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Abstract

Software as a service is constantly gaining market share from traditional on-premise licensing.
Despite the trend, cloud application market share 1s still just about 18 % of total software market.
Organizations are continuously evaluating new software alternatives. The selection between SaaS
and on-premise solutions is a key decision that organizations need to make when procuring new
software. In order to succeed in software procurement decisions, organizations need to develop their
own decision-making process and understand the potential opportunities and risks they need to
consider in these decisions.

This research addresses these determinants which affect the software as a service adoption decision
making. This research is built on existing literature about SaaS adoption. The adoption determinants
identified in the literature were used as a basis for semi-structured interviews conducted in IT
organizations. This research evaluates whether the adoption determinants found in the literature
affect decision-making in the researched organizations and to what degree these adoption
determinants vary depending on the procured software asset. Theoretical background combines
factors from technological, organizational and environmental elements and combines the asset-
specific characteristics into them.

The results of this research show that the asset-specific variance is significant in many
technological, organizational and environmental adoption determinants. In addition to those, direct
asset-specific determinants were identified. Determinants such as security, existing IT landscape
and regulation are evaluated differently depending on the software asset. Even if there were
determinants that are treated in a universal manner, each software and its applicability for SaaS
deployment needs to be evaluated separately. Conclusion is that organizations need to evaluate
their SaaS adoption comprehensively from technological, organizational and environmental aspects.
General high-level principles can be set for the SaaS adoption as long as each asset and its
characteristics are still considered individually.
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Pilviohjelmistojen kayttoonottoon vaikuttavat tekijit — ohjelmiston erityispiirteiden
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Tiivistelma

Pilviohjelmistot valtaavat jatkuvasti markkinoita perinteisiltd paikallisesti asennettavilta
ohjelmistoilta. Kasvavasta trendistd huolimatta, pilviohjelmistoihin markkinaosuus on edelleen vain
noin 18 % koko ohjelmistomarkkinan koosta. Organisaatiot tekevit jatkuvasti paatoksia uusien
ohjelmistojen hankinnasta ja vaihtoehdoista. Valinta pilviratkaisun ja paikallisesti asennettavan
sovelluksen vililld on oleellinen osa hankintaa ja sithen liittyvaa padtoksentekoprosessia. Jotta
hankintapaitokset onnistuvat, organisaatioiden tulee kehittdd omaa paitdoksentekoprosessiaan seka
ymmértad mahdollisuudet ja riskit, joita niihin paatoksiin liittyy.

Téssa tutkimuksessa perehdytdén pilviohjelmistojen kayttdonottoon vaikuttaviin tekijoihin.
Tutkimus rakentuu ailemman, timéan tutkimusalueen kirjallisuuden varaan. Aiemmasta tieteellisesti
kirjallisuudesta poimittuja kiayttéonottoon vaikuttavia tekijoita kaytettiin pohjana
teemahaastatteluissa, joita tehtiin yritysten IT-organisaatioissa. Tédssa tutkimuksessa arvioitiin,
kuinka merkittavia kirjallisuudesta 16ydetyt kdyttoonottoon vaikuttavat tekijét olivat tutkituissa
organisaatioissa. Erityisesti huomio keskitettiin sithen, miten ohjelmistokohtaiset erityispiirteet
vaikuttavat néihin tekijoihin. Teoreettinen tausta yhdistaa teknologiasta, yrityksen sisélté ja
toimintaymparistostd kumpuavia tekijoitd yksittiisten ohjelmistojen erityispiirteisiin.

Tamaén tutkimuksen tulokset osoittavat ettd ohjelmistojen erityispiirteet vaikuttavat merkittavasti
niin teknologisiin kuin yrityksen siséisiin ja toimintaymparistosta johtuviin kdyttoonottoon
vaikuttaviin tekijoihin. Nédiden lisdksi havaittiin myds selvia yksittdisia ohjelmistoihin liittyvia
kriteereitd. Hankintapaatdkseen vaikuttavat tekijit, kuten tietoturva, alemmin hankitut sovellukset
sekd lainsaadanto ovat esimerkkeja kriteereistd, joihin ohjelmistojen erityispiirteet vaikuttavat.
Vaikka osa tekijoista oli néista piirteista riipppumattomia, havaittiin, ettd jokainen
ohjelmistohankinta on yksildllinen. Vaikka kaikkia pilviohjelmistohankintoja koskevia yleisia
tekijoitd 10yty1, pitdd hankintoja arvioida eri kriteerein ohjelmistosta riippuen. Yhteenvetona
voidaan todeta, ettd organisaatioiden tulee arvioida omaa pilvisovellusten kdyttéonottoa
kokonaisvaltaisesti teknologisesta, organisaation sisdisestd sekd toimintaympariston ndkdkulmasta.
Yleisia paaperiaatteita pilviohjelmistojen hankinnoille voidaan asettaa, kunhan jokainen hankittava
ohjelmisto kuitenkin arvioidaan sen omat erityispiirteet huomioiden.
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1 INTRODUCTION

1.1 Research area

Cloud computing refers to a computing paradigm which makes it possible for users
to access shared on-demand computing resources temporarily over the network. (Mell &
Grance, 2011, 2) When the accessed resource is software, terms cloud application and
software as a service (SaaS in short) are used. Cloud computing and software delivery
via cloud have been hyped for around a decade. It made its first appearance in the Gart-
ner Hype Cycle for Emerging Technologies in 2008. Since then, there has been a lot of
discussion about the expected benefits, opportunities and risks that software as a service
could introduce to the enterprise computing. Figure 1 displays, how the interest towards
cloud computing topic has changed over the years according to Google Trends. Market-
ing material has focused on SaaS benefits such as scalability, reliability and cost-
effectiveness. Many of the benefits seem especially attractive to small businesses which
do not have the required resources to maintain comprehensive IT application landscape
themselves. Investments in information technology require careful evaluation of the
costs and gains. In order for cloud computing to grow, it needs to address the expecta-

tions and concerns of the enterprises.
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Figure 1 - Interest towards topic Cloud Computing (Google Trends, 14.9.2018)

The worldwide IT market size is expected to grow at around 6,2 % during the year
2018. According to Gartner, the IT market size will remain at around $3.7 trillion.
Software market is expected to grow slightly. With $352 billion software spending in
the 2017, the software market growth totaled 8,8 %. Software market size is expected to
grow 11,1 % during the year 2018 and thus to reach the total of $391 billion. In the



meantime, cloud software market is growing faster than the overall software market. In
the 2017, software as a service market size totaled $60,2 billion. With the expected
yearly growth of 22,2 % in 2018, the SaaS market size would equal $73,6 billion
(Moore & Meulen 2018.) Already in the 2016, the revenue generated from new on-
premise licenses was declining at least within the CRM segment (Meulen & Woods
2016). In the 2019, the market size of cloud application services is expected to reach
$87,2 billion (Moore & Meulen 2018). This equals a yearly growth of 15,6 %. Thus,
SaaS market is growing with double rate in comparison to overall software market.
(Meulen & Bamiduro 2018)

According to the statistics above, it is evident that the cloud application services are
gaining market share from the more traditional on-premise licensing. Despite the trend
and the significant amount of expected and perceived benefits, only 17,1 % of the soft-
ware spending was used on the cloud applications during 2017. In the 2018, the same
ratio is expected to be 18,8 %. Enterprises are still investing heavily on software that is
not hosted in the cloud. The cloud switch is proceeding at a relatively slow pace. Never-
theless, there are many enterprises which have gone through a deployment of a cloud
application. Thus, enterprises are becoming more and more aware of the actual possibil-
ities and realized benefits as well as drawbacks related to the cloud software adoption.

The determinants affecting SaaS adoption are of interest to mainly software vendors
and possible cloud software adopters (Schneider & Sunyaev 2016, 17). The use of cloud
needs to be considered in the sourcing and procurement processes (Schneider &
Sunyaev 2016, 1). Cloud software vendors need to be aware of the clients’ concerns in
order to make their software better fit for client’s requirements. If the cloud application
provider is able to better address customers’ needs, both existing and future clients ben-
efit. In order to succeed, the cloud software vendor should understand the determinants
affecting their prospect’s SaaS adoption. In the other hand, possible cloud software
adopters can use the knowledge regarding other enterprises’ determinants. IT sourcing
decision can have significant strategic and financial impact and thus, decision makers
should take into consideration several potential risks and benefits which may result
from their decision (Benlian & Hess 2011 232-233; Schneider & Sunyaev 2016, 1).
With proper knowledge, they can assess their cloud readiness and the suitability of
available SaaS options. Decent level of knowledge cannot be acquired by a single per-
son. The adoption decision is made jointly by several employees’ collaboration. Com-
prehensive view of the common adoption determinants makes it easier to identify chal-
lenges related to cloud application adoption.

Finland is among the top cloud adopters in terms of percentage of enterprises using
cloud services. In December 2016, 57 % of Finnish enterprises used cloud services
while the overall cloud service usage in EU was 21 % (Giannakouris & Smihily 2016).

These figures indicate that Finnish enterprises have been able to gather a decent amount



of experience in the field of cloud software. Thus, enterprises operating in Finland seem
to be a suitable target for researching Software as a Service adoption. In the existing
literature, it has been noted that client firm characteristics have an effect on the cloud
adoption. Due to their special characteristics (mainly resources available for IT activi-
ties), small businesses have gained attention. In addition to size, client characteristics
such as industry and internal IT capabilities affect cloud service adoption. (Schneider &
Sunyaev 2016, 11-12.) The IT functions of the companies have influence on the IT in-
vestment decision-making. IT functions tend to have large variety of skills varying from
procurement related capabilities to software engineering and maintenance. By defini-
tion, IT functions have sufficient IT capabilities. Their knowledge and skills would al-
low them to implement software and maintain their own applications on their own on-
premise servers. Additionally, IT organizations should be aware of the recent trends and
developments within their own industry. They should be able to make a distinction be-
tween unimportant hype and the real value of information technology trends. These
characteristics make IT functions an interesting target group for cloud applications.
From the resource and knowledge point of view, capable IT functions should have most
(if not all) options open when it comes to information technology. Thus, the focus of
this research will be on the SaaS adoption determinants in the context of IT organiza-

tions.

1.2 Research gap

Cloud computing overall and more specifically software as a service has been re-
searched quite a lot during the last decade (see e.g. Wang et. al. 2016). The research
ranges from highly technical details to the more business-oriented aspects. As cloud
applications have gained more ground in practice, the adoption aspects of SaaS have
received more attention. SaaS adoption has been studied with both quantitative and
qualitative research (Schneider & Sunyaev 2016, 6). The goal has been to identify de-
terminants affecting the SaaS adoption in various kinds of enterprises.

The benefits of cloud for small businesses have received extensive attention in mar-
keting material. Special characteristics of small and medium sized enterprises has made
them an attractive target for research as well (e.g. Gupta et. al. 2013). The relationship
between cloud adoption and the size of the client enterprise has been studied frequently
in academic research. However, there is considerable variance in the results. Some of
the studies report significant positive relationship between cloud adoption and software
firm size where as some studies indicate significant negative relationship between the
two. (Schneider & Sunyaev 2016, 12)



Additionally, the research has noted that specific application types have different de-
terminants when it comes to SaaS adoption (e.g., Benlian et. al. 2009). Industry-related
aspects and internal IT-capabilities have received some attention as well. In summary,
earlier research suggests that there are several determinants that affect SaaS adoption.
The earlier research has focused only lightly on the asset-specific adoption determi-
nants. The asset-specific here refers to the characteristics of each individual software.
Additionally, employees in different roles view information technology and software
differently. They tend to value different aspects of IT. Thus, the effect of SaaS on enter-
prise computing can be seen very differently in the decision-making depending on the
decision maker. To form a holistic view of the IT function, this individual view needs to
be considered from several different positions. The software as a service adoption re-
search has usually focused on getting several organizations into the researches even
though this usually means that there is only one participant from each organization. This
approach tends to give quite a lot of importance to the opinions and experiences of this
individual, and not to the organization as a whole. Thus, there is a demand for research
which considers broader view of a whole IT organization on SaaS adoption. This re-
search aims to cover that gap by broadening the view to these organizations by includ-
ing employees from different roles. The emphasis will be on the asset-specific charac-
teristics of the SaaS adoption. To address this gap, this research gathers the views from

different IT roles to answer the following questions:

- What software as a service adoption determinants are seen valuable in IT organ-
izations?
- How do the characteristics of individual software assets affect these determi-

nants?

To answer this question, both agreements and disagreements between different individ-
uals should be considered and the reasoning behind them should be evaluated. To un-
derstand the importance of the characteristics of individual software assets, both asset

related and universal determinants need to be considered.



