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ABSTRACT (English Version)
Cloud computing introduces substantial changes in the way IT technology is adopted by
organizations. Indeed, cloud affects IT investment risks, alters the way IT is procured, enables
simplified online purchasing and allows computing power to scale based on demand. As a result
of these changes, decision makers in organizations are faced with new challenges when debating
cloud adoption. Cloud is shifting everything to heterogeneous connections of a lot of different
services (Tilson 2010) and initiates a new era of computing, in which IT systems are
transformed into much more smaller-focus services which are integrated and interconnected
(Mathiassen 2008).
Although cloud holds substantial differences compared to previous technologies, thus far
the cloud adoption literature has built on the extensive tradition of IS adoption approaches (e.g.,
(Chau et al. 1997; Kuan et al. 2001a; Vadapalli et al. 1997)), leading to significant emphasis on
studies focusing on identifying cloud adoption factors. Such research considers cloud adoption
decisions as horizontal policies across the organization as a whole and provides useful insights
on the factors that influence cloud adoption decisions. Yet, little is known about the structure of
the cloud adoption decision making process and the factors influencing the decision to adopt
when considering cloud adoption with respect to a more specific context of the organization (i.e.,
specific business areas).
This dissertation provides a mixed-method (qualitative and quantitative) approach for
the investigation of cloud adoption decisions, spanning across two concurrent research streams,
to address two complementary research questions. The first research question focuses on the
cloud adoption decision-making process followed in organizations. The second research
question focuses on the factors influencing cloud adoption when adopting cloud services in a
specific business area. The two research questions build on the findings of two exploratory
preliminary studies.
The preliminary qualitative study investigates cloud adoption in the public sector. By
drawing on interview data, it outlines ‘remote access’, ‘cost-reduction’ and ‘security concerns’ as
the most popular factors influencing cloud adoption. Building on the results of this study, the
preliminary quantitative study defines cloud’s relative advantage and then tests its impact on
the decision to adopt cloud computing by using the case of cloud-enabled payroll systems as its
example. The results of the preliminary quantitative study show that ‘remote access’ is a
significant factor for cloud adoption. The two preliminary studies enhance the understanding of
cloud adoption decisions provided by the extant literature and provide implications for the main
studies of this dissertation.
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The first research stream, represented by the main qualitative study of this dissertation,
aims at analytically decomposing the cloud adoption decision making process into its
constituent parts. It employs sensemaking theory as its lens and, by drawing on interviews with
CIOs and CEOs/Directors, it theorizes the process of cloud adoption sensemaking as phases,
cycles and features. The analysis of the data leads to the identification of these patterns followed
by decision makers when considering cloud adoption. It also elaborates on the variations of the
patterns for organizations of smaller size without an IT department and for the case of rejecting
the cloud.
The second research stream, represented by the main quantitative study, aims at
investigating cloud adoption factors when cloud adoption concerns a specific business area. By
employing the theories of diffusion of innovation and organizational capabilities, it formulates a
research model examining the impact of cloud’s relative advantage and organizational
innovativeness on the decision to adopt cloud when considering a specific business area of the
organization. The findings of the study show that impact of factors such as ‘remote access’, ‘cost
reduction’ and ‘personnel innovativeness’ on cloud adoption is significant whereas ‘security
concerns’ and ‘managerial innovativeness’ are not statistically significant.
The meta-analysis of the findings of the two main studies provides additional insights on
the cloud adoption decision making process. It elaborates on the need to investigate cloud
adoption factors and related business areas as interwoven, by reflecting on the IS strategy
literature. The synthesis of the findings also provides insights on the competences of the leading
decision maker and other stakeholders involved in the cloud adoption decision making process
and informs on the role of factors within the phases of the cloud adoption decision making
framework.

