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A B S T R A C T

Software as a Service (SaaS) is increasingly used by firms for sourcing business application software. SaaS can
enable a cost reduction and quality improvement of existing operations and provide rapid and low-cost in-
novation. However, decision makers are unclear about how they can benefit from SaaS. This study contributes to
filling this knowledge gap by investigating factors that determine the magnitudes of operational and innova-
tional benefits and firm performance. These research hypotheses were tested using data collected through a
survey of 102 Dutch firms that use sophisticated financial SaaS services. The results show that a firm's adaptation
to the SaaS model as well as its ACAP positively affects operational and innovation benefits, whereas contractual
governance positively affects only the innovational benefits, and relational governance does not affect any of
these two types of benefits. Although both operational and innovational benefits positively impact a firm's
performance, the former have a stronger impact than the latter. The insights gained from our survey can support
firms' decision-making concerning the maximization of the business benefits and firm performance.

1. Introduction

Software as a Service (SaaS) is being increasingly adopted by firms
for sourcing business application software. This model differs from the
traditional ‘on-premises’ model, in that business software is tradition-
ally owned, hosted and managed by the firm, while in SaaS it is owned,
hosted and managed by external providers and delivered to the firm
through the Internet as a service [1–5]. SaaS has been defined as ‘an
application or service that is deployed from a centralized data centre
across a network, providing access and use on a recurring fee basis,
where users normally rent the applications/services from a central
provider’ [6], p. 476. The SaaS model can be viewed as an evolution of
the application services provision (ASP) model. SaaS goes one step
further than ASP and is based on the use of multi-tenant architectures,
enabling the sharing of infrastructures and thus creating economies of
scale [1]. SaaS constitutes the highest level of Cloud Computing (CC)
services, which allow the remote use of business applications [2]. SaaS
ranges from simple office automation to more complex enterprise re-
source planning (ERP) and customer relationship management (CRM)
applications. The SaaS revenue model is usually based on annual pay-
ments that are determined by the number of users and the specific
modules/functionalities used.

Literature on SaaS firm performance is often related to CC literature.
Previous literature has discussed extensively its great potential to offer
benefits to firms and its risks [1,2,4,7]. These benefits can be broadly
divided into two main categories, namely operational and innovational
benefits. The former refer to a reduction of costs and the improvement
of the quality of the support of a company's operations and business
processes. Innovational benefits refers to the rapid and low-cost elec-
tronic enablement of innovations in a firm's processes, products and
services. However, there has been limited empirical research con-
cerning:

a) the factors that determine the magnitudes of operational and
innovational benefits; and.

b) the contribution of these benefits to firm performance.
Since for firms SaaS is a relatively new model of sourcing in-

formation and communication technology (ICT) services, they are
struggling in their SaaS related decision-making concerning whether
they should adopt SaaS and, if so, how they can gain from it more
benefits and a positive impact on firm performance.

This paper addresses this void in the literature by developing a set of
hypotheses concerning the effects of the contractual and relational
governance of a firm's relationships with its SaaS service providers, the
absorptive capacity (ACAP) of the firm and its adaptation to the SaaS
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model, on the operational and innovational benefits obtained from
SaaS. Furthermore, we investigate to what extent these two types of
SaaS benefits influence firm performance. These research hypotheses
were tested using data collected through a survey of 102 Dutch firms
that use financial SaaS services. A structural equation model (SEM) was
used for the testing.

This paper consists of six sections. In the following section, the
background to our study is outlined and the research hypotheses are
formulated. In Section 3, the research methodology is described. The
results are presented in Section 4 and discussed in Section 5. Conclu-
sions are drawn and suggestions for future research directions are made
in Section 6.

2. Background – research hypotheses

2.1. Cloud Computing (CC) and Software as a Service (SaaS) factors

Whereas there is extensive literature on CC in general and on SaaS
in particular discussing the possible business benefits for firms
[1,2,4,7,8], there is limited work about factors influencing the actual
benefits gained by firms from the use of CC in general and SaaS in
particular, although there are some exceptions. Malladi and Krishnan
[9] used survey data collected from 243 firms in the USA to investigate
empirically the impact of SaaS on firms' ICT-enabled innovation and the
role of organizational complementarities in increasing the impact. They
conclude that the use of SaaS has a positive impact on a firm's ICT-
enabled innovation in products, services or processes. Furthermore, this
impact increases if there is flexibility in the firm's ICT infrastructure,
maturity of process management and previous experience in ICT out-
sourcing (organizational learning). Garrison et al. [10] used survey data
collected from 302 Korean firms to investigate empirically the effects of
a firm's ICT technical, managerial and relational capabilities on CC
success, and the effect of the latter on firm performance. They conclude
that these three ICT capabilities positively affect the level of CC success,
which impacts positively on the contribution of CC to firm performance.
Schniederjans and Hales [11] used survey data collected from 247 ICT
and supply chain professionals in the USA to investigate empirically the
effects of CC use by firms on their economic and environmental per-
formance, and also the mediation role of supply chain (SC) collabora-
tion in these two effects. They conclude that the use of CC positively
affects both economic and environmental performance. Furthermore,
CC use positively affects collaboration, which impacts positively on
economic performance, but it does not impact on environmental
performance. Hence, only the positive effect of CC use on economic
performance is partially mediated by the SC collaboration enabled
by CC.

Factors influencing operational and innovational benefits are likely
to be different [1,4,7]. The former are related to a firm's existing op-
erations/processes, and concern the reduction of the cost and the im-
provement of the quality of their electronic support, whereas the latter
are related to innovations in a firm's processes, products and services,
and concerns their rapid and low-cost electronic enablement. Further-
more, factors affecting a firm's performance are likely to be related to
governance, absorptive capacity, and SaaS adaptation. Contractual and
relational governance are the two main mechanisms for the governance
between a firm and a SaaS provider [12–14]. As SaaS is a new type of
model knowledge is needed. Absorptive capacity (ACAP) is a company's
ability to recognize and acquire useful new knowledge from its external
environment [15–17]. Firms have to continuously acquire knowledge
assimilate that knowledge, combine it with existing internal knowledge
of efficiently select and utilize the most appropriate SaaS services.
Finally, firms need to adapt their ICT-related skill, governance
structure, processes and strategy to gain the potential benefits from
SaaS [18]. These factors and the resulting hypothesis will be discussed
next.