2 LITERATURE REVIEW

2.1 Literature review aims and methods

In research projects, a literature review is conducted to examine existing research in the
field of given topic. It builds on top of past knowledge. The goal is to summarize what
is already known about the topic, what concepts have been identified, what frameworks
have been used, what important findings have been made and what areas of the field
have not yet been studied. In literature review, key academic books and journals con-
tributing to the domain of interest should identified. The literature review should focus
on the goal of the research, thus excluding literature that does not contribute to it. (May-
lor 2005, 113; Rowe 2014, 242-243)

The aim of this literature review is to systematically find and evaluate prior research
regarding determinants of SaaS adoption. Comprehensive understanding of the adoption
drivers makes a major contribution to the field study. Thus, identified SaaS adoption
determinants are gathered from existing literature. They are then classified and de-
scribed in more detail. Research question for the literature review could be formulated
in following way (Fink 2005, 4). Which determinants affect organizations decisions to
adopt software as a service, and why?

To assess the adoption determinants related to SaaS adoption decisions, one needs to
be familiar with the concept of software as a service. Since SaaS is a part of larger con-
cept of cloud computing, it is reasonable to cover it and related concepts briefly. Since
cloud software is a form of information technology outsourcing, it is sufficient to sum-
marize the IT outsourcing phenomena shortly if the connection to cloud computing is
evident (Schneider & Sunyaev 2016, 1). Thus, some background related to the devel-
opment from IT outsourcing and especially application service provisioning to cloud
computing and SaasS is presented.

The source selection is one of the key phases of the literature collection (Fink 2005,
4). Searching through virtual libraries and reference databases is time-efficient and the
most used method for gathering literature in nowadays (Fisher 2010, 97). To support the
gathering of SaaS adoption literature, the search was started with two reference data-
bases. The aim was to gather SaaS adoption publications comprehensively. Since soft-
ware as a service has received much attention within the last ten years, the search with
only the keyword “SaaS” in topic resulted in over 1800 publications in Web of Science.
Large number of the results examined technical aspects of the SaaS such as multitenan-
cy, resource allocation and technical privacy concerns. Even though they are important
topics, they do not contribute to the research of SaaS adoption. Thus, only a small frac-

tion of the results were worth concentrating on (Fisher 2010, 102). Since there were far



10

more publications than could be reasonably dealt with, adjustments were required to the
keywords in order to identify the key publications (Fisher 2010, 100).

Selection of keywords has significant effect on the research results (Rowe 2014,
247). The reason for using “SaaS” instead of “cloud” or “cloud computing” was to limit
the number of unrelated literature. Cloud as a concept has other meanings and thus, it
will attract unwanted results from completely other unrelated areas of research (e.g.
weather). In the other hand, “cloud computing” tends to include other areas of on-
demand computing in addition to the software. Since the focus of this research is in
software as a service, the use of “cloud computing” would result in too broad scope.
The determinants and results of software as a service adoption vary between different
forms of cloud computing, and thus they should be examined in isolation (Wang et. al.
2016, 43). The keyword “adoption” was included in the search to reduce the number of
publications focusing on other aspects of cloud software.

By the end of September 2016, search in the Scopus database for “SaaS adoption” in
title, abstract or keywords resulted in 226 articles and conference papers. When the Web
of Science database was searched for “SaaS adoption” in topic, a total of 139 articles
and conference papers were identified. When the results were combined and duplicates
were removed, a total of 269 distinct publications were found. Since the access to the
publication is required to properly analyze the content, full-text availability was used as
a practical screening criterion (Fink 2005, 5). Topic and abstracts were also used as a
filter since only part of the publications were relevant and value-adding to the research
on SaaS adoption. Usually publication year is a relevant criterion in literature reviews
(Rowe 2014, 247). Software as a service is quite a new concept and most of the litera-
ture has been written within the last ten years. Thus, there was no old publications to be
filtered out. As a result, total of 62 papers were found with the keyword search to be
applicable for the literature review about SaaS adoption determinants. The cumulative
amount of SaaS adoption publication from Web of Science is presented below in figure
1. One can see from the figure that the SaaS adoption began to gain interest in academic
literature from 2007 onwards. The amount of publications has increased significantly

within the last few years.
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Figure 2 - Publications with SaaS adoption in topic (Web of Science 29.9.2016)

Ten out of the identified 62 publications appeared in either Senior Scholars’ Basket
of Journals by Association for Information Systems (Senior Scholars’ Basket of Jour-
nals) or level A or level B journals of information systems journal ranking list devel-
oped by Fisher et. al. (2007). Since it is likely that the major publications lie in the top
academic journals, these ten articles serve as a starting point for the literature review
(Webster 2002, 16; Miantyméki 2011, 36). Since it is possible that some key publica-
tions are missed with a keyword based search, the journals in Senior Scholars’ Basket of
Journals were scanned systematically for additional relevant articles (Webster & Wat-
son 2002, 16). These included journals were (1) European Journal of Information Sys-
tems, (2) Information Systems Journal, (3) Information Systems Research, (4) Journal
of the Association for Information Systems, (5) Journal of Information Technology, (6)
Journal of Management Information Systems, (7) Journal of Strategic Information Sys-
tems and (8) MIS Quarterly. The articles published since 2007 were considered in the
review. As a result, 5 additional relevant publications were identified.

As a last step in material gathering, an egocentric search was used to identify other
key literature in the area (Maylor & Blackmon 2005, 114). The search was conducted
for the 15 core publications identified in earlier stages. The goal was to identify the lit-
erature which has affected the key works on the field and thus, to provide a relatively
comprehensive overview of the relevant literature. (Webster & Watson 2002, 16). Even
though it is not possible to identify and cover all of the relevant literature, it is not that
significant defect in this literature review (Webster & Watson 2002, 16). In the end, the
aim is to provide theoretical understanding of the topic to a good extent (Rowe 2014,
251).
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2.2 Cloud computing and software as a service

Cloud computing refers to a computing paradigm in which users can access compu-
ting resources on-demand temporarily over the network. Computing is delivered as a
service rather than a product. Computing has become a ubiquitous utility which can be
accessed via the Internet (Wang et. al. 2016, 35). Resources provided can be categorized
into virtualized hardware infrastructure, development software environments and appli-
cations. Cloud services typically contain both physical and software resources. The re-
sources are generally shared among all users. Service providers and consumers may be
located in different countries or even continents (Gupta et. al. 2013, 861). Consumers
are not aware of the exact location of the service even if they may have high-level con-
trol of the location. There can be a pay-per-use type of fee for using cloud resources.
According to Mell & Grance (2011), cloud services share five essential characteristics:
(1) on-demand self-service, (2) broad network access, (3) resource pooling, (4) rapid
elasticity and (5) measured service. (Youseff et. al. 2008, 3-5; Mell & Grance 2011, 2;
Schneider & Sunyaev 2016, 2)

The on-demand self-service characteristic means that there is typically very little ser-
vice provider interaction required when the consumer wants to provision cloud compu-
ting services. Consumer can scale its capability usage or subscriptions up or down
through self-service portals or APIs without the need to contact service personnel. Only
a minimum management effort is required. (Mell & Grance 2011, 2)

Cloud services can be accessed from practically anywhere if the user has proper net-
work access. Since the cloud computing capabilities are accessed via the Internet, their
users are highly dependent on that network access. The term cloud has its probable
origin in the illustrations and symbols of complex remote environments used in IT liter-
ature (Sultan 2010, 110). Practically any device with Internet access and suitable soft-
ware (typically a web browser) can be used to access the cloud service. The devices
vary from thin clients such as mobile phones to thick clients such as desktop work-
stations. (Mell & Grance 2011, 2)

Cloud computing resources are pooled. This means that the same resources are
shared among multiple consumes in a multi-tenant model. The pooled resources include
processing power, storage, memory and network. Customer demand affects the alloca-
tion of physical and virtual computing resources. Since there are no customer-dedicated
resources, the resources can be reassigned elastically and rapidly. Computing power can
be scaled up when the demand is higher and scaled back down when the load is lower.
This can be done either automatically or by a self-service action taken by customer. To
the consumer of the service, there appears to be no limits of the available resources.

When the customer’s load is high, more resources are dynamically assigned for that
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task. Resources are allocated to other tasks or customers, when the load gets back to
steady state. (Armbrust et. al. 2010, 54; Mell & Grance 2011, 2)

To enable transparency of the cloud service usage, the service providers generally of-
fer measurement and statistics to their consumers. Both customer and provider can mon-
itor the service utilization. There can also be some built-in resource optimization and
control which use the same metering for adjustment purposes. System type affects the
suitability of different metrics. For example, number of users, storage, processing and
network usage can be suitable metrics. (Mell & Grance 2011, 2)

Cloud computing is a developed way to outsource information technology. In IT out-
sourcing, external vendors provide IT resources to the client company’s IT infrastruc-
ture. This view applies to cloud computing as well. However, the on-demand self-
service nature of nature of cloud, also changes the way companies can use IT outsourc-
ing. Some of the benefits and challenges remain the same whereas some of them have
evolved. (Schneider & Sunyaev 2016, 3)

The provision of software services via Internet is not a new practice. Already in the
1990s, there were companies which provided software programs via the Internet. This
application service provision (ASP) model was an alternative for the traditional on-
premise application delivery. The service provider hosted the application and data in its
remote data center. The client rented packaged software and accessed it with Internet
connection. Few technical limitations resulted in a low popularity of the ASPs. Internet
speeds were significantly lower in the 1990s. This ensured that on-premise applications
were far more responsive and convenient for the users. The architecture of the ASP was
also significantly different. The IT infrastructure did not support the multi-tenant model
of SaaS. Instead, each customer was allocated its own hardware and software code. This
reduced the feasibility of ASP from service providers’ perspectives. Most of the work
remained in the hands of the provider and there were very little cost advantages
achieved due to the single-tenant architecture. The number of software solutions suita-
ble for ASP was also limited. At that time, it was seldom the case that software was
designed to be accessed remotely. (Sultan 2010, 109; Benlian & Hess 2011, 232-233)

Few main technological developments enabled the emergence of cloud computing:
cheaper and faster Internet, improved computing power, virtualization, and service-
oriented architecture. The communication network speed and bandwidth was a major
limitation for ASP. When the World Wide Web started to become popular in 1993, the
communication speeds were limited to 56 kbps. By the end of 2016, it was possible for
regular consumers to get 1000 Mbps (or 1 000 000 kbps) connections at reasonable
price in some countries (Google Fiber). This growth in Internet speed has enabled many
applications. For example, social media and video streaming would not be practical ap-
plications if the internet speeds were slow. The same applies to cloud computing. High

speed and reliable communications have enabled the deployment of applications and
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computing resources over the internet on demand. As stated above, ASP suffered from
the non-remote nature of applications. Service-oriented architecture and web services
changed this. With the development of web services, the applications became exposed
to other applications around them. Additionally, applications have been developed with
service-orientation in mind. (Sultan 2010, 109; Bohm et. al. 2011, 33; Eha 2013)

The processing power has increased dramatically in recent decades. The 1960s and
1970s were dominated with mainframe computing in which the computing resources
were centralized. The computing resources were used with terminals which were capa-
ble of basic input and output functions. The developments in information technology
enabled computing power to be packed to smaller and cheaper packages. This made it
possible for home computers and personal computers to gain foothold. This develop-
ment has kept up, making devices smaller and more powerful. Smartphones are exam-
ples of the results of this development. Recently, the centralized computing power has
again gained foothold. Data centers have been built to low-cost locations to take ad-
vantage of economies of scale. These resources are virtualized to provide scalability and
create an image of infinite capacity. With high-speed networks, the computing power of
centralized data centers can be made available to practically anyone and anywhere.
(Armbrust et. al. 2010, 52, Bohm et. al. 2011, 33)

Software as a service addresses many concerns and limitations of ASP. The architec-
ture has swithced from single-tenant to multi-tenant architecture. Thus, service-
providers can exploit economies of scale by sharing application code and infrastructure
resources with multiple customers. Shared code limits the number of customizations
which can be made to the application. Unlike ASPs, cloud applications are built with
remote access in mind. Many cloud applications have an API (application programming
interface), which can be used to integrate into the system. SaaS has inherited many
properties from application service provisioning. Basic benefits, opportunities, risks and
challenges are same to a degree. However, properties like self-service nature and short-
term scalability make these two application delivery models different in terms of bene-
fits and challenges. (Sultan 2010, 110; Benlian & Hess 2011, 233; Schneider &
Sunyaev 2016, 3)

In most common classifications, three type of cloud services are identified: (1) virtu-
alized hardware infrastructure, (2) development platforms and (3) applications. Hard-
ware infrastructure provided via cloud is usually referred to as infrastructure as a service
or [aaS for short. The development platforms are called platform as a service or PaaS.
Cloud applications are referred to as SaaS or software as a service. (Mell & Grance
2011, 2-3)

Infrastructure as a service typically lies at the bottom of the cloud stack. It provides
essential resources to the PaaS and SaaS layer. The infrastructure provided generally

refers to computational resources, data storage or communication resources physically
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located in remote data center. Instead of providing dedicated hardware to consumers,
laaS providers usually use virtual machines. It is simpler from the management perspec-
tive since the provider can give their consumers full control over the virtual resources
without compromising the physical resources at the data center. Full control is desirable
property for the consumers since it will improve the usability of the cloud service. Cli-
ent can select their operating systems, install arbitrary applications and usually even
configure firewalls in their laaS instances. Data storage is also an infrastructure service
provided via cloud. Data is stored on a remote disk and can be accessed from anywhere
anytime. Characteristics of cloud-based data storage include high availability, reliability
through redundancy and high performance. Since the cloud infrastructure is accessed
via Internet, sufficient communication resources are required to successfully operate.
Examples of cloud infrastructure services include Amazon EC2 (Amazon EC2) and
Rackspace cloud servers (Why Rackspace?). (Youseff et. al. 2008, 5; Mell & Grance
2011, 3; Gupta et. al. 2013, 863)

