenfetelli and Bassellier (2009) however note that this should not lead to
the misinterpretation that the indicator is irrelevant. Rather it can only be interpreted that the
indicator has a smaller influence than other indicators (weight). Another problem is the “co-
occurrence of negative and positive indicator weights” (Cenfetelli and Bassellier 2009). This
can happen when single indicators are more strongly correlated to other indicators than to the
construct they measure. We addressed the problem of insignificant items and sign changes of
system quality and net benefits in two steps. First we applied the procedure proposed by Hair
et al. (2013) to drop insignificant indicators which do not contribute either relatively
(significant weights) nor absolutely (outer loads) (Cenfetelli and Bassellier 2009). If the outer
loading was greater than 0.5, the indicator was retained. If an outer loading was below 0.5,
but was significant, it was individually evaluated whether an indicator would be dropped or
not. In the case of insignificant outer loadings <0.5 the indicators were dropped. Second, we
created second-order constructs of theoretical meaningful sub-categories (Cenfetelli and
Bassellier 2009; Hair et al. 2011; Jarvis et al. 2003). After careful evaluation based on
theoretical considerations NB5 (loading<0.5; significant) was dropped, as we felt that a good
plan-ability of IT costs will only influence a very low number of people within the company
(CFO, CIO) with limited overall impact on the organization, and will therefore remain

insignificant across studies. Additionally, NB10 was dropped (loading<0.5; significant) as the
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transfer of risk to the provider cannot be seen as a clear success measure itself, it can rather be
seen as a reason why organizations use a system (i.e. the transference of operational and
financial risk due to IT failures to a service provider). Hence, we argue that using this
indicator to evaluate success can be misleading and therefore this measure was dropped. No
system quality measures were dropped. 1Q3 was not dropped, as the absolute contribution
(loading) was greater than 0.5.

Table 5. Test for Multicollinearity, Significance, and Contribution

Step 2 and 3: Assessing Multicollinearity, Significance and Contribution

Net Benefits (formative) VIF t-value weights  loadings
Our cloud enterprise system...
NB1 ... increases the productivity of end-users. 3.860 1.275 -0.181 0.498
NB2* ... increases the overall productivity of the company. 3.284 1.949 0.253 0.618
NB3 ... enables individual users to make better decisions. 2.442 0.133 -0.013 0.447
NB4* ... helps to save IT-related costs. 2.049 1.811 0.242 0.663
NB5 ... makes it easier to plan the IT costs of the company. 2.179 0.412 -0.041 0.359
NB6* ... enhances our strategic flexibility. 3.622 2.107 0.278 0.854
NB7 ... enhances the ability of the company to innovate. 3.466 1.591 0.219 0.802
NB8 ... enhances the mobility of the company's employees. 2.314 0.744 -0.101 0.466
NB9* ... improves the quality of the company's business processes. 2.059 2.295 0.267 0.612
NB10 ... shifts the risks of IT failures from my company to the provider. 1.736 0.768 0.075 0.343
NB11 ... lower the IT staff requirements within the company to keep the system running. 1.769 0.854 0.113 0.381
NB12* ... improves outcomes/outputs of my company. 1.841 1.982 0.254 0.774
Net Benefits (reflective) (Adapted from Wixom and Watson (2001)) loadings
NB13 ... has changed my company significantly. 23.908 0.898
NB14 ... has brought significant benefits to the company. 49.023 0.921
System Quiality (formative) VIF t-value weights  loadings
Our cloud enterprise system...
SQI#* ... operates reliabliy and stable. 1.501 2.991 0.339 0.569
SQ2# ... can be flexibly adjusted to new demands or conditions. 3.051 1.645 -0.283 0.562
SQ3# ... effectively integrates data from different areas of the company. 2.426 0.386 0.052 0.584
SQ4# ... makes information easy to access (system accessibility). 1.976 0.061 -0.009 0.595
SQ5 ... is easy to use. 2.325 0.923 0.116 0.646
SQ6# ... provides information in a timely fashion (response time). 1.827 0.411 -0.041 0.515
SQ7* ... provides key features and functionalities that meet the business requirements. 2.244 2.952 0.461 0.799
SQ8 ... Is secure. 1.274 0.111 -0.015 0.457
SQ9 ... is easy to learn. 2.496 0.537 -0.071 0.448
SQ10 ... meets different user requirements within the company. 2.143 1.539 0.185 0.607
SQ11 ... is easy to upgrade from an older to a newer version. 1.569 1.274 0.148 0.622
SQ12* ... is easy to customize (after implementation, e.g. user interface). 2.052 2.849 0.472 0.748
System Quiality (reflective) (Adapted from Wixom and Todd (2005)) loadings
SQ13 In terms of system quality, | would rate our cloud enterprise system highly. 134.603 0.969
SQ14 Overall, our cloud enterprise system is of high quality. 109.413 0.967
Information Quality (formative) VIF t-value weights  loadings
Our cloud enterprise system...
IQ1#* ... provides a complete set of information. 2.765 3.168 0.329 0.873
1Q2#* ... produces correct information. 2.207 1.782 0.16 0.758
1Q3# ... provides information which is well formatted. 2.804 0.394 0.038 0.735
1Q4#* ... provides me with the most recent information. 2.745 2.671 0.266 0.858
1Q5* ... produces relevant information with limited unnecessary elements. 3.236 2.019 0.235 0.838
1Q6* ... produces information which is easy to understand. 3.891 1.656 0.168 0.822
Information Quality (reflective) (Adapted from Wixom and Todd (2005)) loadings
1Q7 Overall, I would give the information from our cloud enterprise system high marks. 66.711 0.953
108 In general, our cloud enterprise system provides me with high-quality information. 53.37 0.947

# Wixom and Todd (2005); * significant at least at the p=0.1 level
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3.6. Re-Specification and Final Measurement Instrument

The second step of managing the insignificant indicators and sign changes was to model net
benefits and system quality as second-order constructs (Type Ill, see Ringle et al. 2012,
Appendix B). Net benefits was re-modelled according to the original IS success model

(DeLone and McLean 1992) where net benefits includes individual and organizational impact.
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Figure 2. Re-Specified Net Benefits

System quality was split into five categories. Architecture agility captures the ease of inter-
operability and flexibility of the system. Architecture agility is one of the main goals of SOAs
(Ren and Lyytinen 2008) and is therefore well suited to represent cloud system requirements.
System performance captures the raw processing capacity and stability. Especially IT failures
due to internet connectivity problems or general performance failures (Benlian and Hess
2011) are a main concern connected to cloud computing. Business requirements represent the
requirements which are posed to a system to support the company in its business processes.
Business requirements have been studied in different ES- and SaaS-specific contexts (Benlian
et al. 2011; Urbach et al. 2010). Ease of utilization represents the effort which has to be
invested to learn, use and maintain the system. Due to the web-based interfaces, customer-
centric user scenarios and the automatic updates by the service providers, ease of utilization
has been discussed as one of the main system benefits of SaaS. Finally, security, which

represents the degree to which the system is protected against attacks (e.g. antivirus software)
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has been shown to range among the main concerns in the context of SaaS (Benlian and Hess
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Figure 3. Re-Specified System Quality

After the models were re-specified, SmartPLS was applied using the same parameter settings

as in the previous chapter. In the final net benefits model two indicator’s weights were still

insignificant (see Figure 2) with outer loadings above 0.5. Therefore, they were retained. No

sign changes occurred. System quality showed desirable statistical properties with all

indicators being significant at the p=0.1 level (see Figure 3), except for ease of learning,

which was retained.
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4.  FINDINGS, LIMITATIONS, AND FUTURE RESEARCH

We believe that our study makes some important research contributions, especially by
presenting a well-validated model that helps measure the success of cloud computing, a
technology that is growing exponentially. The results can be used both, for performance
measurement of cloud ES, as well as for cloud ES sales teams which can emphasize the
strengths of their solution based on the most influential dimensions. Strategic flexibility
(SaaS) had the highest direct impact on what IT decision makers see as net benefits for the
company (see Table 5). Additionally, in the original model cost savings (General/ES/SaaS),
business processes (ES), improvement of outputs/outcomes (ES) and organizational
productivity (ES) showed to have significant influence on net benefits. Especially 1T-related
cost savings and strategic flexibility have often been named as primary drivers of cloud and
SaaS adoption. Information quality was robust in the context of cloud ES with completeness
of information having the highest influence. Reliability, customization and user requirements
significantly influenced the overall perception of system quality. After the re-specification of
the models, the results have to be interpreted with caution (Cenfetelli and Bassellier 2009). It
was noted that organizational impact, as modelled in the re-specified model, had a higher
impact on net benefits than individual impact (however, this conclusion has to be drawn with
caution, as the number of indicators strongly differs and the specification of the first-order
constructs is not exhaustive due to the research process). Due to the manner in which the
algorithm of PLS SEM (see Hair et al. 2011) is calculated, conclusions such as organizational
productivity has the highest influence on net benefits (by multiplying the paths) cannot be
made without careful revision, as PLS does not calculate measurement and structural model at
the same time. Indicators of the distinct first-order constructs are not taken into account when
estimating single constructs. However, these indicators potentially influence the variance the
target construct shares with its formative indicators. As in other studies, our study too suffers
from some limitations, which need to be highlighted. First, in formative measurement the
construct is defined by the dimensions (Petter et al. 2007). Therefore the possibility of
excluding “unidentified” dimensions could pose several limitations to the validity of the
conclusions drawn. As such, the scope of net benefits could be investigated further. However,
the redundancy test showed that the formative indicators were able to predict more than .80 of
the variance in the reflectively measured net benefits, showing a good content coverage.
Second, even though recommended, creating second-order constructs of formative indicators

out of remaining indicator pool can be problematic, as the new first-order constructs should
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cover a conceptual domain by themselves. However, the indicators used to measure the
construct might not show a sufficient coverage of the first-order construct. Therefore the
results have to be interpreted with caution (e.g. business requirements have the highest impact
on system quality). Third, after re-specifying system quality and net benefits, the explained
variance of the reflective constructs fell below 0.80. This can have several reasons. First, it is
reasonable to assume that dropping formative indicators of the exogenous construct will also
reduce the predicted variance in the endogenous variable. Second, per PLS SEM modeling
constructs as second-order constructs will lead to redundancy in the first-order constructs,
reducing the explained variance in the second-order constructs, leading to a reduced effect
size between the formatively measured construct and the reflective measured construct.
Future research will have to test the measurement model in different nomological set-ups and
contexts to see whether single indicators stay significant and to include additional formative
measures. Finally, our work doesn’t make a distinction between the different types of cloud
ready IT (Loebbecke et al. 2012). The role of cloud readiness in the context of cloud ES

success should therefore be included into future studies.
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ABSTRACT

Despite the fact that customer retention is crucial for providers of cloud enterprise systems,
only little attention has been directed towards investigating the antecedents of subscription
renewal in an organizational context. This is even more surprising, as cloud services are
usually offered as subscription-based pricing models with the (theoretical) possibility of
immediate service cancellation, strongly opposing classical long-term IT outsourcing
contracts or license-based payment plans of on-premise enterprise systems. To close this
research gap an empirical study was undertaken. Firstly, a conceptual model was drawn from
theories of social psychology, organizational system continuance and IS success. The model
was subsequently tested using survey responses of senior management within companies
which adopted cloud enterprise systems. Gathered data was then analysed using PLS. The
results indicate that subscription renewal intention is influenced by both — social-related and
technology-specific factors — which are able to explain 50.4 % of the variance in the
dependent variable. Beneath the cloud enterprise systems specific contributions, the work

advances knowledge in the area of organizational system continuance, as well as IS success.

Keywords: Cloud computing, software as a service, SaaS, enterprise systems, 1S continuance.
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1.  INTRODUCTION

The emergence of cloud computing has significantly transformed the application of enterprise
systems (ES) within organizations (Raihana 2012). Historically, ES have been implemented
by large enterprises integrating different functional areas with the goal to provide a
competitive advantage to the adopting organizations (Klaus et al. 2000) with only few small
and medium enterprises (SMEs) being able to afford them (Raihana 2012). However, cloud
computing has revolutionized how IT is used in enterprises, leading to the emergence of cloud
enterprise systems (CES) like SAP By Design, Microsoft Netsuite or Salesforce.com. CES are
a special form of software as a service (SaaS), which allow traditional ES to be presented in
the cloud, making it an affordable, easy to implement and flexible software solution (Salleh et
al. 2012). According to Gartner, in 2009, SaaS sales had reached $7.9 billion dollars, with
approximately 65% of the sales attributed to CES. It is projected that by 2015 SaaS sales will
reach the $21 billion mark (Gartner 2012). However, despite the economic relevance of CES
and SaaS, there are innumerable stories about the difficulties that companies (e.g. Salesforce)
have been facing in retaining their customers, and online tech bloggers have repeatedly
emphasized the criticality of customer retention in the context of SaaS. Despite this
acknowledgement within practice, only limited research has been done on the examination of
the key antecedents of subscription renewal (in other words, customer continuance and
retention) after the system has been implemented. This lack of research concerning the central
concept of subscription renewal is even more surprising, as cloud computing has been
labelled as “utility computing” on a commercial basis (Armbrust et al. 2010), where resources
can be consumed “on-demand” with the (theoretical) possibility to immediately cancel the
subscription if the service is erroneous (in contrast to classical IT outsourcing or licence-
based on-premise ES). While this vision of “computing as a commodity” might already have
become reality concerning infrastructure-services, IT decision makers might face severe
problems when discontinuing or switching their CES, i.e., due to the large implementation
costs or a SaaS vendor lock-in, which can apply when introducing a CES. Therefore in this

study we investigate the following research question:
“What factors influence the subscription renewal intention of CES adopters?”

SaaS has seen a steadily growing body of research between 2007-2011 (Walther et al. 2012),
with several theoretical and conceptual contributions concerning success, chances, risks and

the adoption of SaaS. Many of the contributions are built on existing IT ousourcing literature,
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where cloud computing can be seen as a special case of IT ousourcing. Prior to model
development we conducted a thorough literature review based on Webster and Watson
(2002)? (1/2000-5/2012) applying the search string “Software as a Service” OR “SaaS”.
Results showed only a limited amount of research in and adjacent to SaaS continuation and
adoption (see Table 1°). Only one study was found empirically investigating the
organizational continuation of SaaS (marked grey in Table 1) with focus on behavioural
factors and the (technical) service quality. Overall, only two studies focused on continued
SaaS use. In addition, whilst traditional ES have been explored to a large extent (Esteves and
Bohoquez 2007; Esteves and Pastor 2001) cloud-based ES systems in general have received
minimal attention. Existing ES publications have predominately focused on overall system
success for traditional on-premise ES systems (e.g. Gable et al. 2008; Sedera and Gable
2010).

In examining the research question, we focus on the beliefs, perceptions, and attitudes of the
IT decision makers and their role towards subscription renewal intention. It has been widely
acknowledged that IT-related decisions in an organization are typically made by the IT
managers. This is especially true in the context of CES, whose primary customers are SMEs,
and where typically a small group of executives has a decent power to decide whether an
information system within their company is continued or discontinued (Premkumar 2003).
Further evidence supporting this view is provided by Dibbern (2004), which found that
sourcing and adoption decisions are mainly based on individuals and not made by
organizations. In addition, tech blogs have also argued that decisions about whether or not to
continue cloud solutions are made by single decision makers, such as line of business
managers (Martrain 2011). Given the previously described organizational environment, where
decisions about organizational IT artifacts are made by individual decision makers, we argue
that the strongest way to predict the continuation intention of an organizational IT artefact is
to build on cognitive and behavioral processes of individuals, more specifically, the IT
decision makers. Hence, we assume that organizational change results out of the urge of the
IT decision maker to stay consistent in his beliefs, attitudes and intentions (Fishbein and
Ajzen 1975). Building on prior work which has made efforts to explain organizational

adoption and continuance by focusing on the decision makers’ viewpoint (Benlian et al. 2009,

? The selection of the sources was based on the Saunder’s AIS ranking (2012) up to position 25, including the
AIS basket of 8 and major conferences like ICIS and ECIS. Additionally, reference lists of the extracted articles
were screened.