2.2. Contractual and relational governance

Contractual and relational governance are the two main mechan-
isms for the governance of inter-organizational relationships
[12–14,19,20]. ICT outsourcing research has found that both the con-
tractual and the relational governance have a positive impact on out-
sourcing benefits [21–24]. Since the use of SaaS services by firms can be
viewed as a specific form of outsourcing, having peculiarities like
standardized services with limited customization, rapidly provisioned
and released with minimal client–provider interaction [1,18], the de-
gree of contractual and relational governance of the relationships with
SaaS service providers might affect the magnitude of the operational
and innovational benefits obtained from SaaS.

Contractual governance is based on comprehensive and detailed
formal contracts that are designed to guide the behaviour of the con-
tracting parties towards desired objectives and to minimize opportu-
nistic behaviours [12–14,19,20]. Contracts usually specify the quan-
tities of the products/services to be delivered by the supplier, as well as
their quality levels, the way/how they are measured, and the prices to
be paid for them by the client. They also include specific penalties if the
required quantity/quality levels are not met, contain descriptions of
forms and procedures of communication between client and supplier,
procedures for handling problems and contingencies that might arise,
and procedures for the resolution of disputes between the parties.

Contractual governance increases the motivation of and pressure on
SaaS providers to provide all the agreed SaaS services and void op-
portunistic behaviours, which might lead to lower quality or/and
higher costs of SaaS services. A higher degree of contractual governance
is expected to enable SaaS services to be delivered rapidly and effec-
tively, and to minimize the resulting reductions in their quality as well
as cost overruns. For all the above reasons, we expect that a higher
degree of contractual governance leads to higher levels of SaaS opera-
tional benefits. So, our first research hypothesis is:

H1. The degree of contractual governance of a firm's relationships with
its SaaS service providers has a positive effect on the magnitude of the
SaaS operational benefits.

Furthermore, the adoption of a high degree of contractual govern-
ance of a firm's relationships with its SaaS service providers can lead to
contracts covering innovation aspects. Contracts may include proce-
dures for covering the additional needs of the firm that might appear in
the future, such as for new services and new technologies. These con-
tract provisions allow the firm to access rapidly and at low cost ap-
propriate SaaS services and technologies for the electronic enablement
of its planned innovations. Furthermore, they will allow access to new
services and technologies, which are required in order to make smaller
adaptations/responses to various changes/challenges in its external
environment, like the introduction of new products, changes in services
and pricing policies by competitors, changes in market demand for a
firm's products and service, changes in customers' needs and pre-
ferences, and opportunities for expansion into new markets. Such
contracts enable firms to better exploit SaaS [25]. For all the above
reasons, we expect that a higher degree of contractual governance of a
firm's relationships with its SaaS service providers also leads to
higher levels of SaaS innovational benefits. So, our second research
hypothesis is:

H2. The degree of contractual governance of a firm's relationships with
its SaaS service providers has a positive effect on the magnitude of the
SaaS innovational benefits.

Relational governance is based on the development of informal and
unwritten norms, social processes and positive attitudes between sup-
plier and client, which promote information exchange among the
contracting parties, collaborative problem solving, mutual adaptation
and flexibility, and commitment and trust [12–14,19,20]. Relational
governance aims at achieving better and smoother cooperation, higher
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levels of satisfaction for both parties and a long-term business re-
lationship. An important element of the relational governance is the
free and extensive bidirectional information exchange between client
and supplier. The client provides the supplier with extensive informa-
tion concerning its needs, activities, business processes, strategic goals
etc., while the supplier provides the client with extensive information
concerning its range of products and services, its technological cap-
abilities, ways the client can better exploit them, solve its specific
problems, etc. These enable the development of a shared deeper un-
derstanding of the objectives and the context of the contract, and
therefore better alignment and coordination between the supplier and
the client. Another important element of relational governance is the
development of a positive and constructive attitude in both parties for
solving problems and resolving disputes in close cooperation resulting
in higher mutual adaptation and flexibility.

In particular, the development of a high degree of relational gov-
ernance is expected to increase the SaaS service providers' under-
standing of the operations and the relevant needs of the firm, and the
firm's understanding of the current offerings of its SaaS service provi-
ders, as well as future offerings. This is expected to enable the firm to
better utilize the SaaS services of its providers to meet its needs.
Furthermore, a higher degree of relational governance is expected to
create a positive attitude for solving problems and resolving disputes
between the firm and its SaaS service providers, with mutual adaptation
and flexibility, avoiding opportunistic behaviours, and aiming at mu-
tual benefit and satisfaction. Therefore, we expect that a higher degree
of relational governance of a firm's relationships with its SaaS service
providers leads to higher levels of operational benefits. So, our third
research hypothesis is:

H3. The degree of relational governance of a firm's relationships with
its SaaS service providers has a positive effect on the magnitude of the
SaaS operational benefits.

Previous ICT outsourcing research has found that the relational
governance of a firm's relationships with its ICT outsourcing service
providers is quite important for achieving innovational benefits from
ICT outsourcing, through the collaborative development of innovations
[23,26]. The development of a high degree of relational governance is
likely to result in a better exchange of information between a firm and
its SaaS service providers about planned future innovations in the firm's
processes, products and services, as well as smaller adaptations/re-
sponses by the firm to changes/challenges in its external environment,
and also increase information exchange concerning specific SaaS ser-
vices (existing and future ones) of the providers that might cost-effec-
tively enable and support these innovations and smaller adaptations.
These can gradually create a high level of shared understanding of a
firm's planned innovations. Therefore, we expect that a higher degree of
relational governance of a firm's relationships with its SaaS service
providers also leads to higher levels of SaaS innovational benefits. So,
our fourth research hypothesis is:

H4. The degree of relational governance of a firm's relationships with
its SaaS service providers has a positive effect on the magnitude of SaaS
innovational benefits.