Platform as a service is typically deployed on top of aaS but can also be managed on
top of physical hardware. PaaS allows consumers to deploy custom or standard applica-
tions to cloud. Typical customers of PaaS are software developers. Cloud platform pro-
vides support for certain programming languages, databases, middleware and libraries
which are utilized by the applications. The platform provides an API which the applica-
tion can use to communicate with the resources such as database. The consumer is al-
lowed to configure the application-hosting environment but has no control over the un-
derlying infrastructure or operating systems. Generally, the benefits of PaaS include
automatic scaling, load balancing and the additional services provided by the service
provider. Developers can reduce time-to-market by skipping the operating system level
configuration. Complexity of development and deployment is reduced (Martson et. al.
2011, 178). Examples of cloud platform services include Force.com (Build better apps
with Force.com), Heroku (The Heroku Platform) and Microsoft Azure (Azure solu-
tions). (Youseff et. al. 2008, 5; Mell & Grance 2011, 2-3; Gupta et. al. 2013, 863)

Most enterprises and consumers face the application level of the cloud, SaaS. User
accesses software via a web browser or thin client software (Martson et. al. 2011, 178).
Practically any applications can be deployed via cloud. For example, office suites, cus-
tomer relationship management and enterprise resource planning software can be pro-
vided via cloud. The usage-based pricing model can reduce the entry barriers and allows
companies with fewer resources get access to new functionality. Companies can use
cloud to outsource applications which would be too costly or too time-consuming to
maintain by themselves. (Goode et. al. 2015, 74). The cloud applications reduce the
computation power required by the client machine. Most of the computational work is
shifted from clients’ devices to the data center. This enables the usage of thin clients

such as mobile devices. Consumers do not need to worry about upgrading or mainte-
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nance. These are responsibilities of the service provider. Service provider can deploy
features and fixes to the application without any client interaction. Customer has no
control over the underlying infrastructure. Client can modify application configuration
in a way that is only visible for the client itself. Examples of cloud applications include
GSuite office applications (GSuite) and CRM by Salesforce.com (Sales Cloud).
(Youseff et. al. 2008, 3; Mell & Grance 2011, 2; Gupta et. al. 2013, 863)

Cloud services can be operated with four different deployment models: (1) public
clouds, (2) private clouds, (3) community clouds and (4) hybrid cloud. The most com-
mon delivery model is the public cloud. In public clouds, the service is operated and
owned by a third party and it is hosted in the premises of provider. It is available for
access by anyone in the general public with internet access. The public cloud consumer
has typically very little control over security or regulatory compliance, but it usually
provides more benefits in terms of cost savings and scalability than other cloud delivery
models. (Mell & Grance 2011, 3; Schneider & Sunyaev 2016, 3)

The private cloud is on the other extreme of cloud infrastructure delivery models.
The services provided in private cloud can only one be accessed by a single organiza-
tion. Thus there is no general access available. Private cloud can be operated by the
consumer organization or a third party. Consumer and third party can also operate it
jointly. Physically it can be located in the premises of the consumer or third party. It is
more difficult to get economic benefits with private cloud due to the lack of economies
of scale. In the other hand, the organization has more control over the security and regu-
latory compliance. (Mell & Grance 2011, 3; Schneider & Sunyaev 2016, 3)

If community of users or organizations share certain cloud services that are not avail-
able to the general public, the deployment model is called community cloud. The com-
munity shares certain interests or requirements in common. (Gupta et. al. 2013, 863)
Community cloud is operated and controlled by one or multiple members of the com-
munity. A third party could also be responsible for operating it. The scalability and eco-
nomic benefits increase when there are multiple users of the cloud in comparison to
private cloud. Additionally, community members have control over the security and
regulatory compliance of the deployment. Security requirements could be one reason for
the formation of the community. Overall, the benefits and drawbacks of community
cloud fall in between the public and private cloud. (Mell & Grance 2011, 3; Schneider
& Sunyaev 2016, 3)

Hybrid cloud is a concept used to describe the deployment model in which organiza-
tion uses distinct cloud services from two of the above three deployment options. The
services are connected to transfer data and port applications. Public cloud is utilized
when the financial and scalability benefits are more important than security constraints.

Public clouds can be especially suitable for the cases in which information is non-
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critical. When the services are business-critical, private cloud can be more suitable op-
tion to ensure proper control. (Mell & Grance 2011, 3; Schneider & Sunyaev 2016, 3)

The software as a service model has changed the landscape of enterprise computing.
For example, financial requirements are indeed very different when IT investments are
made to cloud instead of on-premise services. Any company can start using cloud appli-
cation with little to no upfront investment. Cloud also reduces the need to evaluate us-
age requirements in advance. The company can add subscriptions themselves without
service provider interaction. Thus, the client company can adjust their information tech-
nology infrastructure in a more agile manner. Since security concerns and uncertainty of
provider’s service capability might still limit the company’s intention to use SaaS, the
evaluation between cloud and on-premise software delivery is relevant to IT governance
and decision-making in every enterprise. The determinants affecting this evaluation are
discussed in detail below in subchapter 2.3.

2.3 Determinants of software as a service adoption

2.3.1 Overview

Decision to adopt software as a service is a management decision. Business and IT ex-
ecutives weigh the benefits and risks of the information technology insourcing and out-
sourcing possibilities. The decisions are based on reasoning made by individuals in the
organization. Attitudes, views and intentions within organizations’ decision makers will
affect the outcome. To understand the decisions, one should be able to identify the af-
fecting determinants. Drivers for decision-making may emerge from multiple sources.
They can be for example financial or environmental ones. Some determinants may be
purely perceived ones, existing only in the minds of the decision maker. (Benlian &
Hess 2011, 235)

As stated above, determinants affecting SaaS adoption can fall into multiple catego-
ries. For the rest of the chapter, classification adapted from the one presented by
Schneider and Sunyaev (2016) will be used. According to the high-level classification,
SaaS adoption determinants can be from one of the following categories: (1) technology
characteristics, (2) client characteristics, (3) environmental characteristics and (4) asset
characteristics. Overview of the classification is provided in Table 1. (Schneider and
Sunyaev 2016, 7-8)
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Determinant category Description

Technology Factors that emerge from the basic characteristics of

cloud technology. See 2.2 for reference.

Client Internal characteristics specific to organization and its
employees.
Environment Characteristics of organization’s operating environment

which affect SaaS usage.

Asset Application specific characteristics that affect its suitabil-

ity for SaaS usage. Characteristics of service providers

also fall to this category.

Table 1 - Determinant classification

2.3.2  Technology characteristics

In cloud application adoption, technology characteristics refer to those factors which are
due to the nature of the cloud technology. Characteristics of cloud enable or limit some
aspects of enterprise computing, and that affects the decision regarding SaaS adoption.
The self-service nature or resource pooling changes the way in which companies out-
source software. Those aspects need to be taken into account in the adoption decisions.
(Schneider & Sunyaev 2016, 7)

Since software as a service does not require on-premise installations, it gives the cli-
ent more flexibility in switching service providers. The on-demand self-service nature
of application deployment reduces the risk of service provider lock-ins. Since cloud
applications do not require significant upfront investments, client companies can easily
explore other options and switch provider. In addition to switching flexibility, the IT
infrastructure in the cloud is quicker in responding to change in workloads. Since there
is no customer-dedicated resources, the resources can be reassigned elastically and rap-
idly (Mell & Grance 2011, 2). Client does not need to worry about the rise in system
usage. The flexibility in workloads reduces the need to estimate the system usage in
advance. If the system usage is higher or lower than expected, the cloud provider will
handle the adjustments either manually or automatically. This can be especially attrac-
tive for customer-facing applications in which the demand can change dramatically as
popularity increases (Gupta et. al. 2013, 864). (Armbrust 2010, 50; Benlian & Hess
2011, 237)
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Due to the virtualization of data centers and multi-tenant architecture of cloud, ser-
vice providers are able to benefit from economies of scale. The self-service aspect of
cloud software also reduces the costs of service provider. This makes applications more
affordable to the clients. The service providers offer latest technologies and knowledge
to their clients. Access to specialized resources does not require significant upfront in-
vestments. The client can move significant part of IT costs from CAPEX to OPEX. This
is especially attractive to small businesses which would not have resources to deploy,
for example ERP or CRM applications, on-premises. If the company wanted to deploy
such applications on-premises, great level of technical knowledge about complex IT
topics would be required. With cloud applications, the requirement for this knowledge
is moved from client to service provider. (Sultan 2010, 111-112; Benlian & Hess 2011,
237; Gupta et. al. 2013, 864)

Companies are more and more focusing their resources on their core competencies.
Routine tasks in information management do not generally create added value to the
business and thus, can be outsourced. Cloud application deployment reduces the amount
of internal routine IT activities. For example, it is the responsibility of cloud service
provider to update the application. This frees up resources to other more productive are-
as. For example, IT staff can focus on developing company IT usage. (Benlian & Hess
2011, 237; Chen & Wu 2013, 750)

The network-based access to cloud software makes it better available to client’s em-
ployees. They can access the applications and data from any geographic location and
any device with internet connection. Devices such as smartphones and tablets can be
used for working with cloud applications. Employees can better work from home or
while traveling. It provides also convenience to those who do most of their work in the
field. (Gupta et. al. 2013, 864, 867, 872)

Network-based access also has its disadvantages. Employees will compare the ser-
vice level to other web services (such as Google Search) and expect similar availability.
This kind of availability has seldom been possible in the on-premise IT infrastructures.
Thus, cloud is increasing expectations. Lost network connectivity or outage in the cloud
application can result in complete unavailability of the software. This can result in sig-
nificant losses in income or damage reputation. To manage risks caused by availability
issues, clients can establish service level agreements with cloud service providers.
(Armbrust et. al. 2010, 54; Benlian & Hess 2011, 236)

Security risks are one of the main concerns on SaaS customers in the literature
(Schneider & Sunyaev 2016, 27). Since the data in public cloud resides in service pro-
viders’ premises, there is a great potential for security risks (Wang et. al. 2016, 44).
With SaaS, external party hosts sensitive and even business-critical information. Service
provider has access to client’s data and could use it to its own advantage or even sell it

to competitors. Proper use of service contracts is required to limit potential opportunis-
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tic behavior of vendors (Benlian & Hess 2011, 236). In addition, data corruption is po-
tential security risk. Service providers have built data-redundancy and backup solutions
to avoid corruption scenarios. (Gupta et. al. 2013, 864)

If the security is important to SaaS clients, it is just as important to the service pro-
viders. Security issues could damage the trustworthiness of service provider. Trust is
important in client-vendor relationship. Overall, the service provider’s security
measures are not valuable on their own. The perceived value of these features is what
counts in the adoption decision-making. If the possible client tends to value security
high, the security features will be significant adoption determinant. Despite the preva-
lence of security risks, especially small businesses have been adopting public cloud ap-
plications because of the benefits they provide. Thus, some companies are willing to
admit the security risks. If the client has suitable resources and security requirements are
important, application can be deployed to private cloud (Mell & Grance 2011, 3). (Gup-
ta et. al. 2013, 865; Goode et. al. 2015, 76, 80)

Organization’s see security risks in SaaS mainly because they lose control of their
own data (Gupta et. al. 2013, 865). When the company adopts SaaS, it transfers the data
into service providers’ premises. Thus, the client loses control of procedures used to
secure, backup and recover the data. For example, it can be difficult for the client to
restrict service providers access to their sensitive data. The service provider controls the
developments made to the software and underlying technology. Thus, the client has
very little influence on the update schedule, feature removals and additions, and tech-
nology decisions. In an on-premise deployment, the client has more control on these
decisions. With SaaS, this control is lost. (Sultan 2010, 113, Benlian & Hess 2011, 236)

SaaS availability and reliability has direct impact on the client’s business continuity.
Especially large companies are vulnerable to service outages. Loss of service could re-
sult in customer dissatisfaction and financial losses. Customers may be willing to make
service level agreements to reduce the impact and probability of such outages. However,
the very same risk of service loss is present in on-premise deployments as well. Many
in-house IT organizations may fail to achieve uptime and other service levels expected
from cloud application service providers. Thus, the SaaS as such is not a risk to business
continuity. It is more related to the shared responsibilities between client and provider
and the client’s loss of control. (Sultan 2010, 114; Martson et. al. 2011, 181; Gupta et.
al. 2013, 868)

2.3.3 Client characteristics

Client firm characteristic refer to the determinants that originate from certain aspects

of the organization which is considering SaaS adoption. These characteristics consist of
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the size, industry and employees of the company. Size has an effect on the resources the
company has available for IT. Skills and attitudes of the employees also shape the deci-
sions made. Industry is a characteristic of the client even if most of its effect comes
from environmental factors. (Schneider & Sunyaev 2016, 7, 11, 30)