% papers were only mentioned once if they were transitioned from conference to journal article.
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2011), we theorize and test a conceptual model, which takes a socio-technical approach (e.g.
Bostrom and Heinen 1977), examining the effect of both - social-related and technology-
specific factors. Consequently, we have drawn on the IS success model for technology-
specific variables and its interaction with social elements, the expectation-confirmation theory
(ECT) (Oliver 1980) from consumer satisfaction literature to represent social variables, as
well as continuation inertia drawn from the existing literature on organizational system

continuance (Furneaux and Wade 2011), which are social-related and technological variables.

The rest of the manuscript is as follows. First, the theoretical framing is given. Second, the
research model of subscription renewal of CES is presented. Third, the methodology is
described. Fourth, the results are presented and subsequently discussed.

Table 1. SaaS-Related Client-Side Adoption and Continuation Literature

Authors/Paper Level of Analysis  Adoption Phase Nature of Investigated Factors Type
IND ORGA ADOPT CONT CR TECH NB Cl THEO EMP

Xin and Levina 2008 X X X X X
Benlian et al. 2009 X X X X X
Susarla et al. 2009 X X X X X
Heart 2010 X X X X X
Yao et al. 2010 X X X X X X
Benlian and Hess 2011* X X X X X X
Janssen and Joha 2011 X X X X X
Misra and Mondal 2011 X X X X
Wang 2011 X X X X X
Wou et al. 2011 X X X X X X
SUM 0 11 10 11 7 2 5 6
This Article X X X X X X X
Legend: IND=Individual Level; ORGA=Organizational Level; ADOPT=Adoption; CONT= Continuation; CR=Continuance-related; TECH=Technological
Quality; NB=Net Benefits; CI=Continuation Inertia; THEO=T heoretical/Conceptual; EMP=Empirical
*Study investigates adopter's and non-adopter's intention to increase the level of sourcing, therefore it is categorized as adoption.
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2. THEORETICAL FRAMING

In the following paragraphs, we outline different conceptual areas and their conceptual
relevance in the context of CES. As outlined earlier, in examining our research question, we
examine the role of the beliefs, attitudes, etc., of the individual decision makers with respect

to CES continuation intention.
2.1. The Dependent Variable: System Continuation

Literature on system continuance of individuals is mainly based on theories drawn from social
psychology like the theory of reasoned action (TRA) (Fishbein and Ajzen 1975) or the theory
of planned behavior (TPB) (Ajzen 1991) which focus on the prediction of human behavior.
TRA has taken shape in IS in the form of the technology acceptance model (TAM) (Davis
1989). System continuance has often been studied in the context of adoption, but is not
limited to it. For instance continuation has been studied to evaluate the post-implementation
phase (Benlian et al. 2011), to evaluate the success of e-commerce systems (Wang 2008) and
at the end of the lifecycle as discontinuance intention (Furneaux and Wade 2011). From
marketing or business perspective, continuation is an indicator for customer retention.
Complementary research has investigated the continuation of IS on organizational level,
which has been mostly guided by the technology-organization-environment-framework
(TOE) (Tornatzky and Fleischer 1990), and the diffusion of innovation theory (DOI) (Rogers
1983). In contrary to the system continuance of individuals, organizational adoption and
continuation literature has focused on macro-factors like perceived benefits (Lee and Shim
2007), system performance shortcomings or environmental pressure (Chau and Tam 2000;
Furneaux and Wade 2011; Teo et al. 2003), ignoring individual attitudes and cognitive effects
(Premkumar 2003).

2.2. The Information Systems Success Model

Even though research on IS success is a mature research stream, only a small number of
studies have investigated the role of IS success on the continuation® of IS (Petter et al. 2008).
We use the IS success model for four reasons. First, the success categories have been shown
to adequately represent IS success in a variety of contexts such as e-Commerce (Wang 2008)
or employee portals (Urbach et al. 2010). Second, the categories are comprehensive and easy

to communicate. Third, it is the most widely used success measurement model (Urbach et al.

* Several studies (Petter et al. 2008; Rai et al. 2002) have used the term use from the IS success model and con-
tinuation from ECT/TRA synonymously. However, to be consistent, we refer to continuation.
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2009), and therefore its application allows comparability and external validity among studies.
Fourth, prior work has shown that the IS success model exhaustively captures SaaS-specific
(Walther et al. 2012) and ES-specific (Gable et al. 2008) success factors. The revised IS
success model (Delone and McLean 2003) consists of six interlinked success categories:
system quality, information quality, service quality, user satisfaction, use and net benefits. In
our study, in an effort to keep our model parsimonious, and in line with our socio-technical
approach, we focus on the IS success variables which are primarily technology-focused; in
other words, we examine the effect of system quality and information quality. In addition, we
also examine the effect of using the CES in its organizational environment, which is
represented by net benefits.

2.3. The Decision makers’ Cognitive and Affective Responses

Premkumar (2003) has highlighted the lack of studies on factors specific to individual
decision makers, especially in the context of small enterprises. The expectation confirmation
theory (ECT) (Oliver 1980) is one of the predominant concepts in marketing and IS to study
consumer satisfaction and customer loyalty, and is therefore well suited to study the effect of
individuals’ perceptions in the post-acceptance phase. It has been empirically validated in
several product and service continuance contexts (e.g. Patterson et al. 1997). The process by
which consumers build repurchase intentions is as follows (Oliver 1980). Customers have
(pre-purchase) expectations before consuming the service or product. Temporarily shifted,
there is an initial consumption, which leads to a perception of the performance. This
performance is then evaluated against the original expectations (confirmation). Based on their
extent of confirmation, consumers form an attitude which then influences repurchase
intentions. The expectation confirmation model (ECM) (Bhattacherjee 2001) focuses on post-
acceptance variables and modifies ECT in two dimensions. First, pre-purchase expectations
are not included, as satisfaction and confirmation capture all effects of pre-acceptance
variables. Second, perceived usefulness is introduced as post-consumption variable. It is
noteworthy that the prominent extension of ECM by Bhattacherjee et al. (2008) replaces
perceived usefulness by post-usage usefulness and introduces self-efficacy as antecedent of
system continuance. According to Hossain and Quaddus (2012), recent research on system
continuance in the context of ECM has focused on finding new independent variables

influencing continuation intention.
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2.4. Social and Technological Commitment: Continuation Inertia

In addition to socio-centric variables from marketing and social psychology, we also look at
socio-centric and technological variables from organizational system continuance literature.
Similar to perceived behavioral control from TPB, continuation inertia enforce behavioral
persistence. In our model we focus on system investment and technical integration as
organizational and technological commitment (Furneaux and Wade 2011). Both concepts are
especially interesting in the context of CES for two reasons. First, flexibility has often been
named as one of the major advantages of cloud computing (Armbrust et al. 2010). This
includes technological flexibility, where the usage of service oriented architectures should
enable a seamless integration and transfer of cloud services, reducing the technological
complexity and sophistication of the ES. In contrary, ES are generally very complex IS,
where, i.e., vendor lock-in can apply. Second, it has often been stated that one of the value
propositions of cloud computing are “low up-front costs”. However, ES research has shown
the implementation is one of the major cost drivers of ES, leading to the conclusion that
system investments might also play a role in the context of CES. Therefore the exploratory
result of both hypotheses can give further insights if cloud computing can generally be

labelled as “utility computing”.
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3. HYPOTHESES DEVELOPMENT
3.1. IS Success and Subscription Renewal Intention

Subscription renewal intention is defined as the intention to continue using the ES
(Bhattacherjee 2001), where net benefits is the extent to which an IS is beneficial to the
individuals, groups and organizations (Delone and McLean 2003). As Davis et al. (1989)
note: “people form intentions towards behavior if they believe it will increase their job
performance”. Therefore enhanced organizational performance enabled by the CES is coupled
to several extrinsic and intrinsic rewards for the responsible IS executive like promotions,
monetary gains and reputation (Vroom 1995). Hence, CES being an instrument to support
these goals, high net benefits of the CES are likely to strengthen subscription renewal
intention. The net benefits-continuation relationship has been empirically validated in the
organizational IS context showing a positive correlation (Petter et al. 2008), but has not been
studied in the context of SaaS.

H1. IT decision makers’ beliefs about the net benefits are positively associated with CES

subscription renewal intention.

We define system quality as the degree, to which the system has desirable characteristics,
whereas information quality is the desirable characteristic of system output (Delone and
McLean 2003). As the system in the context of ES is usually designed to support business
processes and organizational goals, analogously to H1, supporting these tasks by high system
and information quality will lead to several extrinsic and intrinsic rewards, strengthening the
intention to renew the subscription. The relationship between system quality and continuation
has been theorized in the IS success model and has gathered mixed empirical support (Petter
et al. 2008). Information quality and continuation have been tested to be positively correlated
in an organizational context (Fitzgerald and Russo 2005), however the hypothesis still lacks
further empirical support. Both hypotheses haven’t been tested in the context of SaaS.

H2. IT decision makers’ perceived system quality is positively associated with CES

subscription renewal intention.

H3. IT decision makers’ perceived information quality is positively associated with CES

subscription renewal intention.
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3.2. Cognitive and Affective Responses and Subscription Renewal Intention

Conflicting conceptualizations of the satisfaction construct (Yi 1989) have made it difficult to
compare results of user satisfaction and behavioral literature. Satisfaction was initially defined
as “a pleasurable or positive emotional state resulting from the appraisal of one’s job” (Locke
1976). Even though attitude and satisfaction have been used synonymously in literature
(LaTour and Peat 1979), both have to be seen as different concepts. Oliver (1980) argues that
attitude is a more enduring affect incorporating all prior experiences, while satisfaction is a
transient and experience-specific affect. Based on this, we use attitude instead of satisfaction,
as it better suited for the research setting, as is not likely that an IT executive bases his
decision on a “transient emotional state”. Therefore affect is conceptualized as attitude. From
a pre-purchase perspective high confirmation is associated with the realization of a good
performance. In contrary, the lack of confirmation is often associated with failure of the
product or consumed service. There is strong evidence that attitude is a function of (dis-)
confirmation (Oliver 1980). The relationship has been positively tested in an organizational
SaaS context as affective response (Benlian et al. 2011).

H4. IT decision makers’ extent of confirmation is positively associated with their attitude.

Per expectancy-value theory (Fishbein and Ajzen 1975), external variables like system
characteristics impact behavioral beliefs, which in turn influence the attitude towards
performing the behavior. This attitude then affects the behavioral intention, which then
ultimately impacts the behavior itself. Therefore a positive attitude towards using the CES
will have positive influence on subscription renewal intention. The affect-continuation
relationship has been positively validated in an organizational SaaS context (Benlian et al.
2011) and specifically as attitude in an organizational SaaS adoption context (Benlian et al.
2009).

H5. IT decision makers’ attitude is positively associated with CES subscription renewal

intention.

Theoretical support for the relationship between confirmation and net benefits is found in
cognitive dissonance theory (Festinger 1957), where cognitive dissonance arises, when two
cognitions are contradictory. The executives might then try to reduce this dissonance by
changing their net benefits perceptions towards conflicting cognitions like confirmation. The
hypothesis has been empirically validated in the organizational SaaS context as perceived
usefulness (Benlian et al. 2011), which can be interpreted as “individual impact” (Rai et al.

2002), hence a part of net benefits, but not specifically as net benefits-confirmation.
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H6. IT decision makers’ extent of confirmation is positively associated with their beliefs

about the net benefits.

3.3. Continuation Inertia and Subscription Renewal Intention

We define system investment as “the financial and other resources committed to the
acquisition, implementation and use of an information system” (Furneaux and Wade 2011).
System investment can be relevant, as the discontinuance of a running system in a post-
adoption phase would mark a “loss” aka sunk costs. The sunk cost effect has been thoroughly
studied and describes the situation, where executives continue to make commitments of
resources despite the fact that rationally seen discontinuance would make sense (Arkes and
Blumer 1985). The relationship has been studied in the context of organizational replacement
intention (which is the opposite of continuation intention) by Furneaux and Wade (2011),
where it was insignificant, but not in the context of SaaS:

H7. Higher system investments are positively associated with CES subscription renewal

intention.

Technical integration is defined as “the extent to which an information system relies on
sophisticated linkages among component elements to deliver needed capabilities” (Furneaux
and Wade 2011). Sophisticated integration of IS within the organization increases the
probability of system shortcomings when switching an information system. Therefore, the
executive might not discontinue the usage of a system due to the associated difficulties. This
relationship has been empirically validated to have positive influence on continuation
intention of IS (Furneaux and Wade 2011), but has not been empirically validated in the
context of SaasS.

H8. Higher extent of technical integration is positively associated with CES subscription

renewal intention.



SUBSCRIPTION RENEWAL OF CLOUD ENTERPRISE SYSTEMS

65

Socio-Centric

\_

)

Net Benefits

t=0

F Technical

b

(IS Success)
- . /
Confirmation L+ H6 (+) Information Quality
(ECT) e (1S Success)
H4 (+)
v H3 (+)
Attitude System Quality
N IS Succe:
(TRAVECT) P o ) | 2 ) (1S Success)
\A /
SUBSCRIPTION
System Ir)vestmt_ent 7y > RENEWAL « pg () Technical Integration
(Continuation Inertia) INTENTION (Continuation Inertia)
v t=1
Organizational B
Action

........ » not tested

Figure 1. Research Model




SUBSCRIPTION RENEWAL OF CLOUD ENTERPRISE SYSTEMS 66

4, METHODOLOGY
4.1. Data Collection

Data was collected using a survey methodology, where items measuring the different
constructs were drawn from previously validated scales® (see Table 4). Each item was
measured on a 7-point Likert scale ranging from “strongly disagree” to “strongly agree”, with
the possibility of not answering. After designing the questionnaire, it was conducted twice
(one pilot and one to test the complete research model). The goal of the pilot was to refine
wording, questionnaire design and to receive additional comments on the business
compatibility of the survey. The pilot sample consisted of four doctoral students, four senior
academics and eleven stakeholders of CES providers, including customers and employees.
Minor changes in wording and questionnaire design were applied. The survey was made
available as online questionnaire and as offline version. It was distributed via distinct
channels, including direct contacting of participants within business networks like LinkedIn
and via media channels. After dropping 13 surveys due to invalid data, 98 valid surveys were

used to test our research model (see Table 2 for sample characteristics).