There has been considerable research on the association between
the contractual and the relational governance of inter-organizational
relationships in outsourcing [12–14,24,27]. In this literature there are
two opposing arguments, namely the complementarity and the sub-
stitution argument. The former suggests that the higher use of one
governance mechanisms also leads to an increase in the other me-
chanism, whereas the substitution argument suggests that the higher
use of one of them leads to a decrease in the other. There has been much
more empirical evidence for the complementarity than for the sub-
stitution argument (see literature reviews by Cao and Lumineau [27]
and Liang et al. [22]). Comprehensive ICT outsourcing contracts have
been found to promote the development of constructive and mutually

beneficial relations between the two parties [12–14,22]. With respect to
the use of SaaS, we expect that the degree of contractual governance
has a positive effect on the degree of relational governance of a firm's
relationships with its SaaS service providers. A high degree of con-
tractual governance leads to comprehensive and detailed contracts,
which clearly define the rights and obligations of both the firm and its
SaaS service providers, and create structure, direction and rules for the
cooperation between them. In turn, this promotes the development of a
meaningful and constructive relationship, with lower levels of un-
certainty and risk for all contracting parties. The detailed description in
the contracts of the objectives of the cooperation provide ground for a
focused and effective information exchange between the two parties,
directed towards the achievement of these objectives. This contributes
to the development of positive attitudes among the involved personnel
of the contracting parties towards these tasks. For the above reasons,
our fifth research hypothesis is:

H5. The degree of contractual governance has a positive effect on the
degree of relational governance of a firm's relationships with its SaaS
service providers.

2.3. Absorptive capacity

A firm's absorptive capacity (ACAP) has become increasingly im-
portant for a firm's success in the modern knowledge-intensive
economy [17]. ACAP is a firm's ability to recognize and acquire useful
new knowledge from its external environment, assimilate it, combine it
with its existing internal knowledge, and then exploit it to make valu-
able innovations in its processes, products and services [15–17,28,29].
Firms have to continuously acquire knowledge of SaaS providers, as-
similate that knowledge, combine it with existing internal knowledge of
efficiently select and in this way utilize the most appropriate SaaS
services. Therefore, a firm's ACAP might affect the magnitude of the
operational and innovational benefits obtained from SaaS.

While the ‘closed innovation’ model, based on the internal pro-
duction of knowledge within a firm's boundaries, used to be dominant,
in the last 15 years the ‘open innovation’ model has emerged [30]. Open
innovation takes advantage of external knowledge, and this makes
ACAP an important determinant of a firm's innovation performance
[16,28,29,31,32]. Since the use of SaaS is an ICT-related innovation, we
expect that ACAP has positive impact on its adoption, as well as on the
generation of benefits.

A firm that has a high level of ACAP is able: a) to recognize and
identify in its external environment potentially useful knowledge of
SaaS services that can provide cost-effective electronic support of its
operations; b) to disseminate it inside the firm (to all interested business
units, as well to the ICT unit); c) to analyse and combine/integrate it
with a firm's pre-existing relevant knowledge (e.g. concerning a firm's
operations, their problems and challenges, as well as their previous
electronic support); and d) to exploit this combined/integrated
knowledge to select the most appropriate SaaS services, namely those
that will provide high-quality and low-cost electronic support of the
firm's operations, and to utilize them efficiently, resulting in more op-
erational benefits. For the above reasons, we expect that higher levels of
a firm's ACAP lead to higher levels of SaaS operational benefits. So, our
sixth research hypothesis is:

H6. The absorptive capacity of a firm has a positive effect on the
magnitude of the SaaS operational benefits.

Furthermore, we expect ACAP to have similar positive effects on the
SaaS innovational benefits. A firm with a high level of ACAP is able to
recognize and identify in its external environment useful knowledge of
SaaS services. This knowledge might be useful for the cost-effective
electronic enablement of a firm's planned innovations, as well as for
adapting to environmental changes. This knowledge is disseminated
inside the firm to innovations and/or adapt. For the above reasons, we
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expect that higher levels of a firm's ACAP also lead to higher levels of
SaaS innovational benefits. Thus, our seventh research hypothesis is:

H7. The absorptive capacity of a firm has a positive effect on the
magnitude of the SaaS innovational benefits.

2.4. Adaptation to Software as a Service

The SaaS model requires different ICT skills and organization at the
client/user firm level. Qualitative research has revealed that firms
adopting these types of ICT services sourcing models have to adapt their
ICT skills and their ICT-related organization [18,33]. In particular, the
above research has found that the ICT personnel should enrich their
knowledge/skills concerning the SaaS technologies, the capabilities
they provide, their interconnection/integration with on-premises ICT
infrastructures, as well as the management of the contracts and business
relationships with the providers of these services. In SaaS role of the ICT
personnel gradually becomes less technological and more business or-
iented. It includes less systems development, administration and sup-
port, and the focus shifts to more cooperation with a firm's non-ICT
personnel for the exploration and exploitation of the continuously
evolving SaaS services offered by multiple providers, the selection of
the most appropriate providers and services for fulfilling a firm's needs,
and the monitoring of the provision and the quality levels of these
services. This necessitates an increase in the business knowledge/skills
of the ICT personnel, and an enhancement of their understanding of the
operations, processes and goals of the firm. This requires a change in
their mentality and attitude, including the development of a stronger
business orientation, towards the achievement of not only technical but
also business goals.

In general, the SaaS model requires less technical work at user firm
level in comparison with the traditional on-premises model, and more
business-oriented work. Ragowsky et al. [33] and Schneider and Su-
nyaev [18] have found that this results in the expectation that the non-
ICT personnel of a firm's business units have to assume a stronger role
in ICT-related decision making. It is also strongly expected that the use
of SaaS will be combined with a decentralization of business applica-
tions-related decision making from the ICT unit to the business units.
The ICT unit now has a critical role in coordinating the procurement of
SaaS services, as well as in interconnecting/integrating them with a
firm's on-premises ICT infrastructure.