Client size has a two-way effect to adoption of software as a service solutions. First,
more IT innovations are generally adopted by larger firms which have more resources
and the ability to take risks (Low et. al. 2011, 1012). In the other hand, the cost-
effectiveness of cloud applications and the pay-as-you-go subscription model attracts
smaller companies with fewer resources. Software which used to require too heavy in-
vestments, is now available as SaaS with little to no upfront investments. Small compa-
nies can adopt enterprise resource planning or business intelligence solutions which
were previously unreachable. Especially public cloud SaaS solutions provide feasible
cost-efficiency for small and medium sized enterprises. For larger companies the cost-
effectiveness may not be that significant reason for SaaS adoption. In larger companies,
the IT department can already benefit high degree of economies of scale and thus, the
cost difference between in-house deployment and SaaS solution may not be significant.
(Martson et. al. 2011, 178, 182; Qu et. al. 2011, 115; Gupta et. al. 2013, 863)

The organizations have developed their information technology infrastructure over
the years. Decisions made in the past influence how compatible the infrastructure is
with SaaS adoption. Network technologies, existing systems and applications can vary
in their compatibility with cloud computing. If the company has technology in place for
SaaS adoption, it is more likely to adopt it. In addition to technology, the clients’ human
resources can vary in their suitability for SaaS adoption. Different skills and knowledge
are required in SaaS system adoption and usage in contrast to on-premise deployment.
(Low et. al. 2011, 1013)

Whenever organization adopts new technologies, support from top management is
crucial for its success. Adoption of SaaS can influence organizations’ processes, prac-
tices and resources. Thus, there is a lot of change involved. Vision and support from top
management can create suitable climate for adoption. (Low et. al. 2011, 1012)

Even though organizations adopt information technology solutions, the decisions are
made by the individuals within the organization. IT sourcing and adoption decisions are
made by business and IT executives. They are influenced by their social environment,
knowledge, attitudes and perceptions. Thus, SaaS adoption decisions cannot be evaluat-
ed without considering the determinants originating from the individuals behind these
decisions. (Benlian et. al. 2009, 360-361)

IT executives’ attitude towards outsourcing and cloud applications affects organiza-
tions SaaS adoption. This is especially prevalent if the IT executive is strong-skilled. If
the IT executives are not skilled, then organization may tend to look for IT outsourcing

options. Thus, the CIO’s skill-level, status and attitude toward SaaS is a combination
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that will influence SaaS adoption. Attitudes of the decision maker can be affected by
peers and experts. (Benlian et. al. 2009, 366; Blaskovich & Mintchik 2011, 139, 147)

Decision maker’s perceptions affect SaaS adoption. No matter how objective evalua-
tion is attempted, the subjective thoughts and attitudes will have an impact. Thus, IT
executives intention has an effect on SaaS adoption. If decision maker perceives risks in
cloud application adoption, it will likely decrease organizations degree of SaaS adop-
tion. Perceived risk is the feeling of potential negative consequence of adopting specific
application. The organization is likely to experience loss if the risk regarding cloud ap-
plication adoption comes into reality. Perceived risks are likely to fade away as the or-
ganizations become more experienced with the use of on-demand applications. (Benlian
& Hess 2011, 235-236; Chen & Wu 2013, 751)

In the other hand if the executive sees a lot of benefits and opportunities in SaaS
adoption, organization is likely to prefer cloud deployment over an on-premise alterna-
tive. As the technology matures, individuals gain more experience supporting or contra-
dicting their perceptions. (Benlian & Hess 2011, 235-236; Chen & Wu 2013, 751)

Individuals’ perceptions regarding the complexity of technology is likely to affect
their decision. If a person thinks that the technological innovation or solution is difficult
to understand and use, the perceived technology complexity is high. If the complexity is
high, it takes time and effort to acquire skills and competencies required to use and ben-
efit from the technology. Simpler and familiar concept will be adopted faster than un-
familiar ones. Perceived technology complexity is relevant for SaaS adoption. If the
organization and executives perceive SaaS as complex technology, they are less likely
to adopt it. As time goes on and the familiarity with SaaS increases, the perceived com-
plexity of SaaS technology will decrease. (Chen & Wu 2013, 751; Kung et. al. 2015,
355)

The differences between industries and the IT outsourcing usage within them has
been identified in the literature. Industries of organizations can be classified in many
ways. Some of the classifications include the division between service and manufactur-
ing industries or private and public sectors. Classifications based on IT intensity have
also been proposed in the literature with inconsistent results. (Qu et. al. 2011, 101; Laci-
ty et. al. 2010, 416, 424)

As the industry classifications are obscure and overlapping, it can be difficult to posi-
tion certain client to an industry and assess its SaaS adoption by looking at the industry.
However, certain industry characteristics have been identified as ones that affect the use
of IT outsourcing and cloud. These industry characteristics are munificence, dynamism,
concentration and capital intensity. (Qu et. al. 2011, 99)

Industry munificence refers to the degree of resource availability in certain industry.
In non-munificent industries, many clients compete for scarce resources. This forces

companies to focus on their existence instead of supporting growth. In contrast, clients
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in munificent industries can focus on growth, since resources for survival can be easily
obtained. Munificent and growing industry supports additional IT investments. In mu-
nificent industry, quick setup time and fast adoption support acquisition of growing
market. Thus, industry munificence is positively associated with SaaS adoption in com-
parison to slower on-premise deployments. (Qu et. al. 2011, 109-110)

In dynamic industries, changes are more frequent and more difficult to predict than
in stable industries. Information system investments are difficult to reverse. Thus, in-
house software investments can become obsolete in dynamic industries. The sunk costs
can be significant. It can be too risky for an organization in dynamic industry to overin-
vest in information technology. SaaS reduces the need from upfront investment and thus
degrades the risk of expensive software solutions going obsolete. Additionally, on-
demand cloud applications provide companies additional flexibility which can be bene-
ficial in dynamic industry. Thus, industry dynamism is positively associated with soft-
ware as a service adoption. (Qu et. al. 2011, 110)

Industry concentration represents the level of market concentration on few signifi-
cant players within an industry. Firms in concentrated industries face less competition,
are able to raise prices and benefit from monopoly-like position. If the market is not
concentrated, companies face more competition. Thus, they need to focus on their cost
structure in order to remain profitable. Cloud application adoption can be a way to drive
down costs. Thus, low industry concentration can be a driver for SaaS adoption. (Qu et.
al. 2011, 112)

Capital intensity of industry is likely to lower SaaS usage. In capital intensive indus-
tries, organizations are used to investing in fixed assets. It is difficult for new entrants to
enter capital intensive industries due to the initial investments required. This reduces the
need for existing organizations to prepare for unexpected changes in the industry. It
requires time to build an asset infrastructure needed for successful operation. Thus, it
may seem unreasonable to switch away from this heavy investing culture. They are like-
ly to continue with their current way of operation and investments. (Qu et. al. 2011,
112-113)

2.3.4  Environmental characteristics

Organizations do not operate in isolation. Instead they are constantly influenced by their
environment, competitors, suppliers and customers. The actions taken by other organi-
zations may have an effect on the SaaS adoption decisions made by one client. Compa-
nies naturally adjust their behavior to conform with the regulation. Environmental forc-
es can be characterized as mimetic, coercive or normative forces. (Kung et. al. 2015,
352)



24

Coercive pressures originate from other organizations which can influence the pres-
sured organization. The origin can be for example customers or parent company. The
target company adjusts its behavior according to the demands or expectations from
those which it does depend on. In cloud application usage, parent company could have a
significant influence. If the parent company decides to adopt certain software solution, it
might be impossible for the child company to do anything but to follow. (Kung et. al.
2015, 352)

Brand and public image are important for companies nowadays. In the era of global
warming, the environmental consciousness is considered important. Cloud tends to be
greener alternative when using information technology. Usage of cloud is environmen-
tally friendly, since it is smarter usage of energy. Company with environmental goals
and ideology could be attracted by this when considering their information technology
usage and deployments. Thus, the coercive pressure from the society influences organi-
zation’s decision-making. (Martson et. al. 2011, 182; Kung et. al. 2015, 354)

Professional communities have an effect on organizations which could impact its
cloud application adoption. When cloud usage starts to develop into professional stand-
ards, the influence of the standard could work for cloud decision. Suppliers and custom-
ers are significant sources of normative pressure. (Kung et. al. 2015, 355)

When mimetic pressures exist, organizations tend to copy from other organizations.
They can copy activities, processes or systems. Successful actions are more attractive
for copying. If other organizations are able to gain benefits by acquiring certain soft-
ware application, it becomes attractive for others to follow. With copying, companies
can adopt successful practices without the need to invent and validate them by them-
selves. Thus, it is more efficient way to develop. This also applies to SaaS solutions. If
other similar organizations are able to receive benefits from SaaS usage, one will be
more interested in following. (Kung et. al. 2015, 355)

Companies need to conform to the regulation designed by both international and na-
tional institutes. Many laws governing information technology were regulated in the era
before cloud computing emerged. Still many things have changed by the introduction of
cloud. Physical location of data is one of them. Companies need to ensure that their data
is located in a way which is required by the law. They also may have to be able to con-
trol, who has access to that data. In certain cases, cloud application may not be suitable
for certain areas where sensitive data is stored. If the SaaS user cannot control the loca-
tion and privacy of that data, on-premise installation may be the only option. The global
distribution of cloud application data is a challenge from regulation’s perspective.
(Martson et. al. 2011, 182)

Organizations face pressure from their industry competitors. Companies tend to op-
erate differently if they have strict competition for the markets and customers. This can

have implications for information technology usage as well. Competition can drive or-
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ganizations’ adoption of on-demand software solutions. The fast setup time and finan-
cial impact of SaaS applications are favorable when competition is high or the threat of
new entrants is high. Since new entrants can adopt on-demand applications quickly to
gain capabilities necessary to compete in the market, why wouldn’t existing players in
the market do the same. (Chen & Wu 2013, 750, 765)

Organizations face a lot of uncertainties originating from their operating environ-
ment, business partners and technology. It is common for decision makers to avoid un-
certainties such as unusual, unknown and unpredictable events. These uncertainties af-
fect SaaS adoption. Uncertainty and maturity related to technology, specific product and
markets are viable things to consider in decision-making. As the cloud technology and
products become more mature, it can increase SaaS adoption. Cloud can be an attractive
option if the demand is uncertain as it is more flexible deployment option. Uncertain
demand may however result in uncertain and hidden costs. (Schneider & Sunyaev 2016,
12-13, 28)

2.3.5  Asset characteristics

Asset characteristics refer to the characteristics of the cloud-sourced application. Some
applications can be more attractive for SaaS deployment than others. For example, en-
terprise might be willing to deploy strategically more important application in-house.
Some applications can provide more cost savings than others. The determinants falling
into asset characteristics indicate that not all applications are equally suitable for cloud
usage. The characteristics of service providers inherently fall to this category since in
SaaS market, software and service provider are always packaged together. (Schneider &
Sunyaev 2016, 7)

In the academic literature, cost savings have been identified as the most common de-
terminant affecting IT outsourcing. The financial effect is even more significant with
SaaS. Economic determinants have had an important effect on cloud application adop-
tion. Cloud application provider achieves economies of scale by serving multiple clients
with shared application and hardware infrastructure. Service provider’s reduced costs
have direct impact on the software service market prices. (Benlian & Hess 2011, 237,
243; Lee et al. 2013, 438).

In contrast to in-house production of application services, installation, development
and maintenance tasks are not on customers’ responsibility. Service provider takes care
of them. This has an impact on the labor-related costs. When using SaaS, customers can
operate with fewer employees focusing on their computing infrastructure. With less
people involved in IT operations, more people can focus on other value-adding work.