Table 2. Sample Characteristics
Position in Company % | # Employees % System Age %
Top Managememt 44 | 1-99 30 1-6 months 23
IT Executive 34 | 100-249 14 7-12 months 23
Line of Business Manager 16 | 250-499 29 | 13-18 months | 35
Senior IS Personnel 5 | 500-999 13 18+ months 19
Others 1 | 1000+ 14

To cope with the problem that individuals report about organizational or group properties, the
key informant approach was applied (Segars and Grover 1998). This is necessary, as it can
lead to wrong conclusions if the respondent reports about his own attitude and confirmation,
while not being a substantial part of the decision process. In this study we coped with this
problem by especially asking whether the participant is involved into the decision making
process at the beginning of the survey, as well as a clear note in the introductory text that the
study is focused on stakeholders which decide about the information system. Additionally, to

raise content validity, we explicitly asked the respondent to fill out the questionnaire for one

% Information quality and system quality were measured as 2-item scale due to the redundancy of the items.
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specific type of ES. Due to the distribution method no reliable response-rate can be made. To
address the issue of response rate bias, we applied a stratified sample of IT decision makers

hence limiting the probability of non-response bias.
4.2. Data Analysis

Data was analyzed using SmartPLS (Ringle et al. 2005). This was done for the following
three reasons. First, PLS supports small and medium sample sizes well (Chin et al. 2003;
Hulland 1999) providing parameter estimates at relatively low sample sizes. The
recommended “rule of ten” with a minimum sample size of 10 times the maximum numbers
of arrows pointing towards a construct was met (Hair et al. 2011). Second, PLS is better
suited for exploratory setups (Gefen et al. 2011). Therefore PLS is appropriate within
incremental studies, which build on prior models by developing new structural paths (Chin
2010). Third, PLS-SEM s better suited for predictive application due to its variance-based
approach (Hair et al. 2011). As the goal of the research is to find out the impact of different
conceptual area on subscription renewal intention and not to theoretically test a new

behavioral model, the research is more focused on prediction than on theory testing.
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5.  RESULTS

PLS estimates were evaluated and are reported according to recommendations by Hair et al.
(2011) (see Table 4) in a 2-step approach proposed by Chin (2010).

5.1. Measurement Model

The assessment of the measurement model included the estimation of the internal consistency,
as well assuring discriminant and convergent validity. The measurement instrument showed
adequate reliability with all reflective factor loadings above 0.78 which is clearly over the
proposed threshold level of 0.5 (Hulland 1999). Composite reliability also showed
satisfactory level with all constructs being above 0.8 (Nunnally and Bernstein 1994). Average
variance extracted (AVE) of all latent constructs was above the recommended threshold level
of 0.5 (Fornell and Larcker 1981), showing sufficient convergent validity. Discriminant
validity of all latent constructs was given as the square root of each construct’s AVE was
greater than the latent-variable correlation between each construct and its comparing construct
(Hair et al. 2011) (see Table 3).

Table 3. Test for Discriminant Validity
Latent Construct 1 2 3 4 5 6 7 8
1. Confirmation 0,85
2. System Investment -0,03 0,92
3. Technical Integration 0,17 0,7 0,94
4. Net Benefits 054 -002 0,09 0,88
5. Attitude 063 -0,12 -0,07 048 0,89
6. Subscription Renewal Intention 034 -013 -0,28 045 055 084
7. System Quality 052 -025 -015 042 06 0,55 097
8. Information Quality 052 -012 -009 033 051 045 071 0,96
Note: The diagonal (bold) shows the construct's square root of AVE
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Table 4. Measurement Instrument

Items with Loadings and Weights

1D Item Quality Criteria
. Outer Composite

Reflective M . .

etiective IMeasures Loadings t-value Reliability = AVE
Net Benefits (Adapted from Wixom and Todd 2001) 0.91 77
NB1  Our CES has changed my company significantly. 0.82 11.73
NB2  Our CES has brought significant benefits to the company. 0.92 45.91
NB3* Overall, my CES is beneficial for the company. 0.88 25.07
Confirmation (Adapted from Bhattacharjee 2001) 0.89 73
CO1 My experience with using our cloud enterprise systemwas better than what | expected. 0.90 32.02
CO2  The quality of the cloud service provided by our CES was better than what | expected. 0.88 2471
CO3  Overall, most of my expectations fromintroducing our CES were confirmed. 0.78 11.41
Subscription Renewal Intention** (Adapted from Bhattacharjee 2001) 0.83 71
SRI1  We intend to continue the subscription of our CES rather than discontinue ist subscription 0.86 9.33
SRI2  We intend to continue the subscription of our CES than to subscribe to any alternative means. 0.82 9.22
Technical Integration (Adapted from Furneaux and Wade 2011) 0.96 .89
TI1 The technical characteristics of the system make it complex 0.93 8.62
TI2 The systemdepends on a sophisticated intergation of technology components. 0.96 9.29
TI3 There is considerable technical complexity underlying this system. 0.94 8.39
System Investment (Adapted from Furneaux and Wade 2011) 0.94 .85
SI1 Significant organizational resources have been invested in this system. 0.84 342
Sp2 We have commited considerable time and money to the implementation and operation 0.96 348

of the system. ’ ’

SI3 The financial investments that have been made in this system are substantial. 0.96 3.22
Attitude (Adapted from Wixom and Todd 2005) 0.92 .80
AT1  Using our CES is enjoyable. 0.92 51.29
AT2 My attitude toward using our CES is favourable. 0.91 2241
AT3  Overall, using our CES is pleasent. 0.87 23.63
Information Quality (Adapted from Wixom and Todd 2005) 0.96 92
1Q1 Overall,  would give the inforamtion from our CES high marks. 0.96 30.97
1Q2 In general, our CES provides me with high-quality information. 0.95 33.69
System Quality (Adapted from Wixom and Todd 2005) 0.97 94
SQ1 In terms of system quality, | would rate our CES highly. 0.97 138.21
SQ2  Overall, our CES is of high quality. 0.97 93.72
*  Newly created
** One item was dropped due to poor psychometric properties.

5.2. Structural Model

To test the significance of the paths between the latent constructs and therefore to calculate t-

values, the bootstrap algorithm was applied with 98 cases and 5000 subsamples (Hair et al.

2011). The results indicate that the constructs accounted for 50.4% of the variance in

subscription renewal intention. All paths except for H7 showed significant relationships above

the p<.05 level with medium to large effect sizes (Cohen 1988). H6 showed a negative

relationship in opposition to the predicted positive correlation. The lack of support for H7

shows that information quality does not contribute to the formation of subscription renewal

intention. Total effects of confirmation on subscription renewal intention of .2911 showed a

moderate indirect effect. In addition to R? values, predictive relevance was assessed using the
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blindfolding procedures to obtain cross-validity redundancy (Chin 1998). Results showed

good predictive relevance, with all Q2>0 (Geisser 1975).

Net Benefits
R2=.291

System Technical Information
Investment Integration Quality

253* 2847 43

.540*** 0032
(5.740) @310) (1'988\ s (0.20)
. Subscription
Attidue 247%% . 278** .
R2=.391 2.540) Renewa_l Intention (2.410) System Quality
.625%** R?=.504
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Confirmation
* p<id
** p<.05
ok < 01

Figure 2. Path Model Results
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6. FINDINGS, LIMITATIONS, AND FUTURE RESEARCH

We believe that our model yielded interesting results by being able to explain 50.4% of the
variance in subscription renewal intention. Net benefits and system quality showed to have
significant impact on the subscription renewal intention of CES. This is not surprising, as the
role of IS within companies has often been described as context activity supporting and
enabling the company to manage their business processes or to save costs. Surprisingly,
however, information quality does not contribute the prediction of subscription renewal
intention, even though support of decision making can be seen as one of the major tasks of
ES. Given the limited time IT decision makers usually have to spare, the results suggest that
CES providers’ sales team should emphasize on the high system quality of the CES, as well
as its net benefits for the company. The insignificance of information quality allows
synthesizing our findings with the results of Furneaux and Wade (2011), which do not include
information quality but system reliability and system performance shortcomings (both
dimensions can be seen as sub-dimensions of system quality) as change forces. A possible
reason for the insignificance of information quality might lie in the fact that IT decision
makers evaluate and therefore judge on “hard system” facts like system uptime, but do not
include the quality of information (such as formatting) into their considerations, especially if
they are not system users by themselves. From a theoretical viewpoint, the significant path
between the IS success dimensions and renewal intention shows a clear linkage between the
success of an IS and its organizational continuance. Affective and cognitive responses had a
strong influence on the subscription renewal intention, either directly and indirectly. While
studies on organizational system continuance have usually cancelled out behavioral factors,
our results show that these models can lack validity at least in our context of application —
CES - and can significantly contribute to predict subscription renewal intention. As
previously outlined, we see the main reasons for the impact of individual behavioral factors
on group properties in the fact that decision in the cloud context are usually made by
individual decision makers. The results also propose that it is possible to structure the
constructs according to TRB as individual behavioral mechanism, where net benefits and
confirmation can be seen as behavioral beliefs, the system and information quality as external
variables, attitude as affect and continuation inertia as influencing perceived behavioral
control. As result, TPB would provide a single theoretical lens structuring the findings.
Practical implications for the influence of affective and cognitive responses can be found in

marketing literature, where attitudes can be manipulated separately from service itself, e.g. by
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creating brand awareness or a well-managed customer relationship management.
Additionally, the strong impact of confirmation shows that expectations might not be set too
high, as they might then be disconfirmed. From a theoretical viewpoint, our study suggests
that attitude is a significant predictor of subscription renewal intention making it necessary to
re-think organizational system continuance in the context of CES (or generally). Continuation
inertia showed to significantly influence subscription renewal intention. This is especially
interesting in the context of cloud computing, as cloud computing has seen a strong labeling
towards low up-front investments, system flexibility, low entrance barrier, etc. Our study
opposes the generalizability of this view in the context of CES. Especially implementation
and personnel training costs of CES are still substantial investments, posing severe barriers on
changing or discontinuing a cloud service. Contrary to Furneaux and Wade (2011) we find a
significant relationship of system investment, which might be due to the fact that we are
looking at an earlier stage of the lifecycle. Cloud service providers should clarify the amount
of implementation costs which are to be expected within the implementation phase to reduce
frustration. Technical integration showed to have a negative impact on subscription renewal
intention, contrary to our prediction. The reason for this can be that technical integration is no
direct predictor of behavioral intention, but influences system satisfaction negatively as
conceptualized by Wixom and Todd (2005). As we used PLS, another reason could be that
other influences are relatively stronger. This work has several limitations which need to be
discussed. First, it is important to highlight that our measurement was based on the view of
individuals reporting about organizational properties and their affective and cognitive
responses. It may thus be argued that the dependent variable in our model might be biased
given that it reflects an individual perspective rather than a shared opinion within the
organization. This problem has been highlighted by several prior studies (e.g. Benlian et al.
2011; Furneaux and Wade 2011) studying organizational system continuance. However, we
believe that this problem is less severe in our study, as it is likely that in the context of CES,
organizational system continuance is typically decided by an individual or a small number of
individuals. Second, even though we were able to explain a decent portion of variance in the
target construct, there might be factors which we did not include but are relevant (e.g. internal
pressures). Even though risks have been often studied in the adoption phase, the novelty of
cloud computing might also raise awareness after the system has been adopted (Benlian and
Hess 2011). Therefore future research might draw on these variables. Third, as we conducted

a cross-sectional study, we are not able to see how good our model tests actual behavior.
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Additionally, we draw the directions of our causalities from theoretical assumptions, which
cannot be empirically validated. Therefore future research should include “hard data” to limit
biases which are connected to survey methods. Finally, our sub-samples should consider
different ES, firm sizes, implementation times and industries. Clustering these sub-samples
might lead to more specific insights about specific industries or ES, i.e., the role of system
investment for less complex ES.
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ABSTRACT

Retaining customers is a relevant topic throughout all service industries. However, only
limited attention has been directed towards studying the antecedents of subscription renewal
in the context of operational cloud enterprise systems. Cloud services have historically been
offered as subscription-based services with the (theoretical) possibility of seamless service
cancellation, in contrast to classical IT ousourcing contracts or license-based software
installations of on-premise enterprise systems. In this work, we investigate the central concept
of subscription renewal by focusing on different facets of IS success and their relevance for
distinct employee cohorts. Analyzing inter-cohort differences has strong practical
implications, as it helps IT vendors to focus on specific IT-related factors when trying to
retain customers. Therefore an empirical study was undertaken. The hypotheses were
developed on an individual level and tested using survey responses of IT decision makers
within companies which adopted cloud enterprise systems. Gathered data was then analyzed
using PLS. The results show that subscription renewal intention of the strategic cohort is
mainly based on perceived system quality, whereas information quality explains most of the
variance of subscription renewal in the management cohort. Beneath the cloud enterprise
systems specific contributions, the work adds to the theoretical body of research related to 1S

success and IS continuation, as well as stakeholder perspectives.

Keywords: Cloud computing, software as a service, SaaS, 1S Success, IS continuance.

! The conference proceedings are ranked B in the WI-Orientierungsliste and D in the VHB-Jourqual ranking.



CLOUD ENTERPRISE SYSTEMS — STAKEHOLDER PERSPECTIVES 79

1. INTRODUCTION

Software as a service (SaaS) is a topic of rising importance in the enterprise applications
market with a projected market volume of $21 billion in 2015 (Gartner 2012). In addition, a
steady rise of SaaS-related academic literature can be observed (Walther et al. 2012).
Therefore SaaS is both, a topic of economic and academic relevance. Historically, the main
customer groups of enterprise systems (ES) have been large enterprises, where the
implementation of an ES provided a competitive advantage to the adopting organization
(Klaus et al. 2000). However, the emergence of cloud computing has dramatically changed
the way ES are used in organizations, providing affordable and easy to implement software
solutions (Salleh et al. 2012), which explicitly focus on SMEs, like Salesforce.com or SAP
Business ByDesign. Despite the strong growth of SaaS, there are various stories of tech
bloggers emphasizing the difficulties established cloud players (e.g. Salesforce.com) are
facing in retaining their customers. Therefore our work aims to understand the central concept
of subscription renewal of operational cloud ES. More specifically, we focus on exploring
which facets of “IS success” influence subscription renewal, and whether there are significant
differences in the importance of specific factors between the strategic and management
cohort. In accordance with Sedera et al. (2006), we look at two different types of cohorts,
namely the strategic and management cohorts. To investigate this topic, we follow the ideas
of the IS success model. Theoretically, the IS success model is derived from the mathematical
theory of communication (Shannon and Weaver 1949), where system quality is described as
accuracy and efficiency of the IS producing a specific output, information quality, which is
the degree to which the information conveys the intended meaning, and the influence or
effectiveness level (Mason 1978), which depicts the effect of the information on the receiver.
We argue that each step of “success” will then influence the behavior, however, to varying
degrees dependent on the cohort. Different positions in companies are usually associated with
varying incentive schemes, encouraging beneficial behavior in organizations. While strategic
cohort’s job performance is usually measured according to the overall company success as its
tasks are more globally, the management cohort in the context of IT (e.g. IT executives), are
usually concerned to keep the system running to support the relevant company stakeholders.
Therefore, this paper argues that there might be significant differences in the predictive
quality of specific variables in varying stakeholder groups. The inter-cohort differences have
both important practical and theoretical implications. From a practical viewpoint, the findings

are valuable, as they provide IT sales personnel with empirical data which IS success
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measures they should emphasize to make customers renew their subscription. This is
especially relevant, as IT decision makers have little time to spare, and focusing on the most
important factors might then be crucial for customer retention. From a theoretical viewpoint,
our research contributes to linking the 1S success model with technology continuation, where
only a limited amount of research exists (Urbach et al. 2009). In addition, our research is also
interesting from a behavioral viewpoint, as the results show that defining “behavioral belief”
(e.g. individual impact, which is a part of net benefits, has been equated with perceived
usefulness (Rai et al. 2002), which is a behavioral belief) and “external variable” (e.g. system
and information quality (Wixom and Todd 2005)) is not per se clear. For instance,
information quality might be a behavioral belief in certain situations, depending on how the
job performance is measured in distinct cohorts, clarifying the urgent need for stakeholder
separation in behavioral research (to the cost of external validity).