It also reflects on the cross-fertilization of the two main studies, noting the

additional findings that can be extracted.
This dissertation has several theoretical and practical implications. It theorizes a
sensemaking approach as an alternative lens for understanding cloud adoption decisions and
depicts the cloud adoption decision making and its constituents. It contributes to the cloud
adoption literature by showing that computing decisions are considered with respect to the
context (business area) of the adoption and, hence, showing that there is need for a more
pragmatic approach for exploring cloud adoption. It reveals an on-going dialogue between the
‘soft’ and the ‘’hard’ choices made within the cloud adoption process. It demonstrates that cloud
adoption decisions involve a lot of social interaction and that despite the minimized risk and the
off-the-shelf online purchasing concept associated with cloud computing, decision makers
remain interested in getting to know the cloud provider. It shows that as cloud adoption and the
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relative business area are considered as interwoven, cloud’s value perception becomes more
evident to the decision makers. Indeed, within a specific business context, the benefits and risks
are more obvious and benefits are more likely to trade-off the risks of cloud adoption. The
dissertation also provides an interpretation of cloud’s relative advantage with respect to cloud’s
characteristics and identifies the relevance of organizational innovativeness to the decision to
adopt cloud computing. Based on these conclusions, avenues for further research are also
presented.
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ABSTRACT (Greek Version)
Το υπολογιστικό νέφος (cloud computing) επιφέρει σημαντικές αλλαγές στον τρόπο με τον
οποίο η τεχνολογία υιοθετείται από τους οργανισμούς.