This has a direct impact on total cost of application ownership. Due to the self-service
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nature of cloud applications, it can be expected that transaction costs such as vendor
selection and contracting should be also much lower (Sultan 2010, 111; Benlian & Hess
2011, 237; Chen & Wu 2013, 751; Kung et. al. 2015, 352-353)

The introduction of on-demand applications has also changed the way in which the
applications are paid for. Most SaaS are paid with a subscription model. Thus, some
usage-based metric is used as a basis for service cost. In other words, the client is
charged with a fixed price for each unit of service. The unit of service can be for exam-
ple user or the usage of storage or computing resources. (Benlian & Hess 2011, 237;
Chen & Wu 2013, 751; Gupta et. al. 2013, 864)

In the traditional IT software procurement, there is a significant sunk cost related to
software and hardware involved. With pay-per-use pricing of on-demand applications,
the need for upfront investments is removed. This makes it possible for even the smaller
firms to utilize enterprise-grade applications. Software used in enterprise resource plan-
ning and customer relationship management are affordable in pay-per-use manner. This
affordability makes SaaS especially attractive to small and medium sized enterprises.
The cost-reduction may even be so significant that it compensates the common negative
aspects of SaaS, such as security and privacy. As there is little to no sunk costs involved
in SaaS procurement, it is cheaper to switch between application providers (Susarla et.
al. 2009, 206). With pay-per-use pricing, it is easier for SaaS customers to pass some or
all of the application costs to their own prices. With traditional IT investments, it is
more difficult to determine the impact of fixed IT costs on customer prices. (Chen &
Wu 2013, 765; Gupta et. al. 2013, 864, 870)

Software as a service has also a negative economic effect. Usage metric selection has
a direct effect on the pricing. If over the years, the application usage is extended, the
costs may rise in an unexpected way. There can also be hidden costs involved in the
SaaS usage. These hidden costs may incur from raised service level requirements or
additional feature requirements. Many cloud applications provide customization options
for their customers. It is customer’s responsibility to develop and maintain these cus-
tomizations. The cost of these customization naturally falls to the SaaS client. As the
strategic importance of the application service increases and the customer becomes
more dependent on the service, it is more difficult to switch to another provider. In these
situations, customer is vulnerable to the vendor’s attempts to raise prices. (Benlian et.
al. 2011, 236)

IT software or hardware can be valuable and inimitable resources for company.
Thus, their strategic importance is high. Applications can be business-critical. The com-
pany’s operations can depend heavily on the software. There is a tendency for compa-
nies to keep these strategically important applications on-premises. By operating this
way, the companies minimize the risk of losing control or access to their data and the

software functionality. Strategically important applications include ERP, SCM and
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CRM systems. Non-critical applications are far more applicable for cloud-based de-
ployment, since the effect of lost control is much lower. (Benlian et. al. 2009, 360, 364;
Benlian & Hess 2011 236)

The specificity aspect of asset has an effect on the SaaS usage decision. The compo-
nents of asset specificity consist of human asset specificity, technical specificity and site
specificity. In the context of information technology, human asset specificity refers to
the business knowledge required to use and develop software asset. The high degree of
human asset specificity reduces the tendency to adopt SaaS solutions. However, there is
limited number of empirical research focusing on this determinant. (Schneider & Sun-
jaev 2016, 9, 11)

Technical asset specificity refers to the number and uniqueness of special function-
alities provided by software. Many SaaS solutions offer standardized set of functionali-
ties and are limited in terms of customizability. Thus, lower technical asset specificity
makes application more suitable for SaaS usage. High technical asset specificity de-
mands more customizability from SaaS solutions in order to be applicable. The impact
of technical asset specificity may vary depending on the size of the enterprise and the
complexity of IT landscape. (Schneider & Sunjaev 2016, 9; Benlian et. al. 2009, 366)

The site specificity of software asset concerns the site requirements for the asset. In
cloud applications, the network dependency requires specific considerations if the ap-
plication needs to be accessed everyday around the clock. Since the cloud application
data is stored on shared infrastructure, additional consideration is required for software
processing sensitive data for example in hospitals. (Schneider & Sunjaev 2016, 9)

In the SaaS market, client is limited to the offerings available from the service pro-
viders. If certain application asset is not available as software as a service, cloud is not
an option. If a cloud application exists, then certain characteristics of the service provid-
ers can also have an effect on the sourcing decisions. Service capability and quality are
key determinants in selecting provider. If there is no reliable and capable service pro-
vider, it will naturally affect client’s cloud adoption decision. (Gupta et. al. 2013, 870;
Goode et. al. 2015, 75, 80)

Even though self-service is one key characteristic related to cloud, clients also expect
support from the service provider when needed. If service provider is responsive, cli-
ent’s concerns and changing requirements can be addressed more effectively. This re-
sults in better value for the SaaS investment. Depending on asset criticality, the re-
quirements for support may vary. For some assets, support availability is determinant
for SaaS adoption. (Goode et. al. 2015, 76-77)

Trustworthiness of SaaS provider is important due to the common skepticism related
to privacy and security of cloud. Client’s processes and data is available for the provider

and it requires both arrangements and trust so that the provider does not use sensitive
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information for its advantage. Trust and reliability towards service provider is a SaaS
adoption determinant (Gupta et. al. 2013, 872). (Goode et. al. 2015, 77)
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3 RESEARCH APPROACH

3.1 Technology-organization-environment framework in SaaS con-
text

Software as a service adoption is an instance of new technology adoption. Over the
years, multiple different theories about the adoption of new technologies have been de-
veloped. These theories include but are not limited to technology-organization-
environment framework (DePietro et. al. 1990), diffusion of innovation theory (Rogers
1995) and technology acceptance model (Davis et. al. 1989).

The underlying questions of this research are very much the same as the ones in
technology-organization-environment (TOE) framework: why does a potential user be-
come an actual user of technological innovation? TOE represents the context of innova-
tion adoption decision-making. This context is divided into three elements: technology,
organization and environment. The four categories found in the literature review extend
these three elements by introducing the asset-specific characteristics to the decision-
making. The TOE framework adapted for the SaaS adoption determinants is represented
in Figure 3. (DePietro et. al. 1990, 151)

The technology context consists of technologies that are present within the firm and
available in the company’s environment. Internal technological aspects consist of cli-
ent’s existing IT landscape, hardware and software in addition to current practices. The
SaaS adoption determinants categorized as technology characteristics identified in chap-
ter 2 fall into this element. More specifically in SaaS context, existing IT landscape in
combination with the factors originating from the technological differences between
cloud and on-premise applications form the technological context for the decision-
making. (DePietro et. al. 1990 153; Schneider & Sunyaev 2016, 7)

Organizational context is the second element of TOE framework which influences
the technological innovation adoption. Organizational context covers the characteristics
of the client which affect the decision-making. Organizations are constantly developing
and both its history and vision of the future do affect what it is currently. Organizations
consist of individuals, processes and structures which have been shaped over the time of
its existence. For example, firm size and the quality of human resources fall into the
organizational context. The same kind of determinants have been identified also in the
context of SaaS as described in 2.3.3. (DePietro et. al. 1990, 153, 155)

The third and final element of TOE framework is the environment. Organizations do
not exist in a vacuum, but they are constantly being affected by other organizations and
entities around them. Vendors, customers and regulation are constantly shaping the way

the organization operates. For example, customers’ expectations can drive the company
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into adopting certain practices. The environmental context has also been identified in
the SaaS adoption literature as described in chapter 2.3.4. (DePietro et. al. 1990, 153-
154)

The TOE framework has been used in multiple earlier studies in the field of technol-
ogy adoption for decades (e.g. Chau & Tam, 1997, Lee & Shim 2007 and Micheni
2015). This makes it a credible framework for assessing the reasoning associated with
the technology adoption. The technology-organization-environment supports this re-
search by improving the structure and classification of identified characteristics. The
concepts and relationships provided by the framework will also be used to get a better
structure for the empirical research phase. Consequently, using a common framework
and classification for analysing the technology adoption in specific context, might help
in generalizing the results and comparing them to other contexts.

Environmental Context

Environmental
characteristics
A

h 4

Technological
Innovation Decision
Making

SaaS adoption
decision making

Organizational Context
Technological Context
Client
Technology characteristics characteristics

Figure 3 — Technology-organization-environment framework in the context of
Saa$ adoption (adapted from DePietro et. al. 1990, 153)

3.2 Asset characteristics and the TOE elements — proposed frame-
work

According to the literature review and the technology-organization-environment frame-
work several technological innovation (and in particular SaaS) adoption determinants
have been identified and can be categorized. In particular, TOE framework uses three
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categories. Even if the existence of these determinants and categories is hard to deny,
their relative importance can vary significantly depending on the circumstances. As al-
ready indicated in the literature review, for example application type could be a factor
that affects the valuation of different determinants.

Every software purchase decision is made individually. Each software has its own
characteristics and requirements and thus, requires thorough analysis when purchasing
decisions are made. Even if the same technological, organizational and environmental
determinants would be present, the actual decision outcomes could still be different be-
cause of the asset specific characteristics. No matter how well the high-level principles
considering SaaS adoption are formulated, there can still be asset-specific exceptions
and specialties which do not comply with them.

Due to the presence of asset specific aspects that affect decision-making, the TOE
framework was enhanced with the fourth element: the actual software asset and its char-
acteristics. The expectation is that the decision makers see that the procured asset itself
introduces new determinants and changes the importance of environmental, organiza-
tional and technological context and the underlying determinants. Thus, it should be
considered as its own element in the SaaS adoption decision-making. The final deci-
sion-making is then made according to all these aspects. In this research, this view is

evaluated with several professionals working in IT organizations.
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Figure 4 - Technology-organization-environment framework with asset ap-
proach in the SaaS adoption context (adapted from DePietro el. al. 1990, 153)
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4 EMPIRICAL RESEARCH

4.1 Research methods

Selection of research method is driven by the research question. Basic distinction be-
tween quantitative and qualitative research methods is made based on whether the re-
search question seeks to obtain broad and generalizable results or in-depth knowledge of
particular circumstances. The goal of this research is to explore how employees in dif-
ferent positions see and evaluate the determinants of software as a service adoption.
Since the aim is to identify attitudes and perceptions on individual level and especially
the reasoning behind the attitudes, qualitative research methods seem to be more suita-
ble than quantitative methods. Qualitative research aims to increase the depth of
knowledge on a particular issue and dives deeper into the reasoning behind the phenom-
ena. Quantitative research could be used to summarize the priorities and weights which
are given in different positions for certain determinants, but it makes it more difficult to
get more details about the reasoning behind the priorities. Thus, qualitative approach
was selected. (Maylor & Blackmon 2005, 220; Fisher 2010, 69-70)

Research interview is especially suitable for conducting this research since it allows
the data collection to adapt based on the circumstances, and in particular, based on the
interviewee. The flow of discussion can control the direction of the interview. To under-
stand the SaaS adoption determinants from different perspectives, it is required that the
data is collected from people in different kind of positions in IT organizations. It is
plausible that in different positions, the interviewees may want to focus on very differ-
ent topics. Flexibility of interview gives a change to explore the role-specific differ-
ences and their causes in more detail. To answer the research questions as well as possi-
ble, it is required that the software as a service adoption determinants are approached
from the interviewee’s role and perspective. (Maylor & Blackmon 2005, 220)

Interviews can vary from open to structured ones depending on the level of
knowledge the interviewer has about the possible answers. Depending on the research
purpose, the level of openness can also vary. Semi-structured interview was selected as
a research method for this study because it leaves room for in-depth analysis and cover-
age of predefined topics. The themes, key points and determinants identified in the SaaS
adoption literature will form the basic structure of the interviews. The interview will not
be structured by fixed questions, but the interviewees attitude towards the themes from
literature will be evaluated during the interview. The interviewee can introduce deter-
minants and themes themselves preferably with sample decision-making cases. Natural-
ly, semi-structured interview makes it easier to go through the causes and attitudes in

more detail. This creates an opportunity to not only explore how the attitudes differ, but
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also why they differ. Open questions are used to encourage free-flowing discussion.
When the interviewee is willing to focus on certain topics, semi-structured interview
allows that. (Fisher 2010, 174-175; Eriksson & Kovalainen 2008, 83-85)

Interviews have their disadvantages as a research method. The interviewee should be
comfortable in the situation in order to discuss the topic freely and honestly. If the cor-
rect questions are not asked, it may well be that the amount and quality of data remains
low. Since the interviewing is interaction, the correct questions cannot be designed
completely in advance. Semi-structured interview needs to be steered and new themes
need to be introduced according to the flow of interview and schedule. This was taken
into account during the interview preparation and during the interview sessions by leav-
ing time for deviations from the structure. It was also necessary to prepare for situations
that some questions are not going to generate much discussion. One testing interview
was held to fine-tune the topics and test the interview structure as well as the schedule.
(Fisher 2010, 102, 185)

4.2 Data collection and analysis

Sampling and interviewee selection are important steps in qualitative research. For prac-
tical reasons, it is easier to conduct interviews with people which can be conveniently
accessed. Since the author has access to two different organizations through employ-
ment and personal relationships, the employees within these two companies were se-
lected as primary candidates for the interview. These two companies vary in size and
industry. First one of them is SME in IT consulting business and the second one a large
enterprise from media industry. By limiting the number of companies to two, it is easier
to keep the number of interviews reasonable while still reaching enough professionals
and roles from each organization. Two companies were however considered to be re-
quired in order to reduce the factors that originate from the characteristics of one partic-
ular company. (Maylor & Blackmon 2005, 226-227)

In qualitative research, it is important to select a sample that can provide valuable in-
sight about the subject of the study. In the case of this study, this means that the re-
spondents should be in different roles within the IT organizations. Naturally, more ex-
perienced persons have more perspective to the software as a service adoption. When
exploring the IT organizations of companies, several roles relevant for software as a
service adoption and operations were identified. The persons in IT management have an
effect on the IT decisions and thus were considered relevant for this research. In addi-
tion, IT architects shape the IT landscape of these companies, making their input valua-
ble for decision-making. The employees working in IT operations have the most hands-

on experience on the day-to-day work with the software solutions. In summary, the em-
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ployees in these different groups are, from technology adoption perspective, in different
positions. This makes it possible to use people from these groups to gather representa-
tive views from around the IT organizations. They also view software from very differ-
ent point of view. Expectation is that this could introduce some valuable differences and
insights in the interviewees’ responses. (Maylor & Blackmon 2005, 226-227)

The interviewees were interviewed one-by-one to ensure that possibly differing and
sensitive opinions were not left unsaid (Maylor & Blackmon 2005, 227). Each interview
was started with an introduction to the topic and study. Instead of going straight to the
SaaS adoption determinants, some general things about IT system usage and IT deci-
sion-making was discussed from the interviewee’s point of view. The goal was to facili-
tate the interviewee’s thinking so that there is more background for the discussion re-
garding software as a service adoption and determinants. After the introduction, the
SaaS adoption and determinants were discussed. At this stage, it indicated significance
if the interviewees presented the determinants themselves. If the determinants did not
come up by the interviewee, the interviewer introduced the determinants and discussed
their relevance with the interviewee. No pre-prioritization was given to SaaS adoption
determinants, but the prioritization was made during the interview based on interview-
ees perceptions.