Finally, due to these changes it is necessary to develop new gov-
ernance processes for all aspects of the management of SaaS utilization
by the firm. In particular, it is necessary to develop new processes for
the SaaS-related cooperation and coordination between the ICT unit
and the business units, for the quality control of the SaaS services and
for the cooperation with SaaS providers. Furthermore, in order to
maximize the business benefits, it is important to develop a strategy for
the use of various types of SaaS services by the firm.

Although research [18,33] has identified some of the changes/
adaptations that should be made, there is a lack of empirical in-
vestigation into the effects of these changes/adaptations to the needs of
SaaS on the benefits realized by firms. Our study contributes to filling
this research gap by investigating empirically the effects of adapting a
firm's ICT skills and organization to the SaaS model.

In particular, we expect that adapting a firm's ICT-related skills,
structure, processes and strategy to the SaaS model will increase the
operational benefits derived from SaaS. The enrichment of the tech-
nological knowledge/skills of the ICT personnel about SaaS and of their
business knowledge of/skills related to a firm's operations and processes
is expected to increase their ability to contribute to the selection and
use of the most appropriate SaaS services, from both technological and
business perspectives, for providing high-quality and low-cost support
of a firm's operations. Adaptations of a firm's ICT-related structure to
the SaaS model are needed due to the decentralization of decision
making about business application software from the ICT unit towards

the business units. This is expected to lead to a better exploitation of the
extensive and deep knowledge of a firm's business units about their
operations and processes, as well as their problems and challenges, for
the selection of the most appropriate and cost-effective SaaS services for
supporting them. There is a need for the development of new processes,
both for the SaaS-related cooperation and coordination between the ICT
unit and the business units, and also for the quality control of the SaaS
services, and for the cooperation with their providers. This will con-
tribute to the selection of the most cost-effective SaaS services to sup-
port a firm's operations, and to enable the early identification and re-
solution of problems that might lead to a reduction in SaaS services
quality and cost overruns. For all these reasons, we expect that a high
degree of these adaptations to the SaaS model leads to more SaaS op-
erational benefits. So, out eighth research hypothesis is:

H8. The degree of a firm's adaptation to the SaaS model has a positive
effect on the magnitude of the SaaS operational benefits.

Furthermore, we expect that the adaptations of a firm's ICT-related
skills, structure, processes and strategy to the SaaS model identified by
Ragowsky et al. [33] and Schneider and Sunyaev [18] also increases the
innovational benefits derived from SaaS. The enrichment of the busi-
ness knowledge/skills of the ICT personnel concerning a firm's opera-
tions and processes, as well as strategic goals and directions, and in
general the enhancement of their business orientation, will allow them
to understand better and in more depth a firm's planned innovations as
well as smaller adaptations to environmental changes/challenges. This
will enable ICT personnel to have a better and more effective co-
operation with business units' personnel for the selection and utilization
of the most appropriate and cost-effective SaaS services for the en-
ablement of these innovations. Quite important for this is also the de-
centralization of decision making concerning business application
software from the ICT unit to the business units, which will increase the
involvement and the contribution of the latter (and therefore the ex-
ploitation of their business knowledge/skills) in the electronic support
of a firm's innovations/adaptations. The abovementioned change of the
role of the ICT unit will allow them to put more effort into this ne-
cessary cooperation with the business units concerning the utilization of
SaaS services for the enablement of these innovations/adaptations, and
also into the interconnection/integration of the specific SaaS services to
be selected for this purpose with a firm's on-premises ICT infrastructure.
Moreover, the development of processes for the cooperation between
the ICT unit and the business units concerning SaaS use, as well as with
a firm's SaaS providers, will lead to a better organization of the search
for appropriate SaaS services for the enablement of a firm's planned
innovations/adaptations, and a more rational selection and utilization
of the most cost-effective ones. Finally, the development of a strategy
concerning the use of SaaS by the firm will lead to a more coherent and
coordinated utilization of SaaS services for the enablement of innova-
tions/adaptations as well, having a stronger connection with the firm's
overall strategy, leading to an increase in SaaS innovational benefits.
Thus, our ninth research hypothesis is:

H9. The degree of a firm's adaptation to the SaaS model has a positive
effect on the magnitude of the SaaS innovational benefits.

2.5. Operational – innovational SaaS benefits and firm performance

The last two research hypotheses (H10 and H11) concern the effects
on firm performance of the operational and innovational benefits ob-
tained from SaaS [1,2,4,7,8]. A higher magnitude of operational ben-
efits gained from SaaS leads to higher quality and lower cost to support
a firm's operations, both of which reduce firm's operating costs, re-
sulting in higher firm performance. Also, a higher magnitude of in-
novational benefits derived from SaaS results in higher quality and
lower cost electronic enablement of innovations in a firm's processes
that reduce a firm's operating costs, and also of innovations in a firm's
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products and services, as well as smaller adaptations/responses to
various changes/challenges in the external environment, which in-
crease firm's sales revenue. These are expected to result in higher firm
performance. Therefore, our final research hypotheses are:

H10. A higher magnitude of operational benefits derived from SaaS has
a positive effect on firm performance.

H11. A higher magnitude of innovational benefits derived from SaaS
has a positive effect on firm performance.

3. Research methodology

3.1. Data collection

The data used in this study were collected through a survey of Dutch
firms from various sectors that use financial SaaS services. The ques-
tionnaire developed for the survey was pre-tested by three colleagues
who are experienced in surveys and quantitative research. Their re-
marks and suggestions were used to make improvements and to clarify
some questions, which led to the final version of the questionnaire. We
then contacted two large Dutch SaaS providers that offer mainly fi-
nancial SaaS. These organizations agreed to email the questionnaire to
their customers and ask them to fill it in and return it to us by email. In
total, the questionnaire was sent to the CEOs of 600 firms. Since our
research concerns the business aspects of SaaS, including contracts and
organizational adaptation, operational and innovational benefits, and
firm performance, there was often only one person per company who
would be able to fill in the survey. This resulted in the limitation that
there was only one respondent per company. After one month, a re-
minder email was sent to the firms. We finally managed to collect
completed questionnaires from 102 firms.

