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ABSTRACT

The contribution of the paper is twofold. First, an overview is given, which success factors and value propositions have been
investigated in recent research in the context of software as a service. Subsequently an indicator of each factor’s relevance is
provided by counting the number of mentions in the IS literature. Second, it offers a categorization scheme of the extracted
factors according to Delone and McLean’s IS success categories. To identify the relevant factors a literature review is
conducted including high-ranked journal articles and conference proceedings, which are then complemented by referred
books. Performance is found to be the most important success factor, while cost saving is the major value driver of software
as a service. Additionally, the results show that many value propositions of software as a service are realized on an
organizational level, while the most success factors to “run” the service can be found in the system quality category.

Keywords
Literature Review, Software as a Service, SaaS, Value Proposition, Success Factor, DeLone and McLean.

INTRODUCTION

Software as a Service (SaaS) has been one of the most discussed topics among IT-managers in the last few years. This is
mainly the case because SaaS offers new chances and revenue streams for software sellers like SAP and Oracle with the
market potential estimated to be around 21 billion EURO in 2015 (Gartner, 2011). This practical relevance is complemented
by a steadily growing body of research concerning on-demand systems. However, the concept is not completely new.
Already at the end of the 1990s software was provided as an on-demand solution under the denomination of Application
Service Providing (ASP) (Benlian, 2010). This is even more surprising when considering that this model, which had failed to
gain a significant market share, today is seen as the IT-model of the future with the power to change paradigms in IT (Carr,
2009). This is supported by the fact that IT functions are consequently changing from core competency to context activity
(Carr, 2003). Similar to the concept and subsequent realization of an electric power station, the trend is moving from the
company-owned computing centers towards centralized “IT-factories” (Carr, 2009). Some IT-experts are more skeptical
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about the impact of cloud computing. Especially, the practitioners have highlighted the complexity and challenges faced due
to the adoption of SaaS (Dueck, 2009).

A wide variety of literature exists, examining single value and success drivers of SaaS. However, a coherent view
summarizing these factors is still missing. Companies offering SaaS solutions highlight a broad variety of benefits which
SaaS can offer without providing a rigorous and critical perspective of factors affecting the success of adopted information
technology. Thus, this paper tries to close this gap by providing a holistic view on factors, which can be seen as value
propositions (VP) of SaaS in comparison to on-premise solutions, as well as a more critical view on factors, which influence
the success of SaaS as context activity in enterprises.

This paper is structured as follows. First, the theoretical background is explained including the concept of SaaS, as well as the
definition of success factor (SF) and VP. Second, the applied methodology of the literature review according to Webster and
Watson (2002) is explained. Third, a meta-analysis of the investigated journal and conference articles is given, including an
overview according to the regional distribution of the investigated companies. Fourth, a list of SFs and VPs is iteratively
created and the relevant journals are screened for these factors, resulting in a quantitative overview concerning the single
factors. Finally, a classification is introduced in which SFs and VPs can be arranged according to different aspects.

Performance is found to be the most important SF, while cost saving is the major value driver of SaaS. Additionally, the
results show that many VPs of SaaS are realized on an organizational level, while the most SFs to “run” the service can be
found in the system quality category. According to Webster and Watson (2002) a good literature review should advance
science and give insights into the structure of a topic. Hence the results of the analysis of the success and value factors are
synthesized according to the framework of DeLone & McLean (D&M model) (2003) of IS success. The D&M model
captures SFs, which are critical as backbone of companies, as well as value-creational considerations on organizational level
as net benefits construct.

The results of this paper can be used in different ways. For instance, the classification can be used as operationalization of the
D&M model in the context of SaaS. Another possible application is the usage of the different SFs in a SaaS specific adoption
model. A third area of interest would be the empirical validation of the different constructs and factors with a “factor
analysis”.