In total, seven interviews were conducted. Two of them were held with employees in
IT management positions (I1 and 12). Three of the interviews were conducted with em-
ployees in IT architect-like positions (I4, I5 and 16). One of the architects also works
part time in IT operations. One person, which works purely within IT operations was
also interviewed (I3). In addition, one interview was held with a technology procure-

ment specialist (I7). The interviewees are presented in table 2 below.

Interviewee | Position Professional  IT | Interview
experience duration

I1 Partner with IT responsibilities | 29 years 1h 5min

12 IT manager 19 years lh

13 IT support specialist 20 years 45 min

14 IT development specialist 16 years 55 min

I5 Enterprise architecture lead 18 years 40 min

16 Enterprise architect 13 years lh

17 IT procurement specialist 20 years 40 min

Table 2 - Background of interviewees

All of the interviews were recorded with the permission from the interviewees. It was
naturally up to the interviewees permission whether the interview could be recorded or

not. Recording is the best way to ensure that the interview is captured as well as possi-
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ble. Recording allows the interviewer to reduce the amount of note-taking and focus
more on the flow of conversation. Nevertheless, notes were still taken during the inter-
views about the key points and reactions and other things which could have been harder
to recognize from the recording. Notes were also used to steer the interviews and return
to important or interesting topics later on. In addition to free form notes, the basic struc-
ture in Appendix A was used to easily keep track of the topics covered since they did
not occur in same order every time. It was also used to ensure that broad enough cover-
age of the characteristics is achieved in the interviews. Recordings were transcribed
after the actual interview. Only the introduction and conclusions had fixed positions in
the interviews. Other topics were covered in a free order.

The analysis of the research material was started by transcribing the recorded inter-
views. The analysis of the interviews was done by coding the material according to the
determinants available in the literature. The transcriptions were read through carefully
and topics from the interviews were mapped to the SaaS adoption determinants from the
literature review. Additional determinants were identified and coded accordingly. In
addition to the determinants, relationships between the determinants and the employees’
attitudes were derived. Since the interviewee count was low, the likelihood of error in
content analysis was high. Significant contributions from the content analysis could

only be derived if the interviewees completely agreed. (Fisher 2010, 199-201)

4.3 Trustworthiness and ethical considerations

In qualitative research, it is important to ensure that the study and its findings are trust-
worthy. There are different criteria for evaluating the trustworthiness of qualitative re-
search. According to Lincoln and Guba (1985), trustworthiness consists of four aspects:
(1) dependability, (2) transferability, (3) credibility and (4) confirmability. (Eriksson &
Kovalainen 2008, 294-295)

Dependability refers to the traceability of the research process. It also ensures that
the process is logical and documented. The dependability is increased in this research by
describing the interview process in detail in section 4.2 and by providing the links be-
tween interviews and results in section 5. Transferability assesses the connection be-
tween this research and earlier research. This is done, by coding the SaaS adoption de-
terminants according to existing literature and comparing the interview results against
them. Credibility of this research is ensured with proper literature review. With the lit-
erature review, it was ensured that the author had deep knowledge about the subject and
thus, was able to carry out the interviews accordingly. Conformability is ensured by
referring to the interviews when findings and interpretations are made. (Eriksson & Ko-
valainen 2008, 294-295)
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It is important for any research to be aware of possible ethical problems that may be
encountered while conducting it. This applies especially to qualitative research and re-
search dealing directly with people. At the very minimum, the research should do no
harm to people participating in it. Neither the information gained should be used to
harm anyone. It is better to address ethical issues that may be encountered in advance.
(Fisher 2010, 72-73)

The fact that the author personally knows most of the persons interviewed could be a
source of ethical issues and could do harm to the validity of this study. Even if the au-
thor personally knows the interviewees, none of them will be forced to participate in the
research. Anyone has the right to privacy and can exclude themselves from the research.
The researched organizations and participants in particular could try to use the personal
relationships to steer the results of the research. Thus, it was agreed with the partici-
pants that the researcher is allowed to make own independent conclusions. Neither the
company nor the participants were thus able to steer the conclusions according to their
own interests. This is important considering, that the subject of the study could have an
effect on company’s internal information management politics. (Fisher 2010, 73)

When researching people, it is important that every participant has agreed to partici-
pate in the study and are well aware of what their participation will involve and what the
purpose of the research is. The respondents were allowed to withdraw their responses
from the research up until the point when the research material had been analyzed. The
results and conclusions are presented in such a way that the responses or opinions can-
not be linked to the individuals. (Fisher 2010, 73)
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5 RESULTS

5.1 Overview

The interviewees discussed that the attitude towards software as a service adoption has
been constantly changing since cloud applications started to emerge. The experience
with SaaS solutions has changed the perception towards adoption determinants, making
some of them more important than what they used to be. In contrast, the priority of
some determinants has also decreased. Overall, it was recognized by respondents that
they have been able to adapt to the cloud way of procuring software. Certain risks have
been identified over the years, but organizations have been able to find ways to reduce
their likelihood and impact. At the same time, the enterprises have learned new ways to
better leverage cloud applications by focusing on more value-adding tasks. But even if
maturity in SaaS procurement has increased, there are still several adoption determi-
nants which are considered when software purchasing decisions are made. The fit be-
tween the need and offering is naturally the most important factor according to the in-
terviews but in addition to that, there are many other things to consider.

In this section, the results of the interviews are presented. First, the SaaS adoption
determinants from the interviews are split into the TOE framework contexts. If some
asset-specific considerations were identified, then it is discussed alongside the other
determinant related topics. In the final subsection 5.5. the direct asset-specific determi-

nants are presented.

5.2 Technology context

Cloud technology changes several aspects of software procurement. The key difference
is that the hosting and most of the maintenance work is done by external service provid-
ers. This has potential implications on security, updates and availability. Identified de-

terminants are listed in table 3 below.
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Technological determinant Raised by interviewees
Security 7/7
Access to special software more easily 4/7
Reduced maintenance effort 5/7
Flexibility in system usage 4/7
Availability from anywhere 2/7
Loss of control of availability and updates | 4/7
Flexibility in switching service providers | 4/7

Table 3 - Technological determinants in interviews

Security was a big theme in the interviews. All the interviewees discussed the topic,
making it one of the primary determinants affecting SaaS adoption. The topic itself
gained both positive and negative opinions even within individual interviews. It was
clear that while cloud software introduces security risks, SaaS can be also beneficial
from security point of view. Security was considered as a one theme in which the atti-
tudes have shifted significantly during the recent year as companies have gained more
experience from SaaS procurement.

According to the interviews, security risks around SaaS relate tightly to the business
value of data. The data which is gathered in organizations’ applications is an important
asset to most businesses. It would cause severe damage to the businesses, if their data
would be lost or in worst case, would be leaked to a competitor. Some applications can
contain more important business data than others and thus, the risk impact can vary de-
pending on the procured software asset. Office software and other so-called general
applications are seen more feasible for SaaS adoption. Critical business data and sensi-
tive personal data in applications would make the risk higher and thus, the decision-
making process can take longer and require more careful evaluation. As the visibility to
the security measures is reduced with SaaS, software with sensitive personal data might
be considered only suitable for on-premise installation.

Even if the most important business applications are still seen as riskier from SaaS
adoption perspective, overall it is seen that the security risk regarding SaaS adoption has
decreased. For example, one interviewee highlighted that five years ago, they were cer-
tain that they did not want to take their most important business data assets to the cloud.
But if the same decision would be made with current knowledge, the outcome would
most probably be different. The positive experiences with SaaS providers have reduced
the skepticism around the security aspects. Trust has been built between clients and
SaaS providers, making it less relevant that the visibility to the security measures is re-
duced. Especially large service providers with several customers are seen trustworthy.

Security related certificates and other proofs of security capabilities are also helpful in
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establishing trust. Security-related agreements have been established between clients
and SaaS providers to build trust and reduce the impact of possible security breaches.
Organizations have also learned ways to deal with these risks by introducing light-
weight on-premise solutions in addition to the cloud application. As one of the respond-
ents told, a company had introduced solution to locally backup data from SaaS solution
to ensure that they would not lose their data even if the SaaS provider lost their data.

Security is often seen negatively in the context of SaaS. The interviewees also saw
potential security benefits in cloud software adoption. It was seen that especially larger
service providers have to focus on security aspects in order to survive in the market. In
addition, it was seen that the larger and more mature providers have resources to make
the security things right. They have also already introduced tools to monitor application
security and thus covered up some of the loss of control regarding it. Setting up the se-
curity of custom built or on-premise hosted software was not seen as a value-adding
work as such. Thus, software as a service allows customers to focus on more valuable
tasks in a quicker manner.

With software as a service, customer companies can be more agile in responding to
the business requirements. It was evident in the interviews that the match between cus-
tomer requirements and service or software offerings was seen as the most critical adop-
tion determinant. As cloud increases the software available for low cost and with less
technical expertise, it makes it easier to respond to business requirements. It was dis-
cussed in the interviews that still few years ago cloud software used to lack some fea-
tures when compared to their on-premise competitors. However, currently cloud-
offerings are able to match them or even bypass them with their features. Even in case
the SaaS solutions miss some features, most of the important and critical ones are usual-
ly there.

Main drawback of on-premise software systems seemed to be the required mainte-
nance effort, setup time and upgrade work. Cloud applications overall were seen as a
solution to reduce maintenance work. There is no need to update servers’ software or
configure hardware. Even if hardware-related configuration and changes were not con-
suming a lot of time in the interviewed organizations, cloud applications stay operation-
al with less effort and worries. It was overall seen that it is good that IT organizations
can reduce that kind of work which can be conveniently done by software as a service
vendor. However, the maintenance effort varied significantly based on the software in
question. Some on-premise solutions were a lot easier to maintain than others.

Several interviewees identified that software updates are time-consuming and costly
operations. Especially when the software update is needed on a business-critical appli-
cation, it usually requires work at night or during the weekends to reduce the business
impact. This can be both costly to the organization and dissatisfactory for the employ-

ees. Overall experience with the cloud application updates had been positive. Even if
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sometimes some issues had been encountered when the service provider had done the
update, the update processes had usually gone well. The zero-effort updates were seen
as a major benefit of cloud application adoption.

Maintenance and update work requires detailed knowledge about the underlying sys-
tems. Especially in smaller IT organization, this was seen as a critical thing. There
might be cases in which only one IT employee had the knowledge to update or trouble-
shoot certain software on on-premise systems. Thus, the role of that particular employee
was very critical. Even if proper documentation might play its part in the knowledge
transfer, it could only be done up to a certain level. Cloud software was seen as a good
solution to reduce the criticality of individual employees by reducing the specificity of
the knowledge required to maintain the systems. However, it was acknowledged that
even if cloud applications reduce the maintenance work, it does not remove it complete-
ly. There is some configuration still to be done whether or not the application is availa-
ble from the cloud. For example, users need to be created, some subscription manage-
ment might be needed and certain settings should be configured in the cloud applica-
tions as well. This is of course something that can be more easily transferred over to
several employees as it does not require the same depth of knowledge about the system.

As the update responsibility moves to the service provider, so does the control of the
availability and update schedule. It was acknowledged that some service providers han-
dle their part excellently and make the update experience seamless. This was seen ex-
tremely important if the nature of the service demands 24/7 uptime. Still most of the
applications were such that this kind of uptime requirement is not that important. Larger
partners seemed to be better at handling the updates. Some potential risks were identi-
fied with the loss of control of availability, but the likelihood of any major impact was
seen low. The interviewees saw contractual things as the main method to ensure proper
uptime and availability. Either the service provider itself claims certain uptime promises
or they are agreed in separate contract. As more experience with cloud service providers
has been gathered, the higher the trust towards the partners has become.

Interviewees also discussed the flexibility of system usage. Flexibility is mainly seen
as an advantage from two perspectives: (1) it is easier to adapt system usage in terms of
users, data or performance and (2) it is easier to adapt system usage in terms of features.
As one of the respondents told, it is a lot easier and faster to add more data storage to a
cloud application with the self-service tools than to buy and install new hard drives to
an on-premise server rack. Also new features can be added to a SaaS subscription via
the self-service tools, something that would require some sales negotiation and package
installations in the on-premise world.