The composition of our sample by size, sector and age is shown in
Table 1. In our sample 70.6% of the firms are small, having fewer than
50 employees, while the remaining 29.4% are medium-sized or large,
with > 50 employees. The majority of the firms are in services sectors.
There is an even distribution of our sample firms in the three age classes
(< 5 years, 5–15 years, > 15 years).

In order to assess the existence of non-response bias we used the
method proposed by Rogelberg and Stanton [34]. The early respondent
firms, the late respondent firms (i.e. those that responded after the re-
minder email) and a random sample of non-respondent firms were
compared with respect to sales, number of employees and age. There
were no statistically significant differences at the significance level of

5%. This suggests that there is no substantial non-response bias. We also
assessed the existence of common method bias using Harman's single-
factor test [35]. In particular, we conducted principal component
analysis for all the items of the seven constructs of this study (see
Section 3.2), constraining the number of factors to be equal to one. The
largest unrotated factor explained the 22% of the total variance, which
is much lower than the 50% threshold specified by the above test, in-
dicating the absence of substantial common method bias.

3.2. Measurement

All our variables (see Fig. 1) were measured using multi-item scales,
which were based on previous literature, and are shown in the
Appendix A. The degrees of contractual and relational governance of
the relationships with a firm's SaaS service providers were measured
through two five-item scales (CG1–CG5 and RG1–RG5, respectively),
which were based on Goo et al. [13] and Oshri et al. [23]. The ACAP
was measured through a seven-item scale (AC1–AC7) adapted from
Roberts [36]. The adaptation to the SaaS was measured through a six-
item scale (AD1–AD6), which was developed based on the recent re-
levant literature reviewed in Section 2.4, concerning the adaptations to
a firm's ICT personnel skills/knowledge, as well as ICT-related struc-
ture, processes and strategy, that the adoption of the SaaS model ne-
cessitates [18,33]. The SaaS operational and innovational benefits were
measured though three-item scales (BEN1–BEN3 and BEN4–BEN6),
which were based on previous literature on the benefits derived from
SaaS [1,2]. Finally, the firm performance was measured using a four-
item scale (FP1–FP4) adapted from Chen et al. [37]. The control vari-
ables firm size and human capital were measured through the number
of employees of the firm and the share of employees having a higher
education degree, respectively.

4. Results

In order to test research hypotheses H1–H11, we used the above
data to estimate the model shown in Fig. 1, through partial least squares
structural equation modelling, which is the most appropriate technique
if the sample size is small [38,39]. According to Hair et al. [38], the
minimum sample required is: a) ten times the largest number of for-
mative indicators used for measuring one of the constructs of the
model; and b) ten times the largest number of structural paths directed
towards one of the constructs of the model. In our case, as we did not
have formative constructs/indicators and the maximum number of
structural paths directed to a construct was four (for the SaaS opera-
tional and innovational benefits constructs), the minimum sample re-
quired was equal to 4 × 10 = 40, which our sample (102 firms) ex-
ceeds. For our estimation, we used SmartPLS software.

4.1. Measurement model

We initially examined the measurement part of the estimated
model, in order to assess the convergent validity, the reliability and the
discriminant validity of our constructs. For this purpose, we used the
procedures proposed by Wong [39].

In particular, for a construct to have acceptable convergent validity,
it must have an average variance extracted (AVE) higher than 0.5, and
the loadings of all its items must be higher than 0.5, and preferably
exceed 0.7. In the fourth and the fifth column of Table 2, we can see for
each of our seven constructs the AVE and the loadings of its items,
respectively. We can see that for all constructs the AVE is higher than
0.5, and that all items' loadings are higher than 0.5, with most of them
exceeding 0.7, while the remaining ones are only slightly lower than
0.7. So, we can conclude that all constructs exhibit acceptable con-
vergent validity.

The assessment of the reliability of our constructs was based on their
Cronbach's alphas and composite reliability values; for a construct to

Table 1
Sample composition by size, sector and age.

Size
< 50 employees 70.6%
50–150 employees 11.8%
> 150 employees 17.6%

Sector
Information technologies 25.7%
Healthcare 15.8%
Consulting 13.5%
Energy/water 12.5%
Manufacturing 6.3%
Financial services 5.8%
Chemicals 5.7%
Consumer goods 5.5%
New media 3.8%
Real estate 2.2%
Transport 1.7%
Education 1.5%

Age
< 5 years 33.3%
5–15 years 37.3%
> 15 years 29.4%
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have an acceptable reliability, both these values should be higher than
0.7. In the second and the third column of Table 2, we can see that the
Cronbach's alphas and the composite reliability values of all seven
constructs are above the 0.7 threshold, so we can conclude that all our
constructs have acceptable reliability.

Finally, the assessment of the discriminant validity of our seven
constructs was based on the criterion proposed by Fornell and Larcker
[40]. According to this criterion, to have acceptable discriminant va-
lidity the square root of the AVE of each construct should be larger than
the correlations of it with all other constructs. In Table 3, the square
roots of the AVE values of constructs are shown in bold in the diagonal
cells, while the correlations between the constructs are shown in the

lower off-diagonal cells. We can see that this criterion is fulfilled for all
constructs, so they exhibit acceptable discriminant validity.