THEORETICAL BACKGROUND
Definition of Software as a Service

In order to define SaaS, it is necessary to define the term cloud computing because SaaS is a specific form of cloud
computing. However, there is a high confusion among practitioners concerning the term cloud computing. This is underlined
by a study conducted by Forrester research, where only 58% of the surveyed managers were able to explain the cloud concept
correctly (Forrester, 2010). However, it is necessary to have a widely accepted definition of cloud computing within the
scientific community to discuss the topic on the same basis. A general definition of cloud computing is offered by the
National Institute of Standards and Technology (NIST). According to this definition, cloud computing has to fulfill the
following requirements: resources have to be provided in electronic form via internet. In the case of SaaS the resources are
software applications. The service is provided on-demand. The resources have to be scalable, this means that the use of single
customers is measurable and can be controlled (Benlian, 2010). Cloud computing offers four different iterations: private
cloud, public cloud, community cloud and hybrid cloud (Mell and Grace, 2009).

According to Mell and Grace (2009), cloud computing can be subdivided into three different service models: platform as a
service (PaaS), infrastructure as a service (IaaS) and software as a service (SaaS). The three service models have interrelated
components, however only SaaS will be explicitly explained.

SaaS as specific form of cloud computing is defined as follows: “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
a thin client interface such as a web browser (e.g. web-based email). The consumer does not manage or control the
underlying cloud infrastructure including network, servers, operating systems, storage, or even individual application
capabilities, with the possible exception of limited user-specific application configuration settings”.
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Success Factor

Generally, SFs are a limited amount of areas, in which the results can guarantee a successful positioning of the company.
Success in this context means that the success of the company rises (Esteves and Pastor, 2009). Success of the company is
then dependent on the company itself and can include, but must not, profit maximization or shareholder value maximization.
This argumentation can be transferred into a smaller area of relevance, where a success has to be specifically defined.
Success is always dependent on the task the information system has to fulfill. IS success is a widely discussed topic, therefore
it has to be clearly defined in the context of SaaS, what success really means. In the context of SaaS, success means that the
IT infrastructure supports the core business in a rigorous, non-failing manner to be successfully adopted or used. It has to be
mentioned that IT is a supporting function; therefore success is always defined indirectly via the degree to which the software
supports the company’s goals. Accordingly, we understand SFs in the context of SaaS as follows: SFs are certain areas,
which are critical to a successful adoption and usage from either vendor or customer side.

Value Proposition

The term VP has been widely discussed in marketing literature. It is often stated as the key requirement of a good business
model. We will not discuss the connection between business models and VPs, or whether specific VPs are better than others.
The considerations which lead to our definition of VP are as follows. In order to create a sales appeal, the customer has to
expect added value from the SaaS solution. VPs are aspects of a product or service that convince customers choosing one
specific solution over another (Anderson and Carpenter, 2011). In this context we define VPs as benefits, which create added
value compared to on-premise software. These VPs can (or cannot) be offered by software vendors. We use this simplified
definition of VP to guide our search on the question, how SaaS creates value for customers in comparison to on-premise
software.

Distinguishing between Success Factor and Value Proposition

SFs always involve potential risk components. Especially areas with minimum requirements, like security and availability,
are critical for achieving company goals. Therefore these IT-capabilities have to be controlled constantly. On the other hand
VPs focus on aspects, which can produce added value compared to on-premise. So VPs deal with benefits of SaaS. SFs can
be VPs of software vendors, if managed well. For instance a high availability can be a unique VP compared to other software
vendors. However, it can still be critical to provide a minimum availability. Hence, a SF just shows the potential for risk, not
compulsory a disadvantage. Equally, VPs are benefits, which can (but do not compulsory have to) produce added value.
Although added value is essential for creating a competitive advantage, it must not be critical if single VPs don’t create added
value.

DeLone & McLean Model of IS Success

DeLone & McLean’s IS success models (2003) is the most widely used framework to structure IS success in the international
IS community (Urbach, Smolnik and Riempp, 2009). The updated D&M IS Success model was empirically tested in various
domains, including e-Commerce, ASP, portals, etc. Several debates have enlightened the problems and benefits, which are
connected to this framework. The D&M IS Success model is not discussed here in detail. However the constructs related to
IS success are closely conceptualized according to the initial IS Success model.