The relevance of differing stakeholder perceptions in the context of IS success has been
highlighted by several prior studies (e.g. Cameron and Whetten 1983; Sedera et al. 2006;
Tallon and Kraemer 2000). However, in contrast to the perceptual focus emphasized in the
previously mentioned studies, our focus lies in studying the role of the IS success facets in a
behavioral context, namely IS continuance. In addition to the theoretical insights, our work
also contributes to the context-specific body of research on SaaS in the post-acceptance phase,

where only limited empirical research has been conducted2. The lack of research on SaaS
continuation is surprising, as cloud computing has been labeled as “utility computing” on a
commercial basis (Armbrust et al. 2010) or as “easy in, easy out” concept”, therefore strongly
opposing “license-based” contract schemes usually found in classical on-premise ES
solutions. Hence, while license-based continuation can be seen as “mandatory” to a certain
degree, cloud services offer the (theoretical) possibility to quit the cancellation immediately
and without financial penalties. Therefore, cloud computing can be seen as an ideal scenario
to study IS continuation, especially concerning organizational level artifacts.

The rest of the paper is built as follows. First, the theoretical background is given shortly
introducing the concepts of IS continuance and IS success. Second, the research hypotheses
are developed. Third, research methodology and results are presented and subsequently

discussed.

2 A thorough literature review based on Webster and Watson (2002) (1/2000-5/2012) including the AIS basket of
8 and major conferences like ECIS and ICIS only revealed one empirical paper on SaaS continuation (Benlian et
al. 2011).
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2. THEORETICAL BACKGROUND
2.1. Information Systems Continuance

IS continuance research is mainly based on theories drawn from social psychology, such as
expectancy-value theory (Ajzen and Fishbein 1980). Per expectancy-value theory, external
variables like system characteristics impact behavioral beliefs, which in turn influence the
attitude towards performing the behavior. This attitude then affects the behavioral intention,
which then ultimately impacts the behavior itself. According to the theory of planned
behavior (TPB) (Ajzen 1991), behavioral beliefs are the subjective expectations that the
behavior will produce a specific outcome, whereas attitude toward the behavior is the degree
to which the performance of the behavior is positively or negatively evaluated (Ajzen 1991).
Intention, in contrast, is the person’s readiness to perform a specific behavior. As postulated
in the theory of reasoned action (TRA) (Ajzen and Fishbein 1980), these relationships will be
predictive of behavior, if time target and context are consistently specified between belief
factors, attitude and the behavior to be investigated. The relationship between behavioral
intention and actual use has been validated in IS and related disciplines (Ajzen 1991). The
mostly cited work in the context of IS continuance is the expectancy-confirmation model
(ECM) (Bhattacherjee 2001), which has been extended in several different ways (e.g.
Bhattacherjee et al. 2008). Research in the context of IS continuance has been mostly
concerned on extending the ECM with factors influencing the confirmation construct, as well
as finding direct antecedents influencing behavioral intention. The concept of continuation
intention has been used to evaluate several scenarios, and among them are the post-adoption
phase (Benlian et al. 2011), success of web-technology based business models (Wang 2008)

or the end of the lifecycle (Furneaux and Wade 2011) as discontinuance intention.
2.2. Information Systems Success

The IS Success Model (Delone and McLean 2003) is the most frequently used framework to
structure 1S success (Urbach et al. 2009). DeLLone and McLean’s work was based on a
literature review, which aggregated the single success measures used in prior IS research.
These success measures where then categorized according to the mathematical theory of
communication proposed by Shannon and Weaver (1949) and its expansion proposed by
Mason (1978). The categories of IS Success identified by DeLone and McLean (1992) were
analogously defined to the theory of communication. In 2003, Delone and McLean provided a

ten-year update which, is subsequently referred to as revised IS Success Model. The revised
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model addresses the many theoretical concerns and criticisms in the previous ten years. For
instance the service category is added to represent the fact that IT helpdesk services are
gaining more and more importance. Additionally, individual and organizational impacts are
collapsed into one construct. The IS success model is used for mainly three reasons. First, it
has shown to exhaustively represent ES-specific (Gable et al. 2008) and cloud specific factors
(Walther et al. 2012; Wieneke et al. 2013). Second, it is comprehensive and can therefore
easily be communicated. And third, it has been used in several distinct contexts, such as e-
commerce success (Wang 2008) or employee portal success (Urbach et al. 2010) and
therefore provides high external validity. The six components of information systems success
in the revised model are system quality, information quality, service quality, use, user
satisfaction and net benefits. To allow comparability to the results of Sedera et al. (2006), we
focus on information quality, system quality and net benefits. In the following, these
categories are shortly introduced. The definitions are according to Petter et al. (2008). System
quality is the “desirable characteristics of an information system” like ease of use, system
flexibility and system reliability. Information quality is the “desirable characteristics of the
system outputs” like relevance, understandability and accuracy. Finally, net benefits is the
degree to which IS contributes to the success of the stakeholders like cost savings and
productivity improvements. For an in-depth discussion see Petter et al. (2008).

INFORMATION
QUALITY 3
INTENTION USE

TO USE

A

y /
USER SATISFACTION

SYSTEM

QUALITY NET BENEFITS

SERVICE
QUALITY

Figure 1. The Revised IS Success Model (Delone and McLean 2003)

2.3. Employment Cohort Classification

Anthony (1965) suggested three employment cohorts within organizations: (1) strategic, (2)
management and (3) operational. In our study we focus on the strategic and management

level, as these are the cohorts which decide about the renewal of the subscription of
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organizational IT artifacts. The cohorts can be classified according to focus of plans,
complexity, degree of structure, nature of information and time horizon. The strategic level
decides organizational-wide objectives and is responsible for the allocation of necessary
resources to complete the company objectives. In addition, the strategic level has to cope with
complex and irregular decision making and provides organization-wide policies. Strategic
decision making is reliant on ad-hoc information with high predictive quality to reach
company goals. In contrary, at management level, information is used to effectively and
efficiently allocate company resources to achieve the company goals developed in the
strategic level. Also, the longevity of decision making varies between short-term decisions to
long-term decision. The different dimensions are subsumed in Table 1. For a thorough

literature review on cohort classifications in IS see (Sedera et al. 2004).

Table 1. Employment Cohorts and Related Tasks (Adapted from Sedera et al. 2006)
Dimension Strategic Management
Focus of Plans Futuristic, one aspect at a time Whole organization
Complexity Many variables Less complex
Degree of Structure Unstructured, irregular Rhythmic, procedural
Nature of Information Tailor made, more external and predictive | Integrated, internal but holistic
Time Horizon Long term Long, medium to short
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3.  HYPOTHESES DEVELOPMENT

As previously discussed, per TRA, behavioral beliefs are predictive of behavior, whereas
external variables influence beliefs, but not the behavior itself. Both, information and quality
have been labeled as external variables (e.g. Wixom and Todd 2005), whereas perceived
usefulness has been defined as a salient belief (Davis 1989). However, we argue that
interpreting information and system quality as external variables which are not predictive of
behavior might be misleading in several real life applications. For instance, imagine an IT
executive, who has been employed to manage the IT of an SME. In this case, one can easily
argue that the decision to renew the subscription of a cloud offering will be more based on
system characteristics than on the overall impact of the system on the company. In other
words, system quality is not a means to end anymore, but the end itself (for the manager),
which results in strong implications. For instance, a sole reliance on system characteristics
compared to the overall influence of the IS on the company could lead to weak outcomes (e.g.
the system is reliable with quick response times, but the costs are high and the business agility
is limited). According to this argumentation, we explore to which degree the IS success
dimensions are relevant to the different IT decision makers.

Based on Bhattacherjee (2001), we define subscription renewal intention as the intention to
continue running the cloud ES, whereas net benefits is defined as the degree to which the IS is
beneficial to different company stakeholders and finally to the company itself (Petter et al.
2008). According to Davis et al. (1989), “people form intentions towards behavior if they
believe it will increase their job performance”. Increased job performance, which is partially
coupled to the performance of the IS, depending on the cohort, then leads to intrinsic and
extrinsic rewards (e.g. monetary gains or reputation) (Vroom 1995). Hence, IS being an
instrument to achieve better job performance, a successful IS is likely to strengthen the
intention to renew the subscription of the cloud ES. Fishbein and Ajzen (1975) have pointed
out that TRA doesn’t directly include goal-oriented behavior. However, according to TRA,
goals are positive evaluations of outcomes that one seeks through performing reasoned
behaviors (Fishbein and Ajzen 1975) (e.g. perceived usefulness is operationalized i.e., as
“enhancing productivity”, which can be seen as a goal of technology usage). This is consistent
with our interpretation, where the IS success dimensions represent different sub-spaces of
positive evaluations on various semantic layers. For instance, in accordance with the
mathematical theory of communication, system quality represents the technical layer,

information quality represents the semantic layer, and net benefits can be interpreted as the
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effectiveness layer. All layers might therefore contribute to enhance job performance,
depending on the personal goals which the stakeholders follow, which is ultimately based on
how the job performance is evaluated. The relationship between IS success variables and
continuation (as use) has been tested in some organizational contexts (see Petter et al. 2008),
but not in the context of SaaS.

The strategic level makes company-wide decisions with a long term time horizon. Due to the
futuristic and predictive focus of plans, the strategic cohort is likely to base its decisions on
beliefs concerning certain outcomes if a specific behavior is conducted (e.g. the cloud
enterprise system is continued/used). In the context of IS success, this means that beliefs
about the extent to which a IS is beneficial for the organization and stakeholders (in other
words, net benefits) are likely to build a foundation for decisions of the strategic cohort. The
argument, that the strategic cohort evaluates success on more holistic organizational topics
(e.g. organizational impact) was also empirically supported in the work of Sedera et al.
(2006). In the context of cloud computing these are topics like ubiquitous access or better
plan-ability of costs due to subscription based payment models. Information quality is
relevant for all cohorts, as it builds the foundation for decision making, and the need for
advanced business intelligence tools has long been emphasized in IS. As the strategic cohort
has a demand for tailor made, predictive information, it is likely that the quality of
information plays an essential role in the subscription renewal of a system, as the outcome of
certain companywide decisions relies on an adequate aggregation of fundamental data.
System quality (e.g. security) is usually only a means to an end (the company benefits),
however, a strategic decision maker might also take the system quality data into account, at it
is a direct derivative of the system itself, and it can help make estimations about the
benevolence of the system. This leads to hypotheses H1-H3:

H1. Strategic cohorts’ beliefs about the net benefits are positively associated with

subscription renewal intention.

H2. Strategic cohorts’ perceived system quality is positively associated with subscription

renewal intention.

H3. Strategic cohorts’ perceived information quality is positively associated with

subscription renewal intention.

Management cohorts are usually concerned with decisions which range from short term to

long term. Even though the influence of IT-related management cohorts on the organization-
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wide net benefits might be restricted, a complete isolation of net benefits as basis for further
subscription renewal (e.g. including cost savings as part of net benefits) might not be realistic.
After all, the management cohort has to make consistent decision with the hierarchically
higher strategic cohort. Therefore we predict a decent influence of net benefits on subscription
renewal intention. A core task of IT-related management cohorts is to assure the system
performance to run the operational business of the firm. Therefore, we argue that the quality
of the system will be a strong predictor of subscription renewal intention. This is consistent
with Sedera et al. (2006), who found that the management and technical cohort both place a
strong emphasis on system quality. In addition, the management cohort has also the task to
provide the correct information to the different stakeholders in the company, therefore the
failure to provide adequate information quality (e.g. format, relevance, understandability)

might then lead to discontinuance of the cloud service. This leads to hypotheses H4-H6:

H4. Management cohorts’ beliefs about the net benefits are positively associated with

subscription renewal intention.

H5. Management cohorts’ perceived system quality is positively associated with

subscription renewal intention.

H6. Management cohorts’ perceived information quality is positively associated with

subscription renewal intention.

NET BENEFITS N

H1+H4 (+)
INFORMATION | H3+H6 (+) —»l SUBSCRIPTION RENEWAL
QUALITY INTENTION
/v
H2+H5 (+)

SYSTEM QUALITY -

Figure 2. Research Model
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4. METHODOLOGY

Even though cloud computing is a rather new phenomenon we decided to use a quantitative-
confirmatory research approach. The reason for this is that Walther et al. (2012) have found
that cloud ES success can adequately be represented by the IS success model, hence, can

analogously be studied to ES and general IS success.
4.1. Data Gathering

A questionnaire was used for data collection, where items measuring the varying constructs
were drawn from prior validated scales (see Table 4 and 5)°. The items were measured on a 7-
point Likert scale ranging from “strongly disagree” to “strongly agree”, with the possibility to
not answer. After designing the survey, it was conducted twice (in a pilot and to test the
complete research model). The pilot was conducted to refine wording, the design of the
guestionnaire and to receive comments on the business compatibility of the survey. The pilot
consisted of four PhD students, four academics and eleven stakeholders of cloud ES
providers. Small changes in wording and questionnaire design were applied. The survey was
provided as an online survey, offline as interactive PDF and in paper form. The distribution
was conducted via distinct channels, such as direct contacting of participants in professional
networks like LinkedIn and via various media channels. After removing 13 surveys due to
invalid data, 43 valid surveys for the strategic cohort (depicted as top management in the
survey) and 33 surveys for the management cohort (depicted as IT executives in the survey)

were used.

Table 2. Sample Characteristics Strategic Cohort

Strategic Cohort (n=43)
# Employees # | System Age #
1-99 20 | 1-6 months 10
100-249 4 | 7-12 months 10
250-499 7 | 13-18 months 14
500-999 7 | 18+ months 9
1000+ 5

® One item each of information quality and system quality were removed, as participants in the pilot noted that
they could not distinguish between the items.
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Table 3. Sample Characteristics Management Cohort
Management Cohort (n=33)

# Employees # | System Age
1-99 3 | 1-6 months
100-249 5 | 7-12 months
250-499 14 | 13-18 months 13
500-999 4 | 18+ months 4
1000+

To handle the problem that individuals report about organizational properties, the key
informant approach was used (Segars and Grover 1998), as it can lead to wrong conclusions if
the survey participants report about subscription renewal, however, they have no insights into
company strategy. We coped with this problem by especially asking if the participant is
involved into the IS continuation process at the very beginning of the questionnaire, as well as
highlighted a note in the introduction that the study is solely for stakeholders who decide
about the IS.

4.2. Data Analysis

Data was analyzed using SmartPLS (Ringle et al. 2005). This was done for three reasons.
First, PLS supports small and medium sample sizes well (Chin et al. 2003; Hulland 1999).
The “rule of thumb” for minimum sample sizes was met (Hair et al. 2011). Second, PLS is
better suited for exploratory setups (Gefen et al. 2011), where new structural paths are
developed building on prior model considerations (Chin 2010). Third, PLS-SEM s better
suited for predictive applications (Hair et al. 2011) due to its variance-based approach. Hence,
we are testing different categories of success and its predictive relevance according to distinct
stakeholder groups (in comparison to testing a new behavioral model), PLS-SEM is more

suited for this application.
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5.  RESULTS

PLS estimates were reported and evaluated according to Hair et al. (2011) (see Tables 4 and

5) in a 2-step approach suggested by Chin (2010).
5.1. Measurement Model

The measurement model was assessed by estimating the internal consistency, as well assuring
discriminant and convergent validity. The measurement instrument showed desirable
reliability with all reflective factor loadings above 0.6 which is clearly over the proposed
threshold level of 0.5 (Hulland 1999). Composite reliability showed necessary level for most
constructs except for subscription renewal intention, which was slightly below the threshold
level of 0.8 (Nunnally and Bernstein 1994). Average variance extracted (AVE) of all latent
constructs was above the recommended threshold level of 0.5 (Fornell and Larcker 1981),
showing the necessary convergent validity. Discriminant validity of all latent constructs was
established as the square root of each construct’s AVE was greater than the latent-variable
correlation between each construct and its comparing construct (Hair et al. 2011) (see Tables
6 and 7).