While the flexibility in system resource usage is seen beneficial, its importance was
not considered that high by the interviewees. One solution used with on-premise instal-

lations, was the outsourced physical resource management. In other company, where
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resource management was done by own IT organization, the system usage had remained
quite stable during the recent years and thus, was not considered to be an issue.

The interviewees did not see the availability from anywhere with any device that im-
portant. Even with the on-premise software, they had already sufficient accesses from
anywhere with virtual private network connectivity. Related to this, one of the inter-
viewees highlighted that cloud software makes it easier to provide access to people ex-
ternal to the company in question. Thus, cloud software makes it easier for them to col-
laborate and share data with for example customers.

Ideally service providers can be switched more easily with cloud software since the
upfront investment is lower. However, when integrations and configurations are done
for the SaaS application, it ties the customer company to the service provider similarly
as is with the on-premise alternative. The contractual topics raised both pros and cons
regarding the flexibility. The on-premise licenses were seen difficult to get rid of once
bought. However, also SaaS contracts can tie the customer to the service provider for

several years.

5.3 Organizational context

As discussed in 2.3.3 organizational context of technology adoption refers to the de-
terminants that originate from certain aspects of the organization itself. Overall attitude
towards cloud adoption, company size and client’s industry fall into this category. Ex-
isting knowledge and skills as well as current system landscape are things to consider in
the SaaS adoption decision-making. (Schneider & Sunyaev 2016, 7, 11, 30)

Organizational determinant Raised by interviewees
Top managements attitude 5/7
Knowledge and skills 5/7
Existing IT landscape 4/7
Company size 2/7
Industry 2/7

Table 4 - Organizational determinants in interviews

When it comes to decision-making, the attitudes of top management naturally have
an impact. The top management in this context refers to both business management and
IT management. The attitude towards SaaS adoption can be either positive or negative.
Especially it was seen that in smaller organization, the attitude of individual decision

makers can be a significant adoption determinant. Cloud skepticism or caution of a de-
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cision-maker can halt SaaS adoption of the organization and easily outweigh other im-
portant factors. If for example, top-management thinks that the security risks in SaaS
solutions are too high, it can easily steer the decision towards on-premise alternatives.

Top management can also steer the decisions towards cloud-based solutions. It was
identified in the interviews that management individuals can even drive all-cloud ap-
proach, making new on-premise solutions unlikely. Management can also steer the ar-
chitectural guidelines towards SaaS-based ecosystem. The management attitude became
more evident in the buy-vs-build kind of decisions. Three interviewees highlighted that
in their management, standardized products were seen as more viable alternatives in
comparison to custom built software. Of course, the business requirements could over-
ride these high-level policies. If there is no suitable SaaS solution available, then on-
premise is of course an alternative. If there is no product available, then custom built
can be considered.

The knowledge and skills possessed by the organizations have an impact on the IT
procurement decisions. The contractual negotiations and the purchasing process itself
have different characteristics when SaaS solution is procured. Topics related to security
need to be discussed in more detailed level, when the security related configurations are
not in full control. Thus, the security negotiations need to be discussed between security
experts of both client and service providers. It was also acknowledged that customers
can have different kind of knowledge, experiences and processes with procurement and
all of those can have an impact on the purchasing decision-making.

As discussed already in 5.2.1, the maintenance of software solutions tends to require
large variety of skills. If companies do not want to invest on the low-level maintenance-
related skills, SaaS alternatives can be more feasible. If the company has already earlier
invested into these skills, it might not seem that important to switch to cloud. Anyway,
with cloud-based solutions companies can reduce the time used for the maintenance
routines. Instead, they can focus on work, which was considered to be more value-
adding. This work involves challenging business about their requirements and analyzing
these requirements against features of available products.

Companies have developed their IT system landscape for years. Existing systems and
IT landscape overall has an effect on future software purchasing decisions. The pur-
chased applications need to fit into the company’s IT architecture. It was seen essential
that the applications can be easily integrated into other key applications easily. In cur-
rent SaaS solutions, it was seen that application programming interfaces (APIs) and the
connectivity are in a good level, making it easy to integrate them into existing system
landscape. But at the same time, it was acknowledged that especially earlier cloud solu-
tions were not always that easily integrated. Thus, in some earlier decisions, the connec-
tivity of the SaaS alternative was seen as a negative determinant. One interviewee also

highlighted that many SaaS systems provide direct connections to other cloud applica-
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tions out-of-the-box or with certain extra cost. That of course simplifies the integrations.
As already discussed around the top management attitude, the architectural policies re-
garding the IT landscape have an effect on the decisions. When the organization tries to
move their applications to cloud, it of course is seen as a positive adoption determinant
for SaaS solution.

When considering new software solutions, it can be that there is already an existing
solution that is to-be replaced. If the evaluations show that the current solution is cost-
effective and there are no major gains from switching systems, then it may be that the
existing solution remains in use.

Two interviewees in the smaller company saw benefits from SaaS usage due to their
small size. They thought that with SaaS solutions they can get better tools for smaller IT
innovation resources. Larger SaaS providers do much of the work. In addition, the SaaS
products keep up-to-date with the latest features with minimal effort. This reduces the
number of time-consuming tasks on client end. As stated in 5.2.1, with on-premise solu-
tions, the specificity of knowledge required for system maintenance is higher. Thus,
especially in smaller IT organizations, the criticality of individual employees tends to
rise. With SaaS solutions, smaller companies can reduce the impact of this risk.

In the other hand, small company size can reduce SaaS adoption. One interviewee
acknowledged that with smaller IT organization, it can be that there is no time for taking
new innovations into use. In such situations, the current on-premise solutions are seen
as good enough. With limited time and resources, companies have to live with current
systems. This can delay the SaaS adoption plans for long periods.

Industry as such was not seen as a critical factor affecting SaaS adoption. It mainly
related to other environmental aspects such as copying from other organizations and
regulation. It was noted that if the company operated on certain tightly-regulated indus-
try, it would bring certain regulation into the consideration. None of the interviewees
raised any specific regulation that would make their own industry different from most
others. One interviewee discussed that certain industries tend to adopt new technologies
faster. Companies in these industries seemed to be better suitable when considering

sources for benchmarking and copying.

54 Environmental context

Organizations do not exist in a vacuum. Other organizations, regulation and society are
constantly influencing the decisions that organizations make. Interviewees’ from differ-
ent roles raised the importance of regulation, customer pressures and copying from oth-

er organizations. Competition was also considered important by some respondents while
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environmental friendliness and uncertainty avoidance were not seen that critical by any

of the respondents. The environmental adoption determinants are listed in table 6 below.

Environmental determinant Raised by interviewees
Regulation 7/7
Customer pressures 4/7
Copying from other organizations 4/7
Competition 2/7
Uncertainty avoidance 1/7
Partnerships 2/7
Environmental friendliness 0/7

Table 5 - Environmental determinants by interviews

Regulation was discussed in all of the interviews. Especially the current General Da-
ta Protection Regulation (or GDPR for short) was raised by all of the interviewees in the
early stages of the discussions. In order to comply with the GDPR, the interviewees told
that they need to require certain things from their service providers. Data ownership and
personal information management were considered important topics.

There was some skepticism towards cloud service providers when it comes to com-
pliance with regulation. This was especially evident in cases where personal information
was processed and stored. Even if the service providers tell their customers that they
comply, it is still difficult to verify. In the end, the companies are themselves responsi-
ble for their own compliance, even if they use the software of external service providers.
However, the trust towards larger service providers such as Microsoft, Amazon and
Google was high. It was seen that compliance with the regulation was too critical for the
business of these service providers, and thus, it should not be possible that they neglect
their responsibilities. Additionally, certain contractual additions have been used to en-
sure that the service provider commits into doing their part of the regulations demands.

In the other hand, it was seen that usage of cloud software could help companies in
complying with the regulation. Especially larger cloud software providers seemed to
provide tools and mechanisms that help companies monitor and log their system usage,
making it easier to verify who has accessed which data and when. This was important
especially if the application contains sensitive data. Cloud application providers allowed
customer companies to use these tools free-of-charge, making it a lot more cost efficient
to use them, instead of building them on their own. One of the interviewees suggested
that it might be beneficial to adopt software as a service because of the monitoring and

logging tools it provides, even if the total cost of ownership would rise.
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It was also seen by one of the interviewees that in certain industries, the regulation
demands higher degree of control over the data. For example, in health care, it might be
difficult to achieve this level of control with cloud applications. Thus, on-premise in-
stallation of the software may be required.

Customer pressures and the image that company represents to its customers can af-
fect SaaS adoption. Companies inform their customers that they store and process their
data properly. If they cannot ensure that their SaaS providers do so, they cannot promise
it to their own customers. Especially earlier, when the cloud skepticism was more com-
mon, it might have caused damage to the company’s image if their customers started to
worry about company’s SaaS usage. The concerns were mainly related to security and
privacy.

Customer pressures were also seen as a SaaS adoption promoting determinant. It was
identified that with cloud applications and services, companies could produce better
user experience and better collaboration with their customers. Cloud applications are
built with universal access in mind, so it makes it easier to exchange their information
with customers. For example, documents could be more easily shared with customers
via cloud.

It was seen by the representatives of both interviewed companies that actions and
feedback received from other organizations affect the decisions made on cloud adop-
tion. Other organizations can serve as early adopters and help stabilize and shape the
service. When the service becomes more mature, and more companies start to adopt it,
then it is seen as a feasible option to go to. One example was raised with certain com-
munication software suite. Its initial cloud versions were considered instable by one of
client companies. Thus, the company decided to postpone the transition from on-
premise version to cloud version and waited until their client confirmed that they were
confident with the cloud version. The transition with email servers was also one identi-
fied case where other organizations have been copied. Few years ago, the business
emails might have been considered too risky to be held in the cloud. Nowadays, the
interviewees seemed to think that these thoughts were clearly overcautious.

Two of the interviewees discussed competition related aspects to the software as a
service adoption. They noted that cloud software provider can also be seen as a com-
petitor. Thus, it would be risky to use their software and store business data on their
systems. Especially the risk is higher if there is obscurity or poor terms related to data
ownership. In these cases, it was seen that some other cloud service provider or an on-
premise solution would be safer option. Even if the capabilities, features and pricing
provided by the competitor would be superior or similar to the other options, it may still
turn out that it is not even a viable alternative. This can even be seen as a strategic deci-

sion. This significance was raised by two interviews in architectural positions.
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The fact that cloud software can be quickly taken into use, was not discussed in the
interviews from competition perspective. It may be that since both of these companies
had already been operating for more than a decade, they already have an application
landscape similar to their mature competitors. Thus, there is no critical capabilities
which could be caught up by adopting them from the cloud.

Uncertainty avoidance was only raised by one of the interviewees as cloud software
adoption determinants. The reason why software as a service could help organizations
avoid uncertainty was mainly contractual. For example, companies can reduce the un-
certainty by making service-level-agreements regarding uptime. With this kind of con-
tracts, organizations can ensure that if something goes wrong, the service provider will
do their best to get the service up and running. If they fail to do that, at least the client
will get some compensation. This kind of contractual agreement is also possible if host-
ing of on-premise software is outsourced. Thus, it is not purely a determinant to adopt
cloud software, but more related to the tendency to focus on core competencies of the
company. Uncertainty related to system usage was not discussed by the interviewees,
even if it was noted that cloud makes it easier to try new things out. This is of course
something that can be beneficial in uncertain circumstances.

Two of the interviewees discussed their IT partners as possibly affecting determinant
for SaaS adoption. Existing partnerships may provide the company with an access to
either on-premise or SaaS applications at lower price. This naturally makes the lower-
priced option more attractive. The partnerships can also bring mandatory software to the
company’s environment. For example, outsourced functions may require that the com-
pany uses the partner’s software system. Thus, it is impossible to select alternative
software solutions.

None of the interviewees discussed environmental friendliness of the cloud software.
They did not bring it up at all. Even closely related topics such as electricity costs were
ignored completely. It might be that in business environment there are other aspects far
more important to consider than the greenness of information technology. Environmen-
tal friendliness was not that significantly recognized in the literature either, and thus it is

in line with the findings of these interviews.

5.5 Asset characteristics

Asset characteristics refer to the determinants originating directly from certain software
solution. While some applications benefit more from transferring to the cloud, some
might be more suitable for on-premise installation. Vendor availability and capabilities

are also considered to be asset characteristics. For certain applications, there can be
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more suitable alternatives both in cloud and for on-premise. Overview of the asset relat-
ed determinants are represented in Table 4. (Schneider & Sunyaev 2016, 7)

Asset-related determinant Raised by interviewees
Cost effectiveness 7/7
No upfront investments 6/7
Vendor availability and competence 57
Business-criticality of an application 4/7
Hidden costs over time 4/7
Specialization of the software 4/7

Table 6 - Asset-related determinants in interviews

Cost-related topics were among the most discussed ones in the interviews. The expe-
riences of cost-effective cloud usage and reduced investment requirements make it pref-
erable option in several cases. Different pricing models and reduced maintenance costs
were identified characteristics of SaaS. Even if one interview considered that the
maintenance costs of on-premise solutions are not evaluated in the similar manner as
actual costs of SaaS solutions, it was still clear that the maintenance cost savings were
seen as significant factors. If the maintenance has already been procured from a service
provider, then it is easier to measure.