Το υπολογιστικό νέφος επιφέρει

αλλαγές σχετικά με την αντίληψη των κινδύνων που προκύπτουν από τις επενδύσεις στα
πληροφοριακά συστήματα και τον τρόπο με τον οποίο τα πληροφοριακά συστήματα
προμηθεύονται, επιτρέπει απλουστευμένη αγορά πληροφοριακών συστημάτων τα οποία είναι
έτοιμα για χρήση και επιτρέπει την προσφορά υπολογιστικής ισχύος με βάση τη ζήτηση. Ως
αποτέλεσμα αυτών των αλλαγών, οι υπεύθυνοι για λήψη τεχνολογικών αποφάσεων στους
οργανισμούς είναι αντιμέτωποι με νέες προκλήσεις όταν συζητούν για την πιθανή υιοθέτηση
υπηρεσιών υπολογιστικού νέφους. Το υπολογιστικό νέφος μετατοπίζει όλες τις τεχνολογικές
υπηρεσίες σε ετερογενείς συνδέσεις πολλών διαφορετικών υπηρεσιών (Tilson 2010) και ξεκινά
μια νέα εποχή για την πληροφορική στην οποία τα πληροφορικά συστήματα μετασχηματίζονται
σε πολύ περισσότερες, μικρότερες και πιο εστιασμένες υπηρεσίες που είναι ολοκληρωμένες
(integrated) και διασυνδεδεμένες (Mathiassen 2008).
Παρά το γεγονός ότι το υπολογιστικό νέφος έχει ουσιαστικές διαφορές σε σύγκριση με τις
προηγούμενες τεχνολογίες, η πρόσφατη βιβλιογραφία που ασχολείται με την υιοθέτηση
υπηρεσιών υπολογιστικού νέφους έχει βασιστεί στην εκτεταμένη παράδοση συγκεκριμένων
προσεγγίσεων που αφορούν τη μελέτη της υιοθέτησης πληροφορικών συστημάτων (π.χ., (Chau
et al 1997, Kuan et al 2001a, Vadapalli et al 1997)). Αυτό καθοδήγησε τις έρευνες αυτές στο να
δώσουν σημαντική έμφαση στην εκπόνηση μελετών που επικεντρώνονται στον εντοπισμό των
παραγόντων που επηρεάζουν την υιοθέτηση υπηρεσιών υπολογιστικού νέφους. Οι έρευνες
αυτές βασίζονται στην υπόθεση ότι οι αποφάσεις υιοθέτησης υπηρεσιών υπολογιστικού νέφους
καθορίζονται από οριζόντιες πολιτικές που αφορούν συνολικά τον οργανισμό και παρέχουν
χρήσιμες πληροφορίες σχετικά με τους παράγοντες που επηρεάζουν τις αποφάσεις υιοθέτησης
υπηρεσιών υπολογιστικού νέφους. Ωστόσο, στη βιβλιογραφία υπάρχουν πολύ περιορισμένες
πληροφορίες σχετικά με τη δομή της διαδικασίας λήψης αποφάσεων υιοθέτησης υπηρεσιών
υπολογιστικού νέφους και τους παράγοντες που επηρεάζουν την απόφαση υιοθέτησης
υπηρεσιών υπολογιστικού νέφους όταν αυτή αφορά μια πιο συγκεκριμένη επιχειρηματική
περιοχή του οργανισμού.
Αυτή η διατριβή περιλαμβάνει μια μικτή (ποιοτική και ποσοτική) ερευνητική προσέγγιση
για τη διερεύνηση των αποφάσεων υιοθέτησης υπηρεσιών υπολογιστικού νέφους. Η
προσέγγιση αυτή εκτείνεται σε δυο παράλληλα ερευνητικά μονοπάτια που ανταποκρίνονται σε
δύο συμπληρωματικά ερευνητικά ερωτήματα. Το πρώτο ερευνητικό ερώτημα εστιάζει στη
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διαδικασία λήψης αποφάσεων υιοθέτησης υπηρεσιών υπολογιστικού νέφους που ακολουθείται
σε οργανισμούς. Το δεύτερο ερευνητικό ερώτημα επικεντρώνεται στους παράγοντες που
επηρεάζουν την απόφαση υιοθέτησης υπηρεσιών υπολογιστικού νέφους όταν αυτή αφορά μια
πιο συγκεκριμένη επιχειρηματική περιοχή του οργανισμού. Τα δύο ερευνητικά ερωτήματα
βασίζονται στα πορίσματα δύο διερευνητικών προκαταρκτικών μελετών.
Η προκαταρκτική ποιοτική μελέτη διερευνά την υιοθέτηση υπηρεσιών υπολογιστικού
νέφους στον δημόσιο τομέα. Μέσα από εμπειρικά δεδομένα που προκύπτουν από συνεντεύξεις,
δείχνει ότι οι πιο δημοφιλείς παράγοντες που επηρεάζουν την υιοθέτηση υπηρεσιών
υπολογιστικού νέφους είναι η «δυνατότητα απομακρυσμένης πρόσβασης» (remote access), η
«μείωση του κόστους» (cost-reduction) και οι «ανησυχίες για θέματα ασφάλειας» (security
concerns). Βασιζόμενη πάνω σε αυτά τα αποτελέσματα της προκαταρτικής ποιοτικής μελέτης, η
προκαταρκτική ποσοτική μελέτη προσδιορίζει το συγκριτικό πλεονέκτημα των υπηρεσιών
υπολογιστικού νέφους και στη συνέχεια ελέγχει την επίδραση των παραγόντων αυτών στην
απόφαση υιοθέτησης υπηρεσιών υπολογιστικού νέφους μέσα από την περίπτωση συστημάτων
μισθοδοσίας που προσφέρονται μέσα από το υπολογιστικό νέφος. Τα αποτελέσματα αυτής της
προκαταρκτικής ποσοτικής μελέτης δείχνουν ότι η «δυνατότητα απομακρυσμένης πρόσβασης»
είναι ένας στατιστικά σημαντικός παράγοντας για την υιοθέτηση υπηρεσιών υπολογιστικού
νέφους. Οι δύο αυτές προκαταρκτικές μελέτες ενισχύουν την κατανόηση των αποφάσεων που
αφορούν την υιοθέτηση υπηρεσιών υπολογιστικού νέφους που παρέχεται από την υπάρχουσα