4.2. Structural model

The structural part of the estimated model is shown in Fig. 2; in this
figure the standardized path coefficients are shown for the statistically
significant paths. A firm's ACAP and adaptation to the SaaS model have
statistically significant and positive effects on the operational benefits
gained from SaaS (standardized path coefficients 0.297 and 0.206, re-
spectively). However, the effects of the contractual and relational
governance of a firm's relationships with its SaaS service providers are
not statistically significant. Therefore, research hypotheses H6 and H8
are supported, while on the contrary research hypotheses H1 and H3
are not supported. Also, a firm's human capital has statistically sig-
nificant and positive effects on the operational SaaS benefits. Further-
more, the contractual governance, the ACAP and the adaptation to the
SaaS model have statistically significant and positive effects on the
innovational benefits gained from SaaS (standardized path coefficients
0.375, 0.248 and 0.418, respectively); the effect of the relational gov-
ernance is not statistically significant. Thus, research hypotheses H2,
H7 and H9 are supported, while H4 is not supported. The contractual
governance has a statistically significant and positive impact on the
relational governance (standardized path coefficient 0.696), so H5 is
supported. Finally, both operational and innovational benefits gained
from SaaS have a statistically significant and positive impact on firm

Control Variables

Contractual 
Governance

Relational 
Governance

Absorptive 
Capacity

SaaS
Adaptation

SaaS 
Operational

Benefits

SaaS 
Innovational 

Benefits

Firm 
Performance

Human 
Capital

Firm 
Size

Fig. 1. Research model.

Table 2
Cronbach's alpha, composite reliability, AVE, items' loadings.

Cronbach's alpha Composite reliability AVE Items' loadings

Contractual Governance 0.867 0.904 0.654 0.798;0.820;0.739;0.853;0.829
Relational governance 0.755 0.837 0.508 0.669;0.772;0.823;0.683;0.703
Absorptive capacity 0.843 0.881 0.552 0.703;0.772;0.770;0.795;0.739;0.672
SaaS adaptation 0.873 0.902 0.569 0.804;0.765;0.660;0.759;0.831;0.811
SaaS operat. benefits 0.733 0.847 0.651 0.674;0.891;0.839
SaaS innov. benefits 0.836 0.900 0.751 0.856;0.869;0.874
Firm performance 0.807 0.871 0.629 0.818;0.734;0847;0.769

Table 3
Constructs' AVE and correlations.

CG RG ACAP AD OP_BEN INN_BEN FP

CG 0.809
RG 0.696 0.713
ACAP 0.288 0.282 0.743
AD 0.476 0.376 0.012 0.754
OP_BEN 0.262 0.271 0.348 0.231 0.807
INN_BEN 0.446 0.219 0.307 0.479 0.332 0.867
FP 0.430 0.514 0.561 0.203 0.471 0.301 0.793

The square roots of the AVE values of constructs are shown in bold in the di-
agonal cells.
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performance (standardized path coefficients 0.417 and 0.163, respec-
tively). Thus, research hypotheses H10 and H11 are supported. We also
note that the contractual and the relational governance, the ACAP and
the adaptation to the SaaS model, together with a firm's size and human
capital, explain substantial parts of the variance of the operational and
the innovational benefits gained from SaaS (33.8% and 40.2%, re-
spectively); the part of the variance of firm performance (24.6%) that is
explained by the operational and innovational benefits derived from
SaaS is smaller (but this is understandable, as firm performance is
shaped by a wide range of other factors).

5. Discussion

The results of this study provide evidence that a firm's ACAP and
adaptation to the SaaS model positively affect both the operational and
the innovational benefits gained from the use of SaaS. According to
Wong [39], a standardized path coefficient of 0.15 indicates a moderate
effect, while one of 0.35 indicates a strong effect. Hence, from the es-
timated model shown in Fig. 2 we can conclude that a firm's adaptation
to the SaaS model has a strong positive effect on SaaS innovational
benefits, and a moderate to strong positive effect on SaaS operational
benefits. Therefore, decision makers should be aware of the need for
changes in order to fully benefit from the SaaS model. The existing ICT
skills of firms, as well as their existing ICT organization (including ICT-
related structure, processes and strategy), are based on and aligned to
the needs of the traditional on-premises model of internal sourcing of
ICT services, which are however quite different from the needs of the
SaaS model [18,33]: the latter includes less internal applications' de-
velopment, administration and support, and more exploration and se-
lection of external SaaS services. SaaS also needs capabilities for the
effective utilization and integration/interconnection of these services,
as well as the monitoring/management of relevant contracts and busi-
ness relationships with SaaS providers. Therefore, the SaaS use model
requires a firm to have a different set of tasks in order to provide
electronic support of its activities in comparison with the traditional on-
premises model. In these tasks, a firm's business units have a prominent
role. The use of SaaS should therefore be combined with changes/
adaptations to a firm's ICT skills and organization to the above needs of
the SaaS model. These will enable the exploitation of the full potential

of SaaS and create substantial business benefits. In particular, the
knowledge and skills of a firm's ICT personnel require significant
adaptations. Furthermore, a firm's ICT-related structure needs to be
adapted, by decentralizing decision making about business application
software selection and introducing new governance, as do ICT-related
processes (including new processes for the quality control of the ex-
ternally produced SaaS services, and for the cooperation with the SaaS
service providers) and ICT strategy, to fully benefit from SaaS services.

Our findings show that these adaptations are important for
achieving high levels of operational benefits from SaaS, which include
the achievement of cost reductions and quality improvements in the
electronic support of a firm's operations/processes. At the same time,
these adaptations seem to be crucial for achieving high levels of higher-
order innovational benefits from SaaS for the rapid and low-cost elec-
tronic enablement of innovations in a firm's processes, products and
services, and for adaptations to environmental changes/challenges and
improvements of a firm's agility. Our study extends the existing limited
research literature on the changes/adaptations to a firm's ICT skills and
organization necessitated by the use of CC [18,33,45], providing evi-
dence that these adaptations have a positive impact on both the op-
erational and innovational benefits obtained from SaaS.