The six interdependent core components are information, system and service quality, system use, user satisfaction and net
benefits (see figure 1). In the following the categories will be explained (Petter and McLean, 2008):

e System quality - the “desirable characteristics of an information system”. For instance: ease of use, system
flexibility and system reliability.

e Information quality - the “desirable characteristics of the system outputs”. For instance: relevance, understandability
and accuracy.

e Service quality — quality of IT support. For instance: accuracy, responsiveness and reliability.

e System use — the degree to which users utilize the capabilities of an IS. For instance: amount of use and frequency of
use.

e  User satisfaction — users’ level of satisfaction with reports and websites.
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e Net benefits — degree to which IS contributes to the success of the stakeholders. For instance: productivity
improvements, market efficiency and cost reductions.

INFORMATION
QUALITY \ 4
INTENTION USE
TO USE
7'y
SYSTEM
QUALITY NET BENEFITS
X /
USER SATISFACTION
3
SERVICE
QUALITY

Figure 1. D&M Success Model
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LITERATURE REVIEW
Methodology

To ensure high transparency concerning the selection process of the included sources, this review is based on the approach of
Webster and Watson (2002). The approach is built on two principles.

First the findings should include all relevant literature. Different tools and searching logics should be used to include a wide
variety of journals, conferences and regions. Second, reproducibility is required. This is necessary so that the study can be
verified by third parties. To ensure reproducibility the literature review has to be conducted systematically.

The following databases were selected to support the research process: EbscoHost (including Business Source Premier- and
EconLit), ACM Digital Library, Emerald Fulltext Archive Database, IEEE Computer Society Digital Library, Oxford
Journals Full Collection, Elsevier (including Science Direct), SpringerLink and Wiley Online Library (AlISel). Additional to
journal articles, conference papers were added via AIS Electronic Library (AlSel), IEEE Computer and Society Digital
Library. All in all 22 of the 23 journals, which got an A-ranking in the “WI-Journalliste 2008 were accessed. The “WI-
Journalliste 2008 is a journal and conference ranking created by the German IS community to provide a basis for cumulative
dissertation evaluation criteria. Further relevant sources were detected by scanning the back-matter of the journal articles.
Because of missing licenses the articles of the journals Decision Support Systems (DSS), Information and Organization
(I&0), Information & Management (I&M), Information Systems (ISYS) and Journal of Strategic Systems (JSIS) were just
available when published before 2005. Additionally there was no access authorization for the European Journal of
Information Systems (EJIS).

The search was conducted by a search string. Thereby all contributions to the SaaS topic were considered relevant in the first
step. The search string was: (“SaaS” OR “software as a service”). It was applied on title, keywords and abstract. The
quotation marks around SaaS are set in order to avoid that the second “S” is treated as a plural “S”. Because hyphens are
ignored by search machines there is no need to include the German writing “software-as-a-service” into the search string.
Most of the search engines have a list of so called stop words. These are common words like “as” or “a”, which are ignored
when integrated into a search string. Accordingly many search engines just search for the words “software” and “service”.
Consequently the number of findings differs from the number of articles related to the topic. The number of words between
“software” and “service” can be defined as two; nevertheless there remains a certain amount of non-topic results. So the
number of results of the first step of the searching process is not listed here.

Meta-Analysis of the Selected Literature

Fig. 2 shows in which time period the articles were published. Most of the articles were written in the last four years. Just one
contribution was written before 2006. Hence, SaaS is a quite new model.
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Figure 2. Number of Sources per Year

The selected literature was composed of 50% journal articles and 39% conference proceedings. “Others” stands for
contributions in reference books. 88% of the articles and proceedings are “A” and 12% “B” ranked. The majority of the
selected sources were found in IEEE Software, Wirtschaftsinformatik and the ECIS proceedings.

The majority of the contributions are written from authors engaged in research (26). Five articles were written by
practitioners. In four articles scientists and practitioners worked together. The literature review covers several regions with

Europe as core region of the empirical studies (53% of the empirical studies). Moreover, North American, Japanese and
Balkan-related companies were investigated (see fig. 3).

m Balkan
M Europe
Japan
® North America

W n.a.

Figure 3. Geographical Distribution of Empirically Investigated Companies

RESULTS

In the following paragraph the extracted success factors, the quantitative distribution of each factor and its operational

definition are given. It has to be mentioned that the operational definition is not drawn from a single paper, but represents an
abstraction of several papers.