Table 4. Strategic Cohort Instrument Assessment

Items with Loadings and Weights

ID Item Quality Criteria

Outer Composite

Reflective Measures . .
Loadings t-value Reliability = AVE

Net Benefits (Adapted from Wixom and Watson 2001) 091 0.83

NB1  Our CES has brought significant benefits to the company. 0.9 481

NB2* Overall, my CES is beneficial for the company. 0.93 4.96

Subscription Renewal Intention** (Adapted from Bhattacharjee 2001) 0.78 0.64
We intend to continue the subscription of our CES rather than

SRI1 0.69 3.35

discontinue ist subscription

We intend to continue the subscription of our CES than to

SRI2 subscribe to any alternative means. 09 14.00

Information Quality (Adapted from Wixom and Todd 2005) 0.97 0.94
1Q1 Overall, I would give the inforamtion from our CES high marks. 0.98 454
1Q2 In general, our CES provides me with high-quality information. 0.96 452
System Quality (Adapted from Wixom and Todd 2005) 0.97 0.94
SQ1  Interms of systemquality, | would rate our CES highly. 0.98 16.09
SQ2  Overall, our CESis of high quality. 0.97 14.85

*  Newly created
** One item was dropped due to poor psychometric properties.
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Table 5. Management Cohort Instrument Assessment

ID Item Quality Criteria

Outer Composite

Reflective M . o
etiective Measures Loadings t-value Reliability AVE

Net Benefits (Adapted from Wixom and Watson 2001) 0.97 0.95
NB1  Our CES has brought significant benefits to the company. 0.97 41.31
NB2* Overall, my CES is beneficial for the company. 0.98 48.07
Subscription Renewal Intention** (Adapted from Bhattacharjee 2001) 0.78 0.65

We intend to continue the subscription of our CES rather than

SRi1 discontinue ist subscription 0.95 21.07
SRI2 We intend to continue the subscription of our CES than to 0.63 201
subscribe to any alternative means. ’ :
Information Quality (Adapted from Wixom and Todd 2005) 0.93 0.87
1Q1 Overall, I would give the inforamtion from our CES high marks. 0.93 10.46
1Q2 In general, our CES provides me with high-quality information. 0.93 15.05
System Quality (Adapted from Wixom and Todd 2005) 0.97 0.93
SQ1 In terms of system quality, | would rate our CES highly. 0.96 13.60
SQ2  Overall, our CES is of high quality. 0.97 14.48

*  Newly created
** One item was dropped due to poor psychometric properties.

Table 6. Strategic Cohort Discriminant Validity

Latent Construct 1 2 3 4

1. Net Benefits 0.91

2. Subscription Renewal Intention 0.4 0.8

3. System Quality 0.31 058  0.97

4. Information Quality 0.31 0.32 0.77 0.97

Note: The diagonal (bold) shows the construct's square root of AVE

Table 7. Management Cohort Discriminant Validity

Latent Construct 1 2 3 4

1. Net Benefits 0.97

2. Subscription Renewal Intention 0.62 0.81

3. System Quality 0.56 0.67 0.96

4. Information Quality 0.47 0.75 0.65 0.93

Note: The diagonal (bold) shows the construct's square root of AVE

5.2. Structural Model

To test the significance of the paths and to calculate t-values, the bootstrap algorithm was
applied with 43 and 33 cases and 5000 subsamples each (Hair et al. 2011). The results
indicate that the constructs accounted for 44.8% (strategic cohort) and 67.1% (management
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cohort) of the variance in subscription renewal intention. System quality did not significantly
contribute to the explanation of subscription renewal intention in the management cohort. The
highest effect size for the strategic cohort was observed as system quality, with a negative
effect size of information quality. For the management cohort, information quality contributed
most to the prediction of subscription renewal intention. In addition to R? values, predictive
relevance was assessed using the blindfolding procedures to obtain cross-validity redundancy
(Chin 1998). Results showed good predictive relevance, with all Q%0 (Geisser 1975).
Omission distance was iterated between 5 and 10, showing consistent results (Hair et al.
2011).

Net Benefits

¢

281*
(1.606)

Subscription
Renewal Intention
R2=.448
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System Quality ** p< 05
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Figure 3. Strategic Cohort Path model
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Figure 4. Management Cohort Path Model
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6. GROUP COMPARISON

As outlined in the introduction, another important and seldom considered factor to further
explore fundamental differences in IT decision makers’ behavioral intention between cohorts,
we conducted a group comparison between the strategic and management cohort. Differences
between the management and strategic cohorts were i.e., identified by Sedera et al. (2006) in
the context of ES success. To test whether significant differences between the two samples
exist, the t-test suggested by Chin (2004) was applied, with SE as standard error, m as sample

size of the strategic cohort and n as sample size of the management cohort.

PathSample 1~ PathSample 2
(m - 1)2 (Tl _ 1)2 1 1
\/mxS.EéamPle 1+mxs'E'§ample 5 | X E+ﬁ

Formula 1. T-Value Calculation

t =

The results show that only information quality shows (a weak) significant difference between
the two stakeholders groups. Especially net benefits is difficult to discriminate between the
stakeholder groups. The non-significance of system quality = subscription renewal intention
between the two cohorts has to be further investigated, as the t-value (see formula) rapidly
rises with larger sample sizes, thus making significant differences more likely, especially as
the effect sizes strongly differ between the two cohorts.

Table 8. T-Values of Inter-Cohort Differences

Path t-value Sig (2-tailed)
Net Benefits = Subscription Renewal Intention 0.0037 p > 0.1 (ns)
Information Quality - Subscription Renewal Intention 1.6163 p=0.1(s)
System Quality - Subscription Renewal Intention 0.4725 p > 0.1 (ns)
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7. DISCUSSION, CONCLUSION, AND LIMITATIONS

Our paper yielded interesting results by including distinct stakeholder perspectives into the
investigation of the central concept subscription renewal intention. System quality contributed
most to the prediction of subscription renewal intention of the strategic cohort. This result was
unexpected, as we argued that the strategic cohort’s job performance is mainly measured by
the overall performance of the company, which can be represented more accurately by net
benefits. Hence, the way we developed the hypotheses (i.e. job performance, where the IS is a
means to that end), this is an unexpected result. It is hence possible to argue in various
directions, such as that due to the high amount of information the strategic cohort is presented
(Sparrow 2000) from various parts of the firm, that they highly focus on raw system data to
reduce the complexity of their decision process. However, the focus on system quality (and
not the influence of the system on the company) is partly alerting, as the system itself is only
a means to an end (i.e. company performance). Therefore a more holistic view on the
company might be beneficial. From marketing perspective this also has interesting
implications, such as that the top management has to be approached by discussing in favor of
system quality, more than on net benefits or even information quality. Concretely, this means
that sales managers should emphasize the reliability, integration ability or other important
characteristics of the system. Information quality contributes most to subscription renewal of
the management cohort. This result is less surprising, as the management cohort (i.e., IT
executives) are more integrated into the daily operations, thus have to deal with the task
specific, real-time data needs (Anthony 1965) of the operational cohort. If one thinks of the
dimensions, which information quality has been modeled as, such as “well formatted” or
“ease of understanding”, the direct needs of the operational cohort might influence the
considerations and intention to continue the subscription or discontinue the information
system. From a behavioral perspective, these are interesting results, as it might show that the
development of the hypotheses via “job performance” might not be universally applicable on
each cohort, and an “organizational” hypotheses development might be more adequate. For
instance, pressure between different organizational units might be a better or more accurate
way to develop the hypotheses, yielding higher predictive power for distinct cohorts. In
contrary to our prediction, system quality did not contribute to the prediction of subscription
renewal intention of the management cohort. This is a rather surprising finding, as one would
assume that dimensions like reliability or timeliness are of utmost importance for IT

executives. Further research should tackle this finding and try to explain why the management
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cohort focuses on information quality, and not system quality using qualitative methods.

This study’s results have to be interpreted in the light of its limitations. First of all, the small
sample sizes have to be noted. Even though the “rule of thumb” for minimum sample sizes
was met, non-significant paths can turn significant if the sample size (in PLS: cases) rises.
Therefore, future research should not dismiss single paths and further investigate the role of
IS success in IS continuation from various stakeholder perspectives. In addition, there is also
the problem that individuals report about group properties. This is especially important, as the
hypotheses are developed by taking an individual perspective acting as a company
stakeholder with specific tasks within the organization. The development from the individual
perspective (incentive through job performance, whereas the specific incentive is coupled to
the cohort type) might be insufficient to explain the specific behavioral intention. Further
research has to clarify, whether these hypotheses can be better explained (and therefore better
predicted!) on an organizational level. Third, we defined “top management” as strategic
cohort, and IT executives as management cohort. This is consistent with Sedera et al. (2006),
however, we did not assure complete convergence between the two groups due to the research
design (e.g. we did not give the cohort definitions to the participants and let them decide

whether they are part of the strategic or management cohort).
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ABSTRACT

As cloud computing has become a mature technology that is broadly being adopted by
companies across all industries, cloud service providers are increasingly turning their
attention to retaining their customers. However, only little research has been conducted on
investigating the antecedents of service continuance in an organizational context. To address
this gap in research, we conducted an empirical study. We developed a conceptual model that
builds on existing research on organizational level continuance. We then tested this model,
using survey data gathered from IT decision makers of companies which have adopted cloud
enterprise systems. The data was analysed using PLS. The results show that continuance
intention can be predicted both by socio-organizational factors and by technology-related
factors, explaining 55.9 % of the variance of the dependent variable. Besides cloud specific
findings, the study also enhances knowledge in the area of organizational level system

continuance as well asits connection to IS success.

Keywords: Cloud computing, enterprise software/systems, organization-level analysis,

organizational benefits, IS success, software as a service.
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1. INTRODUCTION

A growing trend in today’s enterprise applications market is the installation of cloud-based
enterprise systems (ES). From consumer goods companies, like e.g. Starbucks, to financial
service companies, like e.g. Allianz, more and more companies are implementing cloud-based
ES for specific lines of businesses (LoB), such as human resource management (e.g.
SuccessFactors) or customer relationship management (e.g. Salesforce.com). In addition, there
are also a wealth of functionally integrated enterprise resource planning (ERP) service offerings
(e.g. SAP Business ByDesign), which now make sophisticated ERP systems affordable to small
and medium sized enterprises (Salleh et al. 2012). Cloud-based ES are classified as a specific
form of software as a service (SaaS), with SaaS being an application provided to the consumer
running on a cloud infrastructure (Mell and Grance 2009). The economic importance of SaaS
and, more specifically, cloud-based enterprise applications can best be expressed in financial
figures: in 2015, SaaS revenue is expected to reach $22.1 billion (Gartner 2012), with cloud-
based enterprise applications accounting for 13.1 % of the overall enterprise application software
market (2010: 9.6%) (Gartner 2011).

A systematic literature review (2000-2012) (which included the AIS basket of 8 and proceedings
of major conferences like ICIS and ECIS) on SaaS, using the search terms “SaaS” and “software
as a service”, has shown that there is a rich and steadily expanding body of literature that has
investigated the drivers of SaaS adoption. More specifically, research on SaaS adoption has
mainly been focused on the circumstances under which organizations introduce SaaS. As SaasS is
considered a special form of outsourcing, empirical and conceptual research has been based on
the theoretical perspectives of classical IT outsourcing, such as the resource-based view (Xin and
Levina 2008) or transaction cost theory (Susarla et al. 2009). Being a relatively new
phenomenon, research on SaaS in later phases of the software lifecycle, such as the continuance
or discontinuance of SaaS, is sparse. Accordingly, only two conceptual papers (Walther and
Eymann 2012; Wang 2011) and one empirical paper (Benlian et al. 2011) could be identified in
the course of the literature review, dealing with SaaS continuance. But not only SaaS has seen a
lack of research concerning later phases of the software lifecycle: also research on ES in general
has been neglected (Esteves and Bohoquez 2007). The lack of research regarding the central
concept of continuance of cloud-based ES is surprising, as cloud computing service models are
mostly subscription-based (Mell and Grance 2009), with the “theoretical” possibility of instant
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service cancellation on the part of the customer without needing to fear any penalties. This
opposes classical on-premise ES, which usually are based on long-term license-based payment
models, where IT decision makers can be “locked in” due to contractual design. This is also
reflected in the numerous stories about SaaS providers having problems in retaining their
customers (e.g. Salesforce.com), where SaaS was initially adopted but quickly replaced even at
an early stage of usage.

So research on continuance of operational cloud-based ES has both a practical and an artifact-
specific motivation. On the other hand, organizational level continuance has also been an under-
researched field as far as theory is concerned, where “continuance research has generally been
conducted on the level of individual users, while organizational [dis-]continuance decisions are
typically made by senior IS executives or others in the firm who may not be intense users of the
system in questions. Decisions made by these executives can be impacted by a wide range of
factors likely to have limited relevance to individual users, such as the need to accommodate
changes in strategic direction or the need to respond to pressures to reduce organizational costs”
(Furneaux and Wade 2011). Therefore, to contribute to the empirical evidence of organizational
level continuance, we took a socio-technical approach. Our research model was validated using a
sample of senior IT decision makers reporting on their organizational and group properties
concerning cloud-based ES. This stands in contrast to recent empirical work, such as Benlian et
al. (2011), who explain organizational level continuance of SaaS by applying individual level
mechanisms known from social psychology. So the central research question of this study is:
“What factors influence the organizational level continuance of cloud-based ES?”