Furthermore, our findings indicate that a firm's ACAP has a mod-
erate to strong effect on both the operational and the innovational
benefits obtained from the use of SaaS services. Due to the extensive
and continuously increasing and evolving supply of SaaS services, the
continuous exploration of them, and the selection and use of the most
appropriate ones for the electronic support of a firm's existing opera-
tions/processes, as well as planned innovations and smaller adapta-
tions, is a knowledge-intensive task. It necessitates: a) the acquisition
and assimilation of large quantities of knowledge from its external
environment about SaaS services that can cost-effectively support a
firm's operations as well as planned innovations/adaptations, and the
numerous functionalities and capabilities they offer; b) the combina-
tion/integration of this external knowledge with extensive internal
knowledge possessed by the firm concerning its operations and planned
innovations/adaptations; c) and the exploitation of this combined/in-
tegrated knowledge for the selection and effective utilization of the
most appropriate SaaS services. Hence, firms with high levels of ACAP
will be able to better perform these three critical external knowledge
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Fig. 2. Estimated structural model.
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management tasks (i.e. a) to c) above), resulting in more operational
and innovational benefits gained from SaaS. Here, it will be useful if
firms take into account the findings of previous research on the de-
terminants of a firm's ACAP [31,32,41]. Our study extends previous
ACAP research, which concluded that ACAP is important for the suc-
cessful assimilation of ICT-related innovations and the generation of
business value from them [42,43] into this emerging SaaS adoption and
use innovation.

ICT outsourcing research has found that contractual and relational
governance are important for the success and benefits of ICT out-
sourcing [21–24]. Our study shows that these are not so important in
the case of SaaS for the generation of business benefits. In particular, we
found that contractual governance has a strong positive effect on SaaS
innovational benefits, but does not affect the operational benefits
gained from SaaS. Contractual governance has a very strong impact on
the development of relational governance, providing support for the
‘complementarity’ argument on the association between these two
governance mechanisms. In contrast to results presented in ICT out-
sourcing literature, relational governance does not affect either of these
two types of SaaS benefits. A possible explanation for this is that ac-
cording to previous relevant literature, the use of CC/SaaS services by
firms is a specific form of ICT outsourcing, which has however some
notable peculiarities [1,18,44], namely the provision of standardized
ICT services with limited customization, rapidly provisioned and with
minimal interaction between client and provider. In contrast, typical
ICT outsourcing generally involves the provision of more complex ICT
services, highly customized to the needs of the client, requiring more
interaction and cooperation between the client and the provider. For
the above reasons, the development of a relationship between the firm
and its SaaS service providers is less important. The specific char-
acteristics of SaaS (standardized services, limited customization,
minimal client–provider interaction) result in less need for an intensive
client–provider relationship.

Previous ICT outsourcing research has emphasized the importance
of the relational governance of a firm's relationships with its ICT out-
sourcing service providers for achieving higher-order innovational
benefits, through the collaborative development of innovations, based
on close interaction and cooperation between personnel of the client
and the provider (‘collaborative innovation’) [23,26]. However, in the
case of SaaS services provision there is no such interaction and co-
operation between the client and the provider for the development of
innovations: the innovations are developed by the personnel of the
client firm, and then existing SaaS services are sought for their elec-
tronic enablement and support. So relational governance is not im-
portant for achieving innovational benefits from SaaS. On the contrary,
our findings indicate that to achieve these higher-order innovational
benefits, what is important is the contractual governance. Compre-
hensive contracts including mechanisms and procedures for covering
additional needs for new services and new technologies facilitate the
rapid and low-cost electronic enablement of a firm's planned innova-
tions. Our study extends previous research on the impact of contractual
and relational governance on ICT outsourcing success and benefits
[21–24] to an emerging and quite peculiar form of ICT outsourcing: the
use of SaaS services.

Finally, the results of our study provide evidence that both the op-
erational and the innovational benefits gained from SaaS positively
affect firm performance. In particular, we found that SaaS operational
benefits have a very strong positive effect on firm performance, while
SaaS innovational benefits have only a moderate effect on firm per-
formance. This indicates that firms achieve more substantial and per-
formance-enhancing benefits from SaaS by using it to support their
existing operations rather than to enable innovations. In general, our
results reveal significant differences between the operational and the
innovational benefits gained from SaaS, with respect to both their im-
pact on firm performance and the factors that determine their magni-
tude. Our findings indicate that it is a firm's ACAP that has the strongest

effect on the SaaS operational benefits, followed by the adaptation to
the SaaS model, with both these effects being moderate to strong, while
the contractual and the relational governance do not affect them.
However, it is the adaptation to the SaaS model and then the con-
tractual governance that have the strongest effects on the SaaS in-
novational benefits, with both of these effects being very strong, fol-
lowed by the ACAP, with a moderate to strong effect. These important
differences provide evidence for the usefulness of our approach of
discriminating between operational and innovational benefits gained
from SaaS that was adopted in this study.

6. Conclusions

Substantial adaptations are needed before firms performance im-
proves by using Saas. In particular, we found that a firm's adaptation to
the SaaS model and its ACAP positively influences the operational and
innovational benefits gained from SaaS. Contractual governance posi-
tively affects only the innovational benefits; relational governance does
not affect either of these types of SaaS benefits. These findings suggest
that SaaS providers are at a distance from their clients and their in-
teractions are formalized by providing standardized services with lim-
ited customization. Furthermore, we found that operational and in-
novational types of SaaS benefits have a positive impact on a firm's
performance, with the operational benefits having a stronger impact
than the innovational ones.

The insights gained from our survey can help firms to better prepare
for their decision making concerning the maximization of the business
benefits gained from SaaS. Firms should adapt their ICT skills and or-
ganization to gain the benefits from SaaS. In particular, important
adaptations have to be made regarding a firm's ICT-related skills,
structure, processes and strategy, changing the role of a firm's ICT unit,
as well as its mentality to make it more business oriented, and in-
creasing the involvement of the firm's business units in decisions con-
cerning business application software. These SaaS adaptations are
particularly important for gaining higher-order innovational benefits
from SaaS. Also, in order to obtain more benefits from SaaS, firms
should increase their propensity and capacity to identify and acquire
relevant external knowledge (of the numerous and continuously evol-
ving SaaS offerings, as well as the extensive functionality that each of
them provides), and then assimilate this knowledge, combine it with
their existing knowledge (of their internal operations as well as planned
innovations), and use it to make high business value exploitation of
SaaS.