Critical Success Factors

The SFs were aggregated into 13 different factors: performance, security, individualization, privacy, availability, compliance,
flexibility, interoperability, ease of implementation, legal policies, charging, alternative costs of in-house IT systems and
social aspects. These SFs were counted by the number of articles they were mentioned in. No definite conclusions are drawn

from the number of citations of a certain SF. However, a first impression should be given, which SFs are highly discussed
and which factors are not. Table 1 shows the quantitative distribution of the SFs.
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Security X X X X X X X X X X X X X X X X X 20
divi i X X X X X X X X X X X X X X 18
Privacy X X X X X X X X X X X X 18
Availability X X X X X X X X X X X 16
Compliance X x x | x X X x | x x | x | x x | x X X 15
Flexibility X X X X X X X X X X X X X X 14
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Table 1. Quantitative Distribution of Success Factors

The most important aspect was performance. The lowest concerns were connected to social aspects, where a survey-based
exploratory method was used asking customers, if they expect social risks combined with SaaS solutions (e.g. employee
resistance). This was falsified. Table 2 shows the investigated SFs and their operational definition on which the SFs were

assigned.

Success Factor

Description

Performance

Describes the workload which can be processed by the software within a certain amount of time in
relation to a specific amount of resources. Includes assurance of performance while scaling resources
rapidly and virtualizing on a large scale.

Security

Deals with technical security apsects. Includes issues like the potential risks of data loss or manipulation
by internal employees, from the service provider's side or external players. Captures denial-of-service
attacks or similar problems.Also includes architectural issues like vulnerability of hypervisor structures.

Individualization

SaaS$ provides standard sofiware for a high variety of different branches, user types and company sizes.
Individual needs of single customers may therefore not be met. This is a problem not only of SaaS, but of
standard sofiware in general which might be more evident in SaaS-related contexts.

Privacy

Deals with the risk to reveal private data like home addresses of employees which may then be seen by
unauthorized users. Security and privacy are built on one another, however are different concepts. For
instance, an internet environment can be secure, however still be completely unprivate. Hence these
concepts are distinguished.

Availability

Up-time of the SaasS service. Availability is critical, as complete production processes can be disrupted if
availability is restricted, resulting in a high financial loss for the affected company.

Compliance

Defines that the provider acts according to the service agreement. This includes clear service-level-
agreements and the skill to accomplish the service in a satisfactory way. Accountability, resposibility
and other legal aspects have to be clear prior to usage. Includes data-recovery processes and audit
activities.

Flexibility

Focuses on provider's flexibility to provide the right amount of resources that can be used by the
customers when needed. Provider must possess excess resources to provide scalability and virtualization
in order to assure flexibility to the customer.

Interoperability

Describes to which extent the sofiware can be integrated into the company-owned IT-system. High
Interoperability is usually provided by a SOA system architectures which is often the technical
foundation of on-demand enterprise systems.

Implementation

Deals with the realization of technical specificatns into user-friendly software components. Includes
adaption of company specific paramaters into branche-neutral reference models

Legal Aspects

Legal data-security aspects differ among different countries. The data center therefore has to fulfill the
legislative regulations of the target countries and cannot solely focus on regulations imposed by the
country the data center is placed at.

Charging

Describes the pricing mechanisms. Can be critical ifthe definition of the assessment base is too complex
and therefore expensive, fault-prone or intransparent.

Oportunity Costs of
Inhouse IT Systems

The decision for a SaaS solution is one against the own IT infrastructure. Therefore the attractiveness of
Saas sinks with decreasing infrastructure costs, i.e. by lower prices for servers.

Social Aspects

Characterize the risk of resistance of employees against outsourcing decisions.