βιβλιογραφία και παρέχουν πληροφορίες που είναι χρήσιμες για τις κύριες μελέτες της
παρούσας διατριβής.
Η πρώτη κύρια μελέτη αυτής της διατριβής αφορά ποιοτική (qualitative) μελέτη που
αποσκοπεί στην ανάλυση της διαδικασίας λήψης αποφάσεων για την υιοθέτηση υπηρεσιών
υπολογιστικού νέφους. Βασιζόμενη στη θεωρία απόδοσης νοήματος (sensemaking theory) και
αντλώντας πληροφορίες από συνεντεύξεις με Υπεύθυνούς Πληροφορικής και Διευθύνοντες
Σύμβουλους / Διευθυντές, η έρευνα αυτή σχηματίζει ένα θεωρητικό πλαίσιο σχετικά με τη
διαδικασία απόδοσης νοήματος για την υιοθέτηση υπηρεσιών υπολογιστικού νέφους μέσα από
φάσεις, κύκλους και χαρακτηριστικά. Η ανάλυση των δεδομένων αυτής της έρευνας επίσης
οδηγεί στην αναγνώριση των προτύπων (patterns) που ακολουθούνται από τους υπευθύνους
της διαδικασίας λήψης αποφάσεων κατά την εξέταση της υιοθέτησης υπηρεσιών υπολογιστικού
νέφους. Επίσης, η έρευνα αυτή συζητά τις παραλλαγές των προτύπων που ακολουθούνται στις
περιπτώσεις οργανισμών μικρότερου μεγέθους χωρίς τμήμα πληροφορικής καθώς και της
απόρριψης του ενδεχομένου υιοθέτησης υπηρεσιών υπολογιστικού νέφους.
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Η δεύτερη κύρια μελέτη αφορά ποσοτική μελέτη που στοχεύει στη διερεύνηση των
παραγόντων που επηρεάζουν την απόφαση υιοθέτησης υπηρεσιών υπολογιστικού νέφους όταν
αυτή αφορά μια πιο συγκεκριμένη επιχειρηματική περιοχή του οργανισμού. Με βάση τη θεωρία
της διάχυσης της καινοτομίας (diffusion of innovation theory) και τη θεωρία που σχετίζεται με
τις οργανωτικές ικανότητες (organization capabilities theory), η μελέτη αυτή διαμορφώνει ένα
ερευνητικό μοντέλο που εξετάζει την επίδραση του σχετικού πλεονεκτήματος των υπηρεσιών
υπολογιστικού νέφους και της οργανωτικής καινοτομικότητας στην απόφαση υιοθέτησης
υπηρεσιών υπολογιστικού νέφους όταν αυτή αφορά μια πιο συγκεκριμένη επιχειρηματική
περιοχή του οργανισμού. Τα αποτελέσματα της μελέτης δείχνουν ότι παράγοντες όπως η
«δυνατότητα απομακρυσμένη πρόσβασης» (remote access), η «μείωση του κόστους» (cost
reduction) και η «καινοτομικότητα προσωπικού» (personnel innovativeness) έχουν στατιστικά
σημαντική επίδραση στην απόφαση υιοθέτησης υπηρεσιών υπολογιστικού νέφους ενώ οι
«ανησυχίες για θέματα ασφάλειας» (security concerns) και η «καινοτομικότητα της διοίκησης»
(managerial innovativeness) δεν είναι στατιστικά σημαντικές.
Η σύνθεση των ευρημάτων των δύο κύριων μελετών παρέχει πρόσθετες πληροφορίες
σχετικά με τη διαδικασία λήψης αποφάσεων για την υιοθέτηση υπηρεσιών υπολογιστικού
νέφους. Μέσα από τη βιβλιογραφία που σχετίζεται με τη στρατηγική πληροφοριακών
συστημάτων, συζητά και ενισχύει την άποψη ότι οι παράγοντες που επηρεάζουν την υιοθέτηση
υπηρεσιών υπολογιστικού νέφους είναι συνυφασμένοι με τον επιχειρηματικό τομέα στον όποιο
η υπηρεσία υιοθετείται. Η σύνθεση των ευρημάτων που προκύπτει από τις δυο έρευνες παρέχει
επίσης πληροφορίες σχετικά με τις ικανότητες των στελεχών που καθοδηγούν την διαδικασία
λήψης αποφάσεων υπολογιστικού νέφους καθώς και των άλλων στελεχών που συμμετέχουν στη
διαδικασία αυτή. Επίσης η σύνθεση των ευρημάτων παρέχει πληροφορίες σχετικά με το ρόλο
των παραγόντων που επηρεάζουν τις αποφάσεις υπολογιστικού νέφους εντός των φάσεων που
περνά η διαδικασία λήψης αποφάσεων για την υιοθέτηση υπηρεσιών υπολογιστικού νέφους.
Τέλος, συζητά τη διασταύρωση πληροφοριών που συμβαίνει κατά την εκτέλεση των δυο κύριων
μελετών αυτής της διατριβής, επισημαίνοντας τα πρόσθετα συμπεράσματα που μπορούν να
εξαχθούν.
Από τη διατριβή αυτή προκύπτουν αρκετά θεωρητικά και πρακτικά συμπεράσματα. Η
διατριβή προτείνει τη χρήση της θεωρία απόδοσης νοήματος ως μία εναλλακτική θεώρηση για
την κατανόηση των αποφάσεων υιοθέτησης υπηρεσιών υπολογιστικού νέφους και προτείνει ένα
θεωρητικό πλαίσιο το οποίο σκιαγραφεί τη διαδικασία λήψης αποφάσεων υιοθέτησης
υπηρεσιών υπολογιστικού νέφους και των συστατικών της. Συνεισφέρει στην βιβλιογραφία που
ασχολείται με την υιοθέτηση υπηρεσιών υπολογιστικού νέφους δείχνοντας ότι οι αποφάσεις
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υιοθέτηση υπηρεσιών υπολογιστικού νέφους είναι συνυφασμένες με την επιχειρηματική
περιοχή του οργανισμού