In addition to the above implications for practice, our findings also
have some important implications for research. In particular, they in-
crease our limited knowledge of the factors influencing SaaS benefits
and firm performance. Our findings show that research on these im-
portant topics should discriminate between operational and innova-
tional types of benefits derived from SaaS, which differ significantly
both in their determinants and in their influence on firm performance.
Our study also extends our knowledge of the adaptations that SaaS
requires in relation to a firm's ICT skills and organization, by providing
evidence of their positive impact on the resulting operational and in-
novational benefits. Finally, our study extends to SaaS two long and
important research streams: a) on ICT outsourcing, showing that in
contrast to ICT outsourcing, relational governance is found to be less
relevant for SaaS, and b) on ACAP to assimilate ICT-related innovations
to generate of business value.

Our study also has some limitations. The first is that data is collected
from the Dutch national context for firms using SaaS in their financial
function. The results might have been influenced by the characteristics
and the culture of this specific national context, and also by the char-
acteristics and capabilities of this kind of software. Another limitation is
that for the collection of data, we adopted a ‘key informant’ approach:
for each firm data was often collected from its CEO, and therefore the
data might reflect the opinion of this person. It would be good to
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consider different research designs with data collection from multiple
respondents within each firm. In addition, objective firms' performance
data can be used for collecting some data. Likely, this would require a
sector specific study as for example like profitable varies among sectors.
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Appendix A. Constructs' measurement items

Please answer the following questions on a scale of 1 to 5, where
5 = to a very large extent, 4 = to a large extent, 3 = to a moderate
extent, 2 = to a small extent 1 = not at all.

Contractual governance

To what extent do the contracts you have signed with your SaaS
service providers include:

CG1: the detailed services that have to be provided, their quality
levels, the ways/procedures of their measurement and their prices?

CG2: specific penalties if these quality levels are not met
CG3: procedures for addressing changes in your needs (e.g. changes

in the volume of services you need, or need for new services or tech-
nologies)

CG4: forms and procedures of communication with the SaaS service
providers

CG5: procedures and terms for handling problems and for dispute
resolution

Relational governance

To which extent have your relationships with your SaaS service
providers the following characteristics:

RG1: there is extensive provision of information by your company to
your SaaS service providers concerning e.g. your needs, your problems,
your activities and internal business processes, your strategic goals, etc.

RG2: there is extensive provision of information by your SaaS ser-
vice providers to your company concerning e.g. the SaaS services they
can offer to you, their technological capabilities, ways for your firm to
better exploit them, etc.

RG3: both parties have a positive attitude towards solving problems
and resolving any disputes between your company and your SaaS ser-
vice providers, aimed at the mutual benefit and satisfaction of both
parties.

RG4: both parties have a positive attitude towards and flexibility
regarding responding positively to the other party's request for changes
(e.g. in the services).

RG5: both parties have a positive attitude towards and interest in
having a long-term business relationship and cooperation.

Absorptive capacity

To what extent can your company:
AC1: easily recognize and acquire useful knowledge from your

company's external environment (such as suppliers, partners and uni-
versities)

AC2: understand and assimilate this external knowledge
AC3: combine this external knowledge with your company's existing

knowledge
AC4: integrate the externally acquired knowledge with the

knowledge base of your company in order to enrich the latter
AC5: exploit this newly acquired external knowledge, in combina-

tion with existing relevant internal knowledge, to make innovations in
your company's operations and processes

AC6: exploit this newly acquired external knowledge, in combina-
tion with existing relevant internal knowledge, to make innovations in
your company's products and services

AC7: exploit this newly acquired external knowledge, in combina-
tion with existing relevant internal knowledge, to gain competitive
advantages

SaaS adaptation actions

To what extent has your company's use of SaaS services been ac-
companied/followed by the following complementary actions and in-
ternal changes for your adaptation to the SaaS model:

AD1: enrichment of the knowledge/skills of your ICT personnel
regarding SaaS (e.g. the technologies of SaaS, the capabilities it pro-
vides, its interconnection/integration with on-premises information
systems, the monitoring/management of the contracts and business
relationships with SaaS providers)

AD2: reinforcement of the knowledge/understanding that your ICT
staff have about the operations, processes and goals of your company,
and the business orientation of your ICT staff towards the achievement
of business goals and the generation of business value and innovation

AD3: development of new relevant processes in your company (e.g.
for the quality control of the SaaS services, for your cooperation with
your SaaS providers, for the cooperation between your ICT unit and the
other business units that use ICT for supporting their works and ac-
tivities)

AD4: development of strategy concerning the use of SaaS services
(e.g. what types of SaaS services will be used, for which groups of ap-
plications, and with what objectives, and which groups of applications
will remain in on-premises systems)

AD5: decentralization of business application software-related de-
cisions from the ICT unit to the other business units that use ICT for
supporting their works and activities

AD6: change of the role of the ICT unit of your company: from
provision of ICT services (through applications' development, software
packages acquisition, systems administration and support) towards
central coordination and support of the selection and use of various
SaaS services, and also interconnection – integration of them with your
own on-premises systems

SaaS benefits

To what extent has your company's use of SaaS provided the fol-
lowing benefits:

OP_BEN1: reduction of the cost of the electronic support of your
activities and operations/processes

OP_BEN2: improvement of the quality of the electronic support of
your activities and operations/processes (e.g. provision of more cap-
abilities/functionalities, higher availability)

OP_BEN3: use and exploitation of new technologies to support your
activities and operations/processes without the need for additional in-
vestments

INN_BEN1: rapid and low-cost electronic enablement of products/
services innovations (=new products/services or significantly im-
proved ones)

INN_BEN2: rapid and low-cost electronic enablement of innovations
in your operations/process (=new operations/processes or sig-
nificantly improved ones)

INN_BEN3: improvement of the ‘organizational agility’ of your
company, defined as its ability to respond to various changes/chal-
lenges in its external environment (e.g. introduction of new products,
services and pricing policies by competitors, changes in market demand
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for your products and service, changes in customers' needs/preferences,
opportunities for expansion in new markets)

Firm performance

How good has the performance of your company been in the last
three years in comparison with your competitors in terms of:

FP1: profitability
FP2: sales revenue
FP3: market share
FP4: return on investment (ROI) (profits divided by the total assets

of the company)
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