Value Propositions

Table 2. Identified Success Factors

The VPs were aggregated into 19 different propositions: cost savings, financing, concentration on core competencies,
functionality, cost flexibility, installation, planning, strategic flexibility, innovation ability, helpdesk quality, ease of use,
availability, mobility, data security, higher investment security, replacement of old infrastructure, energy savings and
accounting benefits. The quantitative distribution is shown in Table 3.
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Cost Savings X X X X X X X X X X X X X X X X X X X X X X X X X X X 27
Financing X X X X X X X X X X X X x | x X X X X 18
Concentration on Core Competencies X X X X X X X X X X X X X X X X X 17
Functionality X X X X X X X X X 15
Cost Flexibility X X X X X X X X X X X X X 14
Installation X X X x | x| x X X X X x | x X 13
Planning X X X X X X X X X X X X 12
Strategic Flexibility X X X X X X X X X X X X 12
Actuality X X X X X X X X X X X X 12
Innovation Ability X X X X X X X X x | x X 11
Helpdesk Quality X X X X X X X X X X 10
Ease of Use X X X X X | X x| x X | x 10
Availability X X X X X X X X X 9
Mobility X X X X X X X X X 9
Data Security X X X X X X X X 8
Higher Investment Security X X X X X X X 7
Replacement of Old Infrastructure X X X 3
Energy Savings X X X 3
Accounting Benefits X 1
3] 70 31 31 4 6 8 0 11 4 8 11 5 71 3 8 3] 11| 2| 5 3| 7| 3] 12 5 5 1 3] 8 9 9 8 9 5 7 5

Table 3. Quantitative Distribution of Value Propositions

The most important VP of SaaS is cost saving. This is congruent with the understanding of a context activity, where the
highest benefits for the company concerning a context activity can be gained by reducing costs. The VP “concentration on
core competencies” further highlights the role of SaaS as a context activity. In Table 4 the different VPs are explained.
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Value Proposition

Definition

Cost Savings

Describes the potential to save costs by introducing SaaS based on a "Make-or-Buy-or-Rent" decision.
Cost savings are realized through economies of scale and scope on vendor's side and can lead to overall
cost reductions within an IT-ecosystem.

Financing

Describes the reduction of initial investments when introducing a SaaS solution compared to on-premise.
This is driven by the fact that high initial investments are transofinred to running operational costs
impacting cash-flow and therefore the net present value.

Concentration on Core

Saas represents a possibility to outsource the IT infrastructure as context activity. Hence, SaaS-

Competencies customers can concentrate on their core competencies.
Industry-specific knowledge of the provider can be built on top of existing software solutions, where
Functionality customers can choose an industry and company size specific solution. Additionally applications for
special domains can be rent (e.g. SAP App-Store) and integrated into the sofiware system.
o As payments in SaaS are based on rental fees, initial payments drop reducing the lock-in effect and sunk
Cost Flexibility costs problem. Hence cost flexibility, a strategic benefit, increases.
Saas transfers the installation and attendence to the provider. This has two effects. First the customer
Installation can reduce IT persone. Second, overall costs of the IT-ecosystem can decrease, as the installation process
is accomplished by one central institution realizing scale effects.
. Continous payments enable the SaaS customer to better plan their cash-flows compared to a highly
Planning unlinear temporal cost distribution.
. L Lower sunk costs and a lower lock-in effect can enhance flexibility in business decisions. Regular up-
Strategic Flexibility date-activities by the provider ensure working with the actual version of the software.
Actuality Describes the possibility of SaaS to always offer the latest software.
. - Saa$ can enhance innovation ability by immediately integrating new functions for instance in the form of
Innovation Ability
apps.
. Saas providers often have to provide higher helpdesk quality, as lower lock-in effects boost the
Helpdesk Quality competition between SaaS providers.
Saas applications are often developed for users with a wide variety of different backgrounds. So at
Ease of Use application development stage, there is explicitly looked after ease of deployment, which generates a
higher usability for customers.
Represents the time a service is usable divided by the time the service could be used without any
Availability breakdowns. Generally the provider runs more professional IT-systems which causes less
breakdowns.This can lead to a higher availability than of in-house-systems.
Mobility Describes the ubiquity aspect of SaaS where it is possible to use software from different locations..

Data Security

Can be a reason to decline the use of SaaS$, it can also lead to higher protection against attacks and
data loss than compared to inhouse-systems. The reason for this is, that the software vendor usually has a
higher know-how concerning IT-infrastructure and security issues.

Higher Investment Security

Describes the limitation of risk which is associated with the spending of high amounts for qualitative
poor services.

Replacement of Old
Infrastructure

Describes the phenomenon that the customer doesn't have to invest in modernizing the companies
infrastructure, but can just replace old infrastructure.