The fact that software as a service can be purchased with minimal upfront invest-
ments makes it attractive. Especially if the application does not require significant inte-
grations or configurations before the use can start, it is simple and cost-effective to take
it into use. Smaller upfront costs make it easier to experiment with applications and can
also reduce the impact of bad purchasing decisions. If the company has to pay only for
the usage of the application, the sunk cost won’t rise high even if they later decide to
abandon the software. The interviewees discussed that with on-premise software, the
setup work and hardware can cause major costs already before the use of the application
can even start.

One key difference between SaaS and on-premise software was the way in which the
users experiment with them. Several interviewees confirmed that after the introduction
of SaaS, their users have started to be more proactive in taking new software into use.
After the evaluation, they usually bring these up for IT organization to discuss whether
these could be taken into use officially. This reduces the visibility and control of the IT
organization to the software solutions used by the business. This can even introduce
additional costs if the company would already have supported software for the same

purpose available, but the individual user decides to use another paid software.
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In cloud, it is usually easier to scale the use of the application by adding new users to
the subscription. In on-premise applications, the licenses are more often purchased be-
forehand and it is more difficult to adjust them. One of the interviewees highlighted that
they have had cases in which they found the scalable start to application use too difficult
with on-premise licensing. The on-premise licenses were usually sold with the potential
maximum usage in mind making the initial license costs high. Instead they found the
SaaS alternative to be more suitable for cost-efficient and scalable start.

Several interviewees highlighted the match between business requirements and
available software solutions. If there is no suitable SaaS alternative available, then it is
not possible to even consider cloud solutions. In these cases, on-premise products or
custom-built solutions have to be considered. In addition, even if there were SaaS ven-
dors, it might be that their capabilities are not yet good or mature enough in order to be
trusted. Here it was seen that cloud offerings became available earlier for more generic
software mature. Cloud anyway makes it easier to try out software solutions in order to
evaluate vendor competence and software features. As the client has less control over
software hosting in cloud, it puts more pressure on the cloud service provider. This
makes vendor capabilities more critical

Business-criticality of an application was seen as a factor that both increases and de-
creases SaaS suitability. The decreasing impact was mainly related to the loss of control
of security and availability. In business-critical applications the data can be extremely
valuable for the company. Thus, it can be too risky to put it outside of control of your
own organization. In the other hand, business-critical applications usually require cer-
tain uptime requirements. It can be difficult or costly to agree these kinds of agreements
with service providers.

Business-criticality increases uptime and security requirements. Most of the inter-
viewees agreed that if these services are provided in-house with on-premise software, it
can require extensive investments on infrastructure and maintenance work. Considering
for example email server, potential outage can have serious negative impact as the
communication is reduced and emails might be missed. Fault-tolerant and usually costly
infrastructure is a requirement with business-critical applications, and thus it was seen
beneficial to move them to the cloud.

Since the cost of most SaaS applications are derived from the actual usage, hidden
costs can incur over time. As two of the interviewees suggested, it can be difficult to
identify the actual usage in advance. If the usage is based on users, all the required users
need to be identified when costs are predicted. It might also be that it is difficult to pre-
dict the system usage in advance in terms of the pricing criterion. Some pricing criterion
seemed to be easier for the prediction. One of the interviewees suggested that if appli-
cable, the revenue-share-based pricing model was the easiest one to predict. In the other

hand, transaction and system resource usage-based models were the most difficult ones
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to evaluate in advance. If the pricing is based on actual system usage, proper monitoring
and controlling tools and processes are needed to avoid unexpected extra costs. It is
common in SaaS applications that only certain features are included in each subscrip-
tion level. Extra features will be purchased as add-ons and can also cause extra costs, if
their need and capabilities are not evaluated or understood in advance. It was also dis-
cussed that since the SaaS costs are usually recurring from month to another, it might
require specific justification for them to be included in the budget.

In the literature, it was identified that specialization of the software reduces SaaS
adoption. This was also confirmed by three interviewees. As per their experience, gen-
eral software was first deployed via cloud. As the specificity increases, it takes longer
for the software to become available in the SaaS market. The interviewees had also en-
countered beliefs that the cloud versions usually lacked certain features which are in-
cluded in their on-premise competitors. After more thorough evaluation however, it was
found that either there is no difference in the functionalities offered, or that the differ-
ences are so minor that it has no impact on the customer company. One interview also
highlighted a case in which the functionalities in the cloud version were superior in
comparison to the on-premise alternative.

Below is a figure that summarizes the main findings of this research. It was identified
that there are three levels of asset specific characteristics that affect the SaaS decision-
making. There are universal adoption determinants that do not depend on the asset-
specific factors. These are located in one of the three elements of TOE framework. For
example, company size falls into this category. Then there are determinants that are
directly related to the procured software asset. These do not naturally fall into any of the
TOE framework elements. For example, business-criticality of an application is a part of
this category. Then finally, there are determinants that fall into one of the three elements
of TOE framework but have certain asset-specific variances. For example, the security
falls into this category. Figure 5 below is adapted from Figure 4 based on the research
results. Direct relation from asset characteristics has been added. In addition, universali-
ty of certain technological, environmental and organizational aspects has been high-

lighted by extending these contexts outside the asset characteristics.
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6 DISCUSSION

6.1 Key findings

The goal of this research was to assess the software as a service adoption determinants
and their relation with asset- and software-specific characteristics. The focus has been in
information technology organizations. This research covered the technological, organi-
zational and environmental characteristics that affect SaaS decision-making. In addition,
the asset related variances in these characteristics were clarified and direct asset-related

determinants were identified. The research questions were:

- What software as a service adoption determinants are seen valuable in IT organ-
izations?

- How do the characteristics of individual software affect these determinants?

This research categorized potential SaaS adoption determinants into four categories:
(1) technology context, (2) organizational context, (3) environmental context and (4)
asset-specific determinants. The categorization was derived from the results of the liter-
ature review. In addition, it was identified that asset-specific determinants also intro-
duce variance in the first three categories. Overall as summarized in the next few para-
graphs, this researched was able to answer the research questions and thus, successfully
fulfills its purpose. SaaS adoption determinants were identified successfully and the
reasoning behind them was clarified. In addition, relationships between procured asset
and the adoption process were identified.

In this research, the technology context referred to the way cloud technology enables
or limits the enterprise computing in contrast to on-premise hosting. When software is
procured from cloud, certain degree of control is lost. Security, update schedule and
availability are in control of the service provider. However at the same time, the
maintenance effort is reduced. Different software assets behave differently in the SaaS
technology context. The security aspect was seen very differently depending on the ap-
plication. If business critical and sensitive personal information is processed with the
software, then the security is a more important theme. If the application data is not so
critical, then the security of SaaS adoption can be seen as beneficial. If the specific ap-
plication does not seem to be that critical from security point of view, it is more cost-
effective and reduces adoption time, if the service provider takes care of all the security
things. When service provider takes care of all the security and maintenance work, it
frees up resources for other tasks within the client organization. Certain applications can

be time-consuming and troublesome to maintain in on-premise setup. Thus, SaaS adop-
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tion may provide more benefits in these cases. In contrast, some applications can be
quite effortless to maintain, and in that sense, would not benefit that much from switch-
ing to SaaS. The asset-specific factor was also present in the availability topic. Certain
applications had clearly tighter requirements for availability than others.

Organizational context is formed by the characteristics of the client. It contains the
individuals of the organization, their relationships, skills and internal processes. It is
formed over the years. One important aspect in software procurement, the existing IT
landscape, is part of organizational context. Top managements attitudes were seen as
one of the most important organizational determinants affecting SaaS adoption. Howev-
er, there seemed to be little asset-specific variance in it. Only specific business require-
ments could override high-level guidelines. The existing IT landscape was the most
critical one with significant asset-specific characteristics. The application in considera-
tion needs to fit the existing landscape. The integration requirements depend highly on
the nature of the procured software and thus, different assets should be evaluated differ-
ently. If the software is procured to replace another one, then the characteristics of the
original one need to be taken into consideration. Some organizational determinants,
such as company size and industry seemed to have no asset-specific relations.

Environmental characteristics did not receive as much attention as the technical and
organizational ones. Regulation was the most significant determinant there. It had also
notable relation to specific software. Software which is used to store and process per-
sonal information tends to be more risky for cloud deployment. More general-purpose
applications did not have this kind of risk. Otherwise environmental factors did not
seem to have this kind of relationship with specific applications. Partnerships with soft-
ware vendors were completely new determinant as it was not identified in the existing
literature.

In addition to technological, organizational and environmental contexts, direct asset
characteristics were identified. The cost effectiveness and the overall cost formation of
each individual software products differ and thus, each of them needs to be evaluated
differently. Each software is provided by different vendors, making the vendor availa-

bility and competency a significant determinant for each application.

6.2 Research implications

This research falls into the area of technology adoption related literature. It builds on
top of existing cloud and SaaS adoption literature. The main contributions which this
research introduces to this field are (1) comprehensive evaluation of SaaS adoption de-
terminants and (2) linking the asset-specific variances to these determinants. This re-

search is thus far one of the first studies assessing software as a service adoption deter-
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minants by interviewing several individuals within same organizations. Thus, it evalu-
ates the SaaS adoption from broader perspective than the previous research which has
mainly focused on specific roles only. In the earlier research, mostly application type
has been used as an asset-specific determinant. This research combined all the SaaS
adoption determinants under one study and evaluated their relationships with the asset
in question. This provides more insights to the software as a service procurement deci-
sion-making. In the future research, asset-specific factors need to be considered before

drawing generalizable results.

6.3 Managerial implications

Software procurement decisions are made by organizations constantly. New business
requirements emerge continuously, and technology is taken into use to respond to them.
Poor purchasing decisions can be costly and result in a wasted time and effort. SaaS is
becoming more and more noteworthy option for every use case. Proper assessment of
the alternatives is required if the organization wants to be successful in its software pur-
chases. This research provides insights and details about different aspects and determi-
nants which need to be taken into consideration during the evaluation. Thus, the results
of this research will help companies and other organization to make better informed
software procurement decisions.

At the same time, there are several software vendors that try to address their custom-
ers concerns as well as possible. To better address client requirements, the service pro-
viders need to understand the decision-making process and evaluation criterion on the
potential client side. If the client requirements are understood properly, service provid-
ers are able to create products and services that benefit their clients even more. That will

naturally increase the changes of drawing new additional customers.

6.4 Limitations and future research

Interview as a research method is vulnerable to subjective interpretations. Even if the
author has put a lot of effort in ensuring objective treatment in the material collection,
one cannot guarantee that data interpretation is fully objective. It is thus possible that
also conclusions drawn from the interpretation are subjective. The interviewee selection
was also made with easy accessibility in mind. Thus, only two companies were included
in the sample. This reduces the generalizability of the results. However, the fact that this
approach allowed interviewing of several individuals within single organization is also

seen as one of the strengths of this study.
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The results of this research showed that decision-making in software as a service
adoption is a complex topic with several aspects to consider. Some of these aspects have
universal characteristics, meaning that their impact is similar regardless of the procured
application. Other characteristics and their relative importance can vary depending on
the software in question. In future research there would be potential for research which
tries to gather broader view to this topic by quantitatively testing the results of this re-
search in more organizations and with more respondents. It would also be interesting if
more employee role -related differences would be evaluated. This study focused on in-
formation technology organizations, but as the IT-savviness of business is growing, the
business decision-makers attitudes towards SaaS adoption might be of interest as well.

All in all, organizations are becoming more and more experienced with SaaS solu-
tions. As experience is gained, the attitudes towards certain adoption determinants is
changing. Thus, there is a room for research that would compare the adoption determi-
nants in different points of time. In addition, as it most likely will be that the attitudes
keep changing as time goes by, there is a room for SaaS adoption research in the future
as well. As one of the interviewees commented the topic of this research: the topic is
very current at the moment, but it also has been it for a decade. One could expect that it

will remain current for at least another decade.
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A BASIC STRUCTURE FOR THE INTERVIEWS

Interviewee: Date:
Role:

Introduction

Practicalities (informed consent, recording)

Scope of the study

Interviewees role and background

Company’s IT landscape and cloud usage

Technology characteristics

Flexibility in switching service providers (e.g. no upfront investments)

Flexibility in system usage

Access to special software with low cost and little technical expertise

Reduced number of routine maintenance tasks

Availability from anywhere with any device

Loss of control of the availability

Loss of control of the security

Loss of control of the updates

Security risks

Security gains

Client characteristics

Small company, smaller resources for IT, cost effectiveness

Small company, no resources for IT innovations

Knowledge and skills

Legacy systems

Top managements positive attitude

Top managements negative attitude

Industry

Asset characteristics

Cost effectiveness

No upfront investments (pay-per-use)

Hidden costs (over time)

Business-criticality of an application

Specialization of the software

Vendor availability and competence

Environmental characteristics

Customer pressures

Environmental friendliness

Copying from other organizations

Regulation

Competition

Uncertainty avoidance

Conclusions
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	Gradu_MiikaRintakoski_20180919