To answer this question, we apply a quantitative empirical research design, which is organized as
follows. First, we present our theoretical framework, including a literature review on IS
continuance and IS Success. Second, the hypotheses are developed. Third, we describe our
methodology, including the development of the measurement instrument and the selection of the
data analysis method. Finally, the results of the quantitative assessment are presented and

discussed.
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2. THEORETICAL FRAMEWORK

Given the absence of a strong organizational level continuance model, we structured our a-priori
model according to the discontinuance model as suggested by Furneaux and Wade (2011).
Therefore, analogously to ‘“change forces” (e.g. system performance shortcomings), we
identified “continuance forces” as well as “continuance inertia” which were predicted to
positively influence continuation intention. In this process, we took a socio-technical approach,
identifying system quality and information quality as technology-related, and net benefits as
socio-organizational continuance forces, arguing that a good way to predict continued use of
information systems is to evaluate their level of operational success. In addition, to keep our
model coherent, we identified technical integration as technology-related, and system investment
as socio-organizational continuance inertia. Both concepts are interesting in the context of cloud-
based ES for reasons which are outlined below. The framework is grounded at the organizational

level of analysis (Rousseau 1985), whereas the “unit” of analysis is that of an individual ES.
2.1. Adoption, Continuance, and Discontinuance

Literature on adoption, continuance, and discontinuance from an individual perspective has
mainly been based on theories drawing upon cognitive and social psychology, such as
expectancy-value theory (Fishbein and Ajzen 1975) or theory of planned behavior (TPB) (Ajzen
1991). Based on this, research on adoption of IT artifacts with regard to individuals has mainly
evolved around the technology acceptance model (TAM) (Davis 1989), whereas individual level
continuance of IT artifacts has mainly been studied using expectation-confirmation theory (ECT)
(Oliver 1980), which has taken shape in the expectation-confirmation model (ECM)
(Bhattacherjee 2001) and its popular extensions (e.g. Bhattacherjee et al. 2008) in IS research. In
contrast to the rich body of both adoption and continuation research of individuals, research on
organizational level continuance and discontinuance is still sparse (Furneaux and Wade 2011;
Jeyaraj et al. 2006). This complementary stream of research has investigated organizational level
adoption, continuance, and discontinuance building on paradigms such as the technology-
organization-environment framework (TOE) (Tornatzky and Fleischer 1990), diffusion
innovation theory (DOI) (Rogers 1983), or social contagion (Teo et al. 2003). According to
Jeyaraj et al. ( 2006), the quantity and speed of innovation adoption and diffusion in
organizations is dependent on innovation characteristics (factors that describe the innovation,
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such as communicability or ease of use), organizational characteristics (such as administrative
intensity or costs), and, finally, environmental characteristics (like industry type, maturity or
market competition). Their view suggests that research on organizational level adoption has
mainly investigated the question under which structural predispositions organizations adopt a
specific IT artifact. In contrast, our work focuses on factors which lead to the continuance of
operational information systems, implying that the performance and success of a system can be
evaluated - in contrast to the pre-adoption phase, where only expectations are available to predict
use. This has far-reaching implications for model development, as it allows integrating post-

adoption variables as predictors of continued information systems use.
2.2. Continuance Forces: Information Systems Success

Research on information systems success has a long tradition and has come up with a number of
theoretical and empirical contributions. Within this body of research, the IS success model
(DeLone and McLean 1992) and its revision (Delone and MclLean 2003) have evolved as
predominant frameworks to structure IS success (Urbach et al. 2009). This model is used in the
following for four reasons. First, the IS success model has been applied in several contexts, such
as e-commerce success (Wang 2008), ES success (Gable et al. 2008), or to evaluate the success
of employee portals (Urbach et al. 2010). Second, due to the categories being quite
comprehensive, the results are easy to communicate. Third, it is the most widely used success
measurement framework and therefore provides a high degree of external validity. And fourth,
the 1S success model has proven to be able to represent ES specific (Gable et al. 2008) and SaaS
specific (Walther et al. 2012) success dimensions in an exhaustive manner. The revised IS
success model consists of six inter-related variables: information quality, service quality, system
quality, use, user satisfaction, and net benefits. In our study, however, we do not draw upon the
hypotheses network as suggested by the IS success model, but we focus on socio-organizational
and technology-related variables to measure dimensions of success. Therefore, we excluded
three of the variables from our analysis: (1) user satisfaction, as it is an individual, affective
response connected to operational users of the information system, and as satisfaction has often
been discussed for not representing success per se, but rather being a result of a successful
information system (Gable et al. 2008); (2) use, as it refers to single operational users and is
therefore not suited as a success variable in the research context outlined; and (3) service quality,

which would lead to confusion in the context of cloud services, as it can be confounded with
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cloud service quality, instead of helpdesk service quality as proposed by Delone and McLean
(2003).

2.3. Continuance Inertia: Commitment

Complementary to our efforts to find socio-organizational and technology-related variables of
success, we identified additional factors influencing organizational persistence, especially for the
context of cloud-based ES. This led to the inclusion of system investment as socio-organizational
commitment and technical integration as technological commitment (see Furneaux and Wade
2011). Both commitments are particularly interesting in the light of cloud computing. The
importance of system investment, as a source of behavioral persistence, has often been labeled as
“sunk cost phenomenon” (Arkes and Blumer 1985), with managers tending to make consecutive
investments despite the fact that rational reasons for discontinuance exist. More recent work on
system investment has studied its role in the formation of computer software prices when
switching between software solutions (Ahtiala 2006), as well as its impact in consecutive IT
outsourcing decisions (Benlian et al. 2012). System investment is an interesting variable in the
light of cloud computing, as one major cloud computing benefit often stated in research and
practice is its “low entry barriers” and “low upfront cost”. This suggests that cloud services,
which have been described as “utility computing on a commercial basis” (Armbrust et al. 2010),
can easily be turned on and off, similar to a telephone system, as outlined by McCarthy in 1961.
This stands in contrast to the fact that ES usually bring about large implementation costs, which
would imply that system investment plays a significant role in the continuance of cloud-based
ES. Technical integration, the second factor, refers to the fact that enterprise software is usually
operated within a large network of services, applications, servers, etc., with the management of
interdependencies and complexity being one of the main tasks of IT managers. In this context,
Swanson and Dans (2000) have shown the unwillingness to discontinue tightly integrated
systems, as any change would usually impact a variety of related components. While the
technical flexibility of cloud computing has been highlighted by several authors (e.g. Bibi et al.
2012), which might reduce the role of technical integration, several studies have suggested that
ES are complex information systems (Ko et al. 2005), with a substantial complexity due to the
representation of cross-functional business processes (Davenport and Short 1990) and the
imperative to integrate various application types via sophisticated enterprise application

integration software (e.g. SAP NetWeaver Process Integration). Therefore, technical integration
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is a relevant variable in the context of cloud-based ES.
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3. HYPOTHESES DEVELOPMENT
3.1. Continuance Forces

We define continuance forces as factors which actively influence the perpetuation of the status
quo. In this study, we assume that the strongest argument for continuing a system is its
operational success. Hence, in order to keep our model coherent within our socio-technical
approach, we investigate two technical success measures (information quality and system

quality) and one socio-organizational success (net benefits).

System Quality

System quality, being the most desirable characteristic of an information system (Delone and
McLean 2003), reflects certain system properties, such as processing power, reliability, or ease
of use. System quality has a strong impact on the workflows of operational system users, as the
input and output of data is interwoven into daily business (i.e. system failure, such as the
infamous “blue screen”, might interrupt work in progress or even lead to loss of data). In
addition, a system which is difficult to use might use up a significant amount of human
resources, which could be better distributed and utilized elsewhere. Hence, poor system quality
can lead to consumption of valuable company resources. As the IT function is responsible for
problems caused by IT failure, it will try to ensure high system quality. If a system cannot
provide these requirements, it is likely to be replaced (Furneaux and Wade 2011). The
relationship between continuance and system quality has gathered mixed empirical support
(Petter et al. 2008) on an organizational level. However, it has not been tested in the context of
SaaS or ES. It was therefore hypothesized that

H1: System quality is positively correlated with continuance intentions.

Information Quality

Information quality is the most desirable characteristic of system output (Delone and McLean
2003), referring to aspects such as format, timeliness, or comprehensibility. One of the main
tasks of ES is the provision of information for strategic, management, and operational needs
within a company (Anthony 1965). Poor information quality can harm the company on several
organizational levels. For instance, operational users of the system are dependent on an adequate

format of the data, as transferring data between input interfaces can consume considerable time
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when formats are incompatible. In addition, strategic decisions are often based on an aggregation
and analysis of fundamental data, with the quality of the information significantly affecting
executives in their organizational behavior. If the system is not capable of providing relevant and
properly formatted data, executives might give this pressure down to the IT function, which will
be forced to replace the information system. There is no sufficient empirical evidence for the
relationship between information quality and continuance intention (Petter et al. 2008). Thus, it
was hypothesized that

H2: Information quality is positively correlated with continuance intentions.
Net Benefits

Net benefits is the extent to which an information system is beneficial to individuals, groups, and
organizations (Delone and McLean 2003). The main task of an information system is to support
the company in its business processes. Hence, an information system is only a means to an end,
such as profitability. The failure to support business processes, help to raise productivity or the
exposure to risks due to the information system therefore have to be seen as essential parts
whether an ES is continuously used. Hence, failure to support company goals on the part of an
information system might lead to discontinuance of this system. There is some empirical
evidence for the relationship between net benefits and continuance intention (Petter et al. 2008).
However, this relationship has not been tested in the context of SaaS. Therefore, it was
hypothesized that

H3: Net benefits are positively correlated with continuance intentions.
3.2. Continuance Inertia

We define continuance inertia as sources which positively influence the continuance of
information systems. However, in contrary to IS success, these sources are not related to a
positive evaluation of the system. In our study, this is represented by technical integration of the
system and system investment as socio-organizational commitment analogously to the work of
Furneaux and Wade (2011).

Technical Integration

Technical integration is defined as the “extent to which an information system relies on

sophisticated linkages among component elements to deliver required capabilities” (Furneaux
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and Wade 2011). Despite the vision of seamless service orientation and modern ERP systems,
information systems are usually embedded within an interwoven network of information
technology. These interrelations between operational systems are often not well documented,
leading to unpredictable system performance when a system is replaced. In addition, replacement
intentions are usually formed more easily with regard to systems with a low complexity, as high
complexity and integration increases the likelihood of difficulties when the system is
discontinued (Furneaux and Wade 2011), resulting in performance shortcomings which can
severely damage daily business. Thus

H4: Technical integration is positively correlated with continuance intentions.
System Investment

System investment is defined as “the financial and other resources committed to the acquisition,
implementation, and use of an information system” (Furneaux and Wade 2011). Implementing
and maintaining an information system is usually associated with a variety of investments, such
as capital and human resource investments. Therefore, discontinuance of an information system
is usually associated with a short-term loss of company resources, which in turn is associated
with additional costs for implementing the replacing system. In addition, IT decision makers
have expressed their feeling of “wasting” resources (Furneaux and Wade 2011) when
discontinuing a system. The relationship between system investment and continuance intention
(as negative replacement intention) was insignificant in the initial study (Furneaux and Wade
2011). Despite this fact, we hypothesize that

H5: System investment is positively correlated with continuance intentions.
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Continuance Forces Continuance Inertia
. H | | H4 . .
System Quality* ; ; Technical Integration*
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Information Quality* ; Continuance Intention i System Investment**
; not investigated T T
. H3

Net Benefits ; Continuance * technology-related variable
Decision ** socio-organizational variable

Figure 1. Research Model
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4. METHODOLOGY
41. Data Collection

The full-scale field test was conducted between August and December 2012. The survey was
made available as an online questionnaire, on paper, and as an interactive PDF file. It was then
distributed over several distribution channels, such as social media channels of cloud service
providers, or it was directly made available to IT decision makers having adequate backgrounds
(e.g. via business networks like LinkedIn and XING). After dropping 23 invalid questionnaires,
115 questionnaires were used to test the research model (see Table 1). Due to the methodology
of the survey, individuals reported on organizational or group properties. It was therefore
important to make sure the participants possessed adequate knowledge. Hence, we applied the
key informant approach (Segars and Grover 1998). This included a note in the introduction part
of the questionnaire that the study addresses key decision makers, and a specific question at the
beginning of the questionnaire asking if the participant is involved in the decision whether or not
the ES should be continued. In addition, in an effort to increase content validity, we asked the
participants to fill out the questionnaire with regard to one specific type of ES only. Due to the
distribution method via social media platforms, the response rates could not be calculated
reliably. However, to address the possibility of response rate bias, we used a stratified sample of

IT decision makers.

Table 1. Sample Characteristics
Position in Company # | # Employees # System Age #
Top Managememt 52 | 1-99 35 1-6 months 26
IT Executive 34 | 100-249 14 7-12 months 29
Line of Business Manager 17 | 250-499 29 13-18 months 36
IT Personnel 10 | 500-999 16 18+ months 24
Others (e.g. IT strategy) 2 | 1000+ 21
4.2. Instrument Development

To test the research model, we used both formative and reflective measures (see Table 2). The
items were measured on a 7-point Likert scale, ranging from “strongly disagree” to “strongly
agree”. Continuance forces were measured formatively, as formative measurement provides

“specific and actionable attributes” of a concept (Mathieson et al. 2001), which is particularly
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interesting from a practical viewpoint. In formative measurement, the weight of single indicators
can be used to draw practical implications on the importance of specific details and therefore
guide practical enforcement on these system characteristics (e.g. “overall system quality is high”
(reflective) vs. “system is easy to use” (formative)). Another possibility of modeling “actionable
attributes” would have been the use of multi-dimensional constructs, where first-order constructs
(dimensions) can be measured reflectively (e.g. Wixom and Todd 2005). However, taking the IT
decision makers’ time constraints into account, this approach would have been rather
impracticable, as it would have raised the number of questions by the number of three (assuming
three indicators per first-order construct). Unlike continuance forces, which represent the
evaluation of an information system’s success, continuance inertia can be seen as historically
given. Measuring these constructs formatively would add little to the practical contribution of the
study. Therefore, these constructs were measured using well-validated reflective scales
(Furneaux and Wade 2011). The formative instrument was developed according to Moore and
Benbasat (1991), with elements of newer scale development procedures (Diamantopoulos and
Winklhofer 2001; MacKenzie et al. 2011; Petter et al. 2007) in six steps (see Figure 2). In the

following, the process is described in detail.

I: Item Creation mp I1: Scale Development m@ I11: Instrument Testing

( N
Conceptuall_zguo_n Access Content Validity Pretest and Refinement
Content Specification
= -
~~ Eg=
(
Item Generation } Field Test

S

(" Evaluation of Formative )

Measurement Model and

Before Data Collection L Re-Specification

J

Figure 2. Quantitative Assessment of Formative Instrument

In the conceptualization and content specification phase, we clearly defined the constructs and
identified SaaS specific success dimensions by conducting a content-based systematic literature
review based on Webster and Watson (2002). To these newly identified SaaS specific
dimensions, we added existing ES success measures (Gable et al. 2008) and general IS success

measures (Wixom and Todd 2005). This led to an initial set of 39 net benefits, 8 information
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quality dimensions and 21 system quality dimensions. This initial set was then reduced by the
first author by culling or dropping items which seemed too narrow or not significant in our
context of investigation. Based on this identification of the relevant dimensions, we then
generated an item pool which represented all aspects of the construct, while “minimizing the
extent to which the items tap concepts outside of the domain of the focal construct” (MacKenzie
et al. 2011). As “dropping a measure from a formative-indicator model may omit a unique part of
the conceptual domain and change the meaning of the variable, because the construct is a
composite of all the indicators” (MacKenzie et al. 2005) and keeping “irrelevant items” will not
bias the results when analyzing the data using PLS (Mathieson et al. 2001), all initially identified
dimensions were kept and transformed into items. Content validity, which is the “degree to
which items in an instrument reflect the content universe to which the instrument will be
generalized” (Straub et al. 2004), was assessed using the Q-sorting procedure, which, according
to Petter et al. (2007), is one of the best methods to ensure content validity for formative
indicators. In this effort, we followed a two-round procedure. In the first round we gave a list of
the previously created items and construct definitions to one regular student, one doctoral
student, one associate professor, and one professor. The participants then had to match the items
to the different constructs. The first round showed a low average hit ratio of 0.67 and a Cohen’s
Kappa (Cohen 1968) of 0.63. After identifying and changing problematic items (e.g. wording,
intersection between items), this procedure was repeated. In the second round the hit ratio rose to
0.85 and Cohen’s Kappa was clearly above the recommended threshold level of 0.65 (e.g. Todd

and Benbasat 1992). After this round, two more items were modified.

The pretest was conducted to have a first test of the overall instrument, especially concerning
wording, length, and instructions (Moore and Benbasat 1991). The questionnaire was distributed
to sales and consulting divisions of one of the largest cloud service providers worldwide, as well
as to professors, associate professors, and doctoral students. The survey was distributed online.
Under each question page a textbox was given, allowing the participants to freely comment on
problems. 19 questionnaires were completed. A few changes were made, such as the shortening
of introductory text or re-wording of “my cloud enterprise system” to “our cloud enterprise
system” to highlight the organizational character of the study. The quantitative evaluation of the

formative measurement model is described in the subsequent chapter.
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Table 2. Primary Constructs and Definitions

Construct

Definition

Literature Sources

System Quality

(Formative)

The desirable characteristics of a system, e.g. ease of use,
reliability, response time, etc.