Energy Savings

Overall energy savings can be achieved as the vendor doesn't need the same amount of resources (in
sum) as the single user would have to. Therefore, energy can be saved, which is also an ecological effect.

Accounting Benefits

Describes the reduction of the temporal profit (as initial costs are transformed into operational costs)
and therefore the decrease of tax load.

Table 4. Identified Value Propositions

A CLASSIFICATION OF SUCCESS FACTORS AND VALUE PROPOSITIONS AS NEW SOFTWARE AS A SERVICE
SUCCESS MEASURES

IS success is a widely discussed topic where no overarching consensus exists, which factors can be taken to measure IS
success on a general basis. However, the D&M model of IS success has proposed several categories, which have been widely
tested in several IS contexts. The classification is based on the comparison of the operational definition with the previously
introduced D&M success categories. Additional support is provided by a proposed operationalization scheme from DeLone
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and McLean (2004), which is taken as underlying pattern. User satisfaction and system use are not included, as none of the
factors can be attributed according to these categories. Many of the factors are variables which can also be found as
traditional MIS success measures, where others cannot be attributed to any category. Some factors are SaaS-specific. The
extracted SFs and VPs are categorized as follows, however some cannot be attributed without intersection, hence have to be
considered carefully when used as operationalization:

e System Quality is the “desirable characteristics of an information system”. According to this definition, the
following SFs and VPs of software as a service are attributed to system quality: Performance, Availability,
Flexibility, Ease of Implementation, Interoperability, Functionality, Installation, Actuality, Ease of Use.

e Information Quality is the “desirable quality of system outputs”. The following SFs and VPs are attributed to
information quality: Security, Privacy, Compliance,

e Service Quality is the quality of the IT support. These are: Helpdesk Quality.

e Net benefits are the degree to which IS contributes to the success of the stakeholders. According to this definition,
the relevant factors are as follows: Cost savings, Financing, Concentration on Core Competencies, Cost Flexibility,
Planning, Strategic Flexibility, Innovation Ability, Mobility, Higher Investment Security, Accounting Benefits.

The results are summarized in table 5.

Software as a Service Success Metrics

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

Table 5. Software as a Service Success Metrics
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CONCLUSION

The paper explored the recent literature adjacent to SaaS SFs and VPs. This was done by reviewing high quality journals,
conferences and books to extract an indicator of relevance by counting the number of times mentioned in the relevant
literature. Subsequently these SFs and VPs were categorized according to D&M’s categories of IS success.

The study conducted three major results.

First, it gave a broad overview of SFs and VPs in the SaaS domain. This is especially important, as no literature review on
these factors exists. Thus this paper helps to advance research in the domain of on-demand applications.

Second, cost reduction has been shown to be the most important VP of SaaS. This is consistent with the comprehension of
context activities and can further enrich research in this direction. However, the inclusion of cost reductions as benefit of
SaaS is often derived of a theoretical viewpoint and has to be empirically validated to be a major value driver for the
customer.

Third, most VPs of SaaS can be found on an organizational level — the net benefits construct. This is not surprising, however
the net benefits construct and its importance for the value-added in a SaaS context has not been empirically validated in the
adoption phase. Hence a possibility to research in this direction arises.

The study has some shortcomings and limitations. First, the usage of the frequency of mentions as indicator for relevance has
not been built on a solid statistical basis. The reason for this is that this study should only give a broad overview concerning
which factors are investigated in research and to roughly estimate its relevance. Further research could apply advanced
statistical methods to extract the most important factors to include them in an operationalized model. Second, the chosen
articles are limited to high class journals. However, SaaS is a relatively new topic, which could be enriched by insights of
work in progress articles from less highly rated conferences. Especially when investigating SaaS success, innovative success
measures could be of relevance. Hence, the literature review could be extended by additional conferences. Third, the
categorization of the factors according to the D&M model has some problems with the separation accuracy. This means that
some factors couldn’t be clearly attributed to one category. When operationalizing, this can lead to the problem of content
validity. All in all, the paper gives researcher investigating SaaS success a first impression which SFs and VPs are discussed
in research and ideas for success-related research models.
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