Bailey and Pearson 1983
DelLone and McLean 1992
Delone and McLean 2003

Information
Quality
(Formative)

The desirable characteristics of system output, e.g.
completeness, format, relevance, etc.

Bailey and Pearson 1983
DeLone and McLean 1992
Delone and McLean 2003

Net Benefits
(Formative)

The extent to which an information system is beneficial to
individuals, groups and organizations.

DelLone and McLean 1992
Delone and McLean 2003

System “The financial and other resources committed to the Gill 1995

Investment acquisition, implementation, and use of an information Keil et al. 2000
(Reflective) system.” Furneaux and Wade 2011
Technical “The extent to which an information system relies on Swanson and Dans 2000
Integration sophisticated linkages among component elements to deliver Furneaux and Wade 2011
(Reflective) required capabilities.”

4.3. Data Analysis

The data was analyzed using SmartPLS (Ringle et al. 2005) and SPSS. SPSS was used to
calculate variance inflation factors and to run additional exploratory factors analysis. We chose a
variance-based approach to analyze the structural model for four reasons. First, PLS is well
suited to analyze small to medium sample sizes, providing parameter estimates at low sample
sizes (Chin et al. 2003; Hulland 1999). Second, PLS is more appropriate for exploratory research
(Gefen et al. 2011), especially to explore new structural paths within incremental studies which
build on prior models (Chin 2010). Third, due to its variance-based approach, PLS is better
suited for predictive application. As the goal of the study was to find drivers of organizational
level continuance, and not to test a specific behavioral model, PLS is adequate in this context.
Fourth, continuance forces were measured formatively, which is adequately supported by PLS.
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5. RESULTS

The full-scale The PLS estimates were reported according to recommendations provided by Hair
et al. (2011), and in a 2-step approach, as outlined by Chin (2010). The measurement model and
the path model were both analyzed with parameter settings using 115 cases and 5000 samples
(Hair et al. 2011). Missing values were replaced using the “mean replacement” algorithm

supported by SmartPLS.
5.1. Measurement Model

The reflective measurement model was assessed by estimating internal consistency, as well as
discriminant and convergent validity (see Appendix, Table 4). The instrument showed
satisfactory reliability, as reflective factor loadings were all above 0.64, which is clearly above
the proposed threshold level of 0.5 (Hulland 1999). Composite reliability also was adequate, with
all constructs being above 0.85 (Nunnally and Bernstein 1994). Convergent validity was
established as average variance extracted (AVE) of all constructs was clearly above 0.5 (Fornell
and Larcker 1981). All square roots of each AVE were higher than the corresponding latent
variable correlations, showing a desirable level of discriminant validity (see Table 3).

Table 3. Discriminant Validity

Latent Construct 1 2 3 4 5 6
1. System Quality formative

2. Information Quality 0.68 formative

3. Net Benefits 0.63 0.54  formative

4. Technical Integration -0.15 -0.05 -0.16 0.89

5. System Investment -0.28 -0.07 -0.25 0.68 0.73

6. Continuance Intention 0.68 0.52 0.56 -0.28 -0.16 0.74

Note: The diagonal (bold) shows the construct's square root of AVE

Formative measures were assessed using the 3-step procedure proposed by Hair et al. (2013) (see
Figure 3). The results can be found in the Appendix (Table 5). In a first step, convergent validity
was assessed, which is the “extent to which a measure correlates positively with other measures
of the same construct” (Hair et al. 2013). In other words, formative constructs should highly
correlate with reflective measures of the same construct. This test is also known as redundancy
analysis (Chin 1998). All constructs showed adequate convergent validity, with path strengths
ranging from 0.82 to 0.87, which is above the threshold level of 0.8 (Chin 1998). The reflective
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set showed adequate convergent validity, with values above 0.96. The second step was about the
assessment of the measurement model for collinearity issues, which was done by calculating the
variance inflation factors (VIF) of each indicator. All VIFs showed to be clearly below the
recommended threshold level of 5 (Hair et al. 2013). In a third step, indicators were assessed for
significance and relevance employing the full research model. Several formative indicators were
not significant at the p=0.1 level. However, this is not surprising, since, according to Cenfetelli
and Bassellier (2009), the higher the number of indicators is, the more likely is it that these
indicators are non-significant, as several indicators “compete” to explain the variance in the
target construct. In their seminal article, Mathieson et al. (2001) employ seven formative
indicators to measure perceived resources, of which four are insignificant. In our study, system
quality shows three indicators to be significant at the p=0.1 level, whereas information quality
only shows one indicator to be significant. Net benefits shows two indicators to be significant.
Cenfetelli and Bassellier (2009) note that the non-significance of indicators should not be
misinterpreted as irrelevance. It means only that these indicators have a smaller influence on the
target construct than other indicators do (weight). Another problem is the occurrence of negative
indicator weights (Cenfetelli and Bassellier 2009), which should not be interpreted as the item
having negative impact on the construct, but that it is more highly correlated with indicators of
the same measure than with the construct it measures. To handle insignificant and negative
indicators, we followed a procedure recommended by Hair et al. (2013) to eliminate problematic
items by assessing both, significance and loadings of the items. While the weight of an item
indicates its relative importance, loadings represent the absolute contribution of the indicator. In
other words, an indicator can be relatively unimportant, however, when “stronger” indicators are
deleted or not available, these indicators can still give a good estimation if the loadings are high.
The detailed procedure to eliminate problematic items is described in Hair et al. (2013) (chapter
5) and subsequently applied. All outer loadings are above 0.5, except for NB8 (Innovation
Ability) and NB11 (IT staff requirements). Both indicators’ loadings are significant, hence they
are kept.
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Step 1 Assess convergent validity of formative
measurement models

Step ) Assess formatlv_e mef_alsu_rement model for
collinearity issues

Step 3 Assess the S|gn|f|ca_lncg an_d relevance of the
formative indicators

Figure 3. Assessment of Formative Instrument (Hair et al. 2013)

5.2. Path Model

Having established the appropriateness of the measures, we tested the model with the previously
outlined parameter settings. Our model was able to explain 55.9 % of the variance in continuance
intention (see Figure 4). All paths, except for H2, showed significant relationships above p<.05.
The highest amount of variance was explained by system quality. In contrast to our prediction,
technical integration had a negative impact on continuance intention. Due to the nature of PLS
calculating the path strengths, it is principally also possible that other effects had a stronger
influence, hence, turning the algorithmic sign, even though the impact is generally positive.
Therefore, we ran a single regression, where the sign still kept being negative. In addition to R?2
values, we also assessed predictive relevance by applying the blindfolding procedures to obtain
cross-validity redundancy (Chin 1998). The results indicated a good predictive relevance with all
Q2 being greater than 0 (Geisser 1975), with omission distance being iterated between 5 and 10
(Hair et al. 2011).
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Figure 4. Results of Path Analysis
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6. DISCUSSION

The variables identified were able to explain 55.9% of the variance in continuance intention.
System quality had the highest positive effect on the dependent variable, followed by system
investment. Information quality had no significant effect. The results are quite interesting, both
from a practical and a theoretical viewpoint. High information quality is important for all
employees of the company, with different needs depending on the organizational cohort
(Anthony 1965). As outlined in the hypotheses development section, poor information quality
can impact business processes throughout the company, causing severe time loss when e.g.
information is presented in an improper format or is incomplete. However, the results show that
continuance intention is not significantly influenced by information quality. We can only
speculate why this is the case, as there has only been one study which has investigated the
relationship (positive) between information quality and continuance on an organizational level
(Fitzgerald and Russo 2005). One possibility could be a high information quality in general
across ES, where the IT function takes high information quality for granted. Another possibility
could be that information quality is generally important, but poor information quality is
perceived as relatively less important for daily business as e.g. low reliability of a system. Due to
limited customer contact time, cloud service providers should emphasize the benevolence
concerning system quality and net benefits. More specifically, service providers’ sales personnel
should emphasize that the cloud-based ES provides the key functionality needed to support
business processes, that the system is secure, and that it can easily be customized. From a
company benefits perspective, showing organizational productivity improvements as well as
enhanced decision making capabilities should be demonstrated. What we did not predict was the
negative impact of technical integration, and it is somewhat difficult to interpret this finding. Per
hypothesis development the reason why highly integrated technical systems are less likely to be
discontinued is the unpredictability of system failures between highly dependent systems. The
results indicate that the mechanism might be different than expected in the context of cloud
computing. For instance, it might be possible that high levels of technical integration may remind
respondents about the cumbersome process associated with integrating the systems, and therefore
negatively affects their perceptions of (and satisfaction with) the system (Wixom and Todd
2005). This could in turn negatively affect continuance intention. This is also in line with

Leonard-Barton (1988), who found that failures occurred when developers and users were
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unwilling to work with the system, e.g. due to high system complexity. System complexity, as
one dimension of technical integration, has also been shown to result in technostress for
individual users (Ayyagari et al. 2011), which could negatively impact the willingness of an
organization to continue system use. System investment influenced continuance intention
significantly, as we predicted. This is not surprising, as disinvestments have been shown to be
perceived as “loss” or “waste”. There are several ways to handle the sunk cost phenomenon,
such as involving managers in replacement decisions which were not involved in buying

decisions (Benlian et al. 2012).

From a theoretical viewpoint, the results show that framing the problem on an organizational
level is adequate. According to TPB, net benefits should be interpreted as behavioral belief,
similar to perceived usefulness, whereas system quality and information quality are typical
external variables (Wixom and Todd 2005). In other words, as information systems are
implemented to support higher company goals, they are usually only a means to an end, i.e. to
achieve company benefits. Therefore, if continuance intention was analyzed from a behavioral
stance, net benefits should have the highest impact on continuance intention, as it is the main
reason why a system is implemented. Hence, the results show that the process in which
companies decide upon continuing a system is more complex than an individual behavioral
mechanism. The study also has interesting implications for further research on adoption,
continuance, and discontinuance. As the study suggests, factors from discontinuance research
also impact the central concept of continuance, even at an early stage of adoption. Undoubtedly,
there are numerous differences between factors influencing the use or replacement decision at
different stages of the software lifecycle. Further research will have to clarify, how these
different “adoption phases” are interrelated. Finally, our study makes an important contribution
in understanding the role of IS success as post-adoption variables in the organizational level
continuance of information systems, where surprisingly, only little research has been conducted
(e.q. Petter et al. 2008; Urbach et al. 2009).

Our research has several limitations which have to be highlighted. First, it is important to note
that, due to our research design, individuals report about organizational properties. It can
therefore be argued that the results represent individual views rather than a shared opinion within
the enterprise. Several organizational studies suffer from this possible bias, which can hardly be

accessed statistically. There are two possibilities as to how future research could tackle this
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problem. First, a longitudinal study design would contribute to measure actual behavior,
legitimating the results, if statistically relevant. This is especially relevant as the cross-sectional
study design cannot test the directions of the hypotheses, which were derived theoretically only.
Second, “hard data”, such as percentage of uptime or cost savings should be included into the
dataset, which would also allow to reduce common method variance. Even though the study
explained a reasonable amount of variance, there are several factors which also could be relevant
in predicting continuance intention. For instance, Benlian and Hess (2011) have found that risk
awareness concerning SaaS is still present after the system has been adopted and the actual
performance can be assessed. In addition, there could be a multitude of concepts, such as
environmental or institutional pressures, which might also influence the decision to discontinue
existing systems. Future research will have to take additional perspectives to understand
continuance on an organizational level. Third, the sub-samples of our data, such as different
kinds of functional ES, implementation times, or industries might help understand structural
differences. Further studies should therefore include predictive relevance between stakeholder

perspectives, functional complexities of the ES, or between industries.
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APPENDIX

Table 4. Quantitative Assessment of Measurement Model (Reflective)

Continuance Intention* (reflective) (Adapted from Bhattacharjee 2001) loadings t-value AVE %ZT:ESISI::;
0.74 0.85
i We mt_en_d to continue the subscription of our cloud enterprise system rather than discontinue its 0.866 12,300
subscription.
ci2 We |nte'nd to continue the subscription of our cloud enterprise system than to subscribe to any 0.853 18.727
alternative means.
. . . . Composite
Technical Integration (reflective) (Adapted from Furneaux and Wade 2011) loadings t-value  AVE Reliability
0.89 0.96
TI1 The technical characteristics of the system make it complex. 0.931 19.343
TI2 The system depends on a sophisticated integration of technology components. 0.964 22.714
TI3 There is considerable technical complexity underlying this system. 0.938 18.156
. . Composite
System Investment (reflective) (Adapted from Furneaux and Wade 2011) loadings t-value  AVE Reliability
0.73 0.89
Si1 Significant organizational resources have been invested in this system. 0.641 2.253
SI2 We have commited considerable time and money to the implementation and operation of the syster 0.947 3.148
SI3 The financial investments that have been made in this system are substantial. 0.946 3.120

* One item was dropped due to poor psychometric properties.
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Table 5. Quantitative Assessment of Measurement Model (Formative)

Redundancy Analysis, Assessing Multicollinearity, Significance and Contribution

Net Benefits (formative) VIF  t-value weights loadings
Our cloud enterprise system...
NB1 ... increases the productivity of end-users. 3.696  0.160 0.034 0.751
NB2* ... increases the overall productivity of the company. 3.557 2.078 0.485 0.806
NB3* ... enables individual users to make better decisions. 1.875 1.786 0.342 0.660
NB4 ... helps to save IT-related costs. 2912 1.072 0.287 0.515
NB5 ... makes it easier to plan the IT costs of the company. 2475 1474 -0.308 0.331
NB6 ... enhances our strategic flexibility. 3923 0.595 -0.153 0.492
NB7 ... enhances the ability of the company to innovate. 3559  1.278 -0.331 0.313
NB8 ... enhances the mobility of the company's employees. 2.855  0.342 0.082 0.657
NB9 ... improves the quality of the company's business processes. 2156  0.918 0.235 0.593
NB10 ... shifts the risks of IT failures from my company to the provider. 1.888  1.495 0.328 0.562
NB11 ... lower the IT staff requirements within the company to keep the system running. 1.708  0.539 0.141 0.365
NB12 ... improves outcomes/outputs of my company. 1.955  0.504 0.122 0.514
Net Benefits (reflective) (Adapted from Wixom and Watson (2001)) ?
Redundancy Analysis 0.815
NB13 ... has changed my company significantly. 23.901 0.903
NB14 ... has brought significant benefits to the company. 91.381 0.938
System Quiality (formative) VIF  t-value weights loadings
Our cloud enterprise system...
SQ1# ... operates reliabliy and stable. 1570 0.729 0.088 0.530
SQ2# ... can be flexibly adjusted to new demands or conditions. 2463  1.399 0.257 0.785
SQ3# ... effectively integrates data from different areas of the company. 2152  0.941 -0.148 0.619
SQ4# ... makes information easy to access (system accessibility). 2201 0.093 0.015 0.574
SQ5 ... is easy to use. 2.245  0.450 0.071 0.586
SQ6# ... provides information in a timely fashion (response time). 1941 0.234 -0.035 0.515
SQ7* ... provides key features and functionalities that meet the business requirements. 2257 2117 0.338 0.803
SQ8* ... Is secure. 1.334  2.090 0.250 0.638
SQ9 ... is easy to learn. 2308 0.342 -0.055 0.504
SQ10 ... meets different user requirements within the company. 2.031 0.543 0.105 0.654
SQ11 ... is easy to upgrade from an older to a newer version. 1.643  1.053 0.152 0.638
SQ12* ... is easy to customize (after implementation, e.g. user interface). 2.006  1.857 0.318 0.762
System Quiality (reflective) (Adapted from Wixom and Todd (2005)) i
Redundancy Analysis 0.808
SQ13#  Interms of system quality, | would rate our cloud enterprise system highly. 141.426 0.969
SQ14#  Overall, our cloud enterprise system is of high quality. 136.564 0.969
Information Quality (formative) VIF  t-value weights loadings
Our cloud enterprise system...
1Q1# ... provides a complete set of information. 2313  0.070 0.016 0.726
1Q2# ... produces correct information. 2280 0.194 -0.054 0.661
1Q3# ... provides information which is well formatted. 2711 0.010 -0.025 0.725
1Q4#* ... provides me with the most recent information. 2,793  1.632 0.460 0.879
1Q5 ... produces relevant information with limited unnecessary elements. 2774 1412 0.393 0.905
1Q6 ... produces information which is easy to understand. 2903 1491 0.317 0.841
Information Quiality (reflective) (Adapted from Wixom and Todd (2005)) 2
Redundancy Analysis 0.868
1Q7# Overall, I would give the information from our cloud enterprise system high marks. 85.378 0.961
1Q8# In general, our cloud enterprise system provides me with high-quality information. 69.523 0.956

# Wixom and Todd (2005); * significant at least at the p=0.1 level
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CHAPTER VII: CONCLUSION

1. RESEARCH SUMMARY

The research question of the thesis was as follows: What factors influence the organizational
level continuance intention of cloud-based enterprise systems (ES)? In an effort to answer this
question, the thesis provided five interrelated papers regarding the continuance and success of
operational cloud-based ES. In Chapter 2 a conceptual model to study the continuance of
operational cloud-based ES was developed. Subsequently, within the third Chapter, an
instrument was created to formatively measure cloud-based ES success-related variables.
Within Chapter 4, the variables proposed in Chapter 2 were quantitatively explored using
reflective measures of well-validated reflective measurement instruments. In Chapter 5, it was
investigated, which influence distinct success variables have on the continuance intention of
the strategic and management cohorts to dissolve problems regarding the broadness of the
sample. Finally, in Chapter 6, the findings of the Chapters 2 to 4 were synthesized and the
formative measurement instrument developed in Chapter 3 was used to quantitatively assess

the final research model.

The thesis provided evidence that continuance intention is both, influenced by information
systems success variables, as well as continuance inertia. More specifically, system quality
and net benefits had a significant’ positive impact on continuance intention. Information
quality showed to have no siginificant impact on the dependent variable. In contrast to the
development of the hypothesis, technical integration had a significant negative impact.
System investment had a significant positive impact on continuance intention (both, in
Chapters 4 and 6). The key empirical findings related to the research question are summarized
in Figure 1.

! Refers to significance at least at the p=0.1 level.
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Operational Cloud-Based ES Success (Paper 2, Chapter 3)

+ Strategic flexibility, cost savings, improvement of outputs/outcomes, and organizational productivity had
significant (p=0.1) impact on net benefits before re-specification

* Net benefits was re-specified according to the original 1S success model (DeLone and McLean 1992)

 Reliability, provision of key features, and ease of customization had significant (p=0.1) impact on system
quality before re-specification

» System quality was re-specified into architecture agility, system performance, business requirements, ease of
utilization, and security

 Information quality showed to be robust in the context of cloud-based ES

Subscription Renewal of Cloud-Based ES (Paper 3, Chapter 4)

« System quality, technical integration, system investment, attitude, and net benefits had significant (p=0.1)
impact on continuance intention

+ Confirmation had a significant (p=0.1) impact on attitude and net benefits

+ Technical integration had a negative impact on continuance intention

+ Information quality had no significant impact on continuance intention

Operational Cloud-Based ES — Stakeholder Perspectives (Paper 4, Chapter 5)

+ System qualtiy had the highest impact on continuance intention in the strategic cohort

+ Information quality had the highest impact on continuance intention in the management cohort
+ Information quality showed to significantly (p=0.1) differ between cohorts

« Information qualtiy had no significant impact on continuance intention of the strategic cohort
+ Net benefits had no significant impact on continuance intention of the management cohort

Continuance of Cloud-Based ES (Paper 5, Chapter 6)

» System quality had the highest impact on continuance intention

» System quality, net benefits, technical integration, and system investment had significant (p=0.1) impact on
continuance intention

« Information quality had no significant impact on continuance intention

» Technical integration had negative impact on continuance intention

Figure 1. Key Empirical Findings
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2. IMPLICATIONS FOR INFORMATION SYSTEM THEORY

The work makes two main theoretical contributions which are not artifact specific.

2.1. An Imperative for Information Systems Success Research

The first theoretical contribution lies in studying the role of information systems success as
post-acceptance variables in continued information systems use. Especially on an
organizational level of analysis, there is a lack of empirical findings concerning the
relationship between success variables and continuance intention (Petter et al. 2008; Urbach
et al. 2009). Net benefits and system quality both explained a decent amount of the variance
in continuance intention, showing the importance of post-acceptance success evaluations on
the intention to continue the subscription of cloud-based ES. Interestingly, within Chapters 4
and 67 there was no significant correlation between information quality and continuance
intention, even though information needs of the distinct stakeholder groups are among the
most important IT executive concerns. Triggered by this finding, we conducted an exploratory
stakeholder analysis in Chapter 5, revealing that information quality contributes to the
prediction of continuance intention in the management cohort, but not in the strategic cohort.
The results propose that the prediction of continuance intention might be dependent on
patterns and mechanisms which have yet to be identified and which cannot be reduced to an

individual behavioral mechanism.

The information systems success model (DeLone and McLean 1992) and its revision (Delone
and McLean 2003) have been criticized in various publications (e.g. Seddon 1997) for its
questionable hypotheses network, which was developed based on the theory of
communication (Shannon and Weaver 1949) using a content-based literature review. The
information systems success model has often led to confusion as it is generally designed to be
applied both, on an organizational level of analysis and an individual level of analysis (Petter
et al. 2008). However, the success variables cannot all be applied on an organizational
context. For instance, user satisfaction is an individual level variable solely, whereas system
quality can both, be interpreted as organizational level and individual level variable. In this
thesis only the success variables were included, but not the hypotheses suggested by the
model. The success variables showed to adequately represent success, and showed to be a
good predictor of organizational level continuance. This clarifies two things, which have to be

2 Note that the sample used in Chapter 4 is a subset of the sample used in Chapter 6. Hence, it is not surprising
that the data analysis yields similar results, even though the measurement of the success dimensions differed
between the Chapters 4 and 6.
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addressed in future research on information systems success. First, the variables, which are
applicable (e.g. information quality, system quality, and net benefits) are adequate and
meaningful on an organizational level. Therefore, the variables themselves are a good
representation of success by themselves and should be included in future research. This is
especially supported by the fact that the information systems success variables captured all
identified SaaS success dimensions exhaustively. Second, the mix of individual level and
organizational level elements concerning the whole information systems success model leads
to misinterpretation and false accumulation of empirical knowledge. Research in this area will
have to clearly separate organizational level information systems success and individual level
information systems success, leading to distinct theoretical perspectives, models, and
hypotheses development, which makes it necessary to completely revise the existing body
theoretical contributions on information systems success (especially on an organizational
level). This also relates to the criticism of Prof. Dr. Peter Mertens (Buhl et al. 2010), who
validly points out that professional information systems are installed to support an
organization, hence, its success should be assessed related to its organizational impact and

organizational effectiveness.
2.2. The Divergence of Adoption, Continuance, and Discontinuance Research

The second theoretical contribution of the thesis, especially regarding Chapter 6, is the
provision of an organizational level continuance framework. In this effort, it was possible to
integrate elements of the discontinuance framework (Furneaux and Wade 2011), which
showed to be important variables in explaining the variance of the dependent variable. In this
case, it was shown that variables, which influence discontinuance intention in latter stages of
the information systems lifecycle, are also meaningful even in an early stage after adopting

the system.

It is clear that the importance of variables varies between the different stages of the
information systems lifecycle or adoption scenarios. For instance, it makes a difference if a
system is adopted and the system to be replaced is highly embedded within an IT
infrastructure or an information system is newly added on top of an existing infrastructure. In
the first case, the organization might decide not to replace the system due to unpredictability
of system failures (e.g. Furneaux and Wade 2011), whereas in the second case this disposition
does not play a role. Hence, clearly differing between these stages is an imperative for
information systems research (especially when considering cross-sectional research design),

which is not considered even in the case of recent top publications (Jeyaraj et al. 2006), where
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adoption and continuance are not clearly defined (e.g. continuance starts after the system has
been implemented, which has to be noted in the survey). This is especially true for
organizational level research, where only few papers exist studying continuance and
discontinuance of information systems (Furneaux and Wade 2011). Given the findings of this
thesis, where we found variables of discontinuance research being relevant in an early stage of
continuance, future research on organizational level adoption, continuance, and
discontinuance will have to clearly distinguish the three stages, and in a next step, find
interferences between the variables in distinct stages. For instance, as the results of the thesis
suggest, technical integration is a variable which is both relevant in an early and late stage of
the information systems lifecycle.
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3. IMPLICATIONS FOR RESEARCH ON CLOUD-BASED ENTERPRISE
SYSTEMS

The work yielded two important results for future research on cloud-based ES.

First, according to Armbrust et al. (2010), cloud computing is utility computing on a
commercial basis. Due to discussions with experts in the cloud-based ES domain, | got an
intuition that this is not generalizable on all cloud solutions. While IT infrastructure services
might already apply very closely to the vision of utility computing, more complex cloud
solutions, such as platform as a service (PaaS) and software as a service (SaaS), or even
cloud-based ES, cannot be “turned on and turned off” just as electricity, especially as cloud-
based ES also (like on-premise ES) face substantial implementation efforts. These reflections
were captured in the research models by including technical integration and system
investment (Furneaux and Wade 2011), which are both concepts representing commitments
which enforce behavioral persistence. Both concepts showed to contribute significantly to the
explanation of continuance intention of cloud-based ES, showing that low entry barriers, low
initial investments, etc., which have been named as outstanding cloud benefits, have to be
seen critically in the context of cloud-based ES. This is also true for system characteristics
like flexibility, ease of integration, etc., where cloud-based ES still represent a substantial
technical complexity and cannot simply be “turned off” and replaced by another cloud-based
ES. For instance the work of Benlian et al. (2011) or Benlian and Hess (2011), which must be
seen as important empirical contributions on SaaS adoption and continuance, do not include
continuance inertia as factors hindering organizational change. In fact, they only take positive
and negative behavioral beliefs into account in studying continuance intention, which does
not adequately represent the full spectrum of antecedents triggering organizational change. In
addition, the papers focus on an individual level perspective, which, as the research process
showed, might not be the most adequate way of framing the research problem due to the
“mixed level fallacy”. Future research on cloud-based ES and SaaS will have to study
additional factors from organizational level research as antecedents of organizational system

continuance.

In Chapter 3 it was shown that most of the dimensions composing the overall perception of
the benefits of a cloud-based ES can be found in existing ES literature. Only strategic
flexibility as SaaS specific dimension significantly added to the measurement of net benefits.
The same holds true for system quality, where only ease of customization was identified as

both ES- and SaaS-related success measure. The results show that the technology foundation
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does play a decent role when evaluating the success of ES, however, classical ES success
measures as proposed by Gable et al. (2008) provide a good starting point for cloud-based ES
success measurement. Future research on ES in general will have to find to which degree the
underlying IT infrastructure (e.g. on-premise vs. cloud-based) really plays a role in the
assessment of ES success or whether the way of provision is just a relatively unimportant
topic.
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4.  LIMITATIONS

This study has several imitations which are subsequently discussed. Most importantly, this
includes the research model and the mode of data collection. The papers presented in this
dissertation study organizational level continuance surveying IT decision makers. Developing
the hypotheses on an individual level (as per Chapter 2, 4, and 5) implies that the IT decision
makers have the full empowerment over continuing and discontinuing the cloud-based ES,
assuming that continuance can be studied according to individual behavioral mechanisms. In
contrast, developing the hypotheses on an organizational level (as per Chapter 6) assumes that
the IT decision makers report about organizational level information systems properties,
however, the reason why specific variables influence organization level characteristics are
distinct in both hypotheses developments. Paper 5 provided some evidence that the way of
developing the hypotheses on an individual level cannot explain the results fully satisfactory,
as the results are slightly different than predicted. It is a limitation of the thesis that the level
of analysis changed during the research process, as it can be confusing to see the same sample
from different perspectives, especially as the analysis of the data does not change, however,
the whole theoretical framing and hypotheses development differs. However, it was necessary

to build in the helpful feedback of the reviewer of Chapter 4.

Another problem of this study is the work with the construct “behavioral intention”, which
can be observed throughout information systems research and reference disciplines. This
development of research has to be seen critically, where the relationship between behavioral
intention and actual behavior is not tested anymore in a longitudinal study design, but this
relationship is more or less taken for granted. This is even more surprising, as several studies
have shown that this relationship is strongly dependent on the domain of application (Ajzen
1991). For this study, it was intended to test the actual continuance behavior, this means to
contact the participants after one year and to check whether the cloud-based ES is still in use.
However, the challenges which were faced while gathering the data showed that a
longitudinal study design would have resulted in several limitations in the data collection
process, which could not be overcome without significantly reducing the participants. This
was especially the case, as the survey participants were IT decision makers, with apparently
strict time constraints. In addition, the number of operational cloud-based ES is still limited,
as it is a quite new offering in the enterprise application market.

Finally, I want to express my general concerns with doing research using solely survey

methods, especially in the light of common method variance. While it can be agreed with
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Moore and Benbasat (1991) that perceptual measures might be stronger predictors of behavior
than hard data (five cent are probably “valued” differently by a millionaire than by homeless
person), a solid mix between “soft/perceptual” and “hard” data might rise the validity of the
results in future research. In this work, due to the difficulties that were faced and expected
when collecting the data, it was not asked for “hard” data like actual system uptimes or
measures of data quality such as consistency percentages, as it was felt that it might scare
potential participants off. It is an imperative for further research to include “hard” data when

testing the proposed models.
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5. FUTURE DEVELOPMENT OF RESEARCH

The limitations of this work also guide the direction of its future development. My biggest
concern related to empirical research is the sole usage of survey data in a cross-sectional
research design, as the intention to do something does not automatically lead to a specific
behavior, and, depending on the area of application, behavioral intention of an IT decision
maker might not even be a good predictor of actual behavior, especially in the case of
organizational change. Therefore, in my opinion, to truly do empirical research, it is necessary
to measure actual behavior in a longitudinal research design. Hence, future work should try to
include these considerations when gathering data. In addition to the problems resulting out of
the cross-sectional study design, I now see the usage of “arm length” research methods with
skepticism. It is possible that a lot of results in the empirical domain are due to common
method variance. Therefore mixing in “hard data points” or including experimental elements

might reduce this bias, raising the validity of the results.

Beneath these methodological issues, future work should focus on finding true differences in
the continuance of on-premise ES and on-demand ES. Hence, the survey should be distributed
among organizations which have installed on-premise ES and group differences between both
should be analyzed. There should be significant differences between the impact of e.g.
variables like system investment and technical integration between both deployment modes.
In addition, the differences in evaluation of success between both technology foundations,

including their benefits and success factors, should be studied.

From a theoretical perspective, the focus should lie on building a model which is more
parsimonious and does not need to include various variables from distinct models. Therefore,
one should seek for stronger a priori theories explaining a higher portion of the variance with
less included variables. For instance, institutional theory might better help to predict

organizational level continuance than the socio-technical approach applied in this thesis.
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