στην οποία υιοθετούνται και, ως εκ τούτου, δείχνει ότι υπάρχει

ανάγκη για μια πιο ρεαλιστική προσέγγιση σχετικά με τη μελέτη αποφάσεων υπολογιστικού
νέφους. Δείχνει επίσης ότι υπάρχει ένας συνεχιζόμενος διάλογος ανάμεσα στις «αυστηρά
καθορισμένες» (hard) και τις «ευμετάβλητες» (soft) επιλογές που γίνονται στο πλαίσιο της
διαδικασίας λήψης αποφάσεων υπολογιστικού νέφους. Αναδεικνύει ότι οι αποφάσεις
υιοθέτησης υπηρεσιών υπολογιστικού νέφους συμπεριλαμβάνουν σε μεγάλο βαθμό κοινωνικά
χαρακτηριστικά και ότι παρά την ελαχιστοποίηση του ρίσκου επένδυσης και τη δυνατότητα
αγοράς μέσω διαδικτύου υπηρεσιών υπολογιστικού νέφους που είναι έτοιμες για χρήση, τα
στελέχη που εμπλέκονται στη διαδικασία λήψης αποφάσεων υπολογιστικού νέφους
εξακολουθούν να δείχνουν ενδιαφέρον στο να γνωρίσουν τον πάροχο της υπηρεσίας από κοντά.
Τα αποτελέσματα της διατριβής δείχνουν ότι όταν η υιοθέτηση υπηρεσιών υπολογιστικού
νέφους συσχετίζεται με την επιχειρηματική περιοχή του οργανισμού στην οποία η υπηρεσία θα
υιοθετηθεί, η αντίληψη των στελεχών που εμπλέκονται στη διαδικασία λήψης αποφάσεων
σχετικά με την αξία των υπηρεσιών υπολογιστικού νέφους γίνεται πιο συγκεκριμένη. Πράγματι,
μέσα σε ένα συγκεκριμένο επιχειρηματικό πλαίσιο, τα οφέλη και οι κίνδυνοι γίνονται προφανείς
και τα οφέλη είναι πιο πιθανό να επικρατούν έναντι των ρίσκων που συνδέονται με την
υιοθέτηση υπηρεσιών υπολογιστικού νέφους. Η διατριβή επίσης ερμηνεύει το σχετικό
πλεονέκτημα των υπηρεσιών υπολογιστικού νέφους σε σχέση με τα χαρακτηριστικά των
υπηρεσιών

υπολογιστικού

νέφους

και

εξακριβώνει

τη

σημασία

της

οργανωτικής

καινοτομικότητας (organizational innovativeness) στις αποφάσεις υιοθέτησης υπολογιστικού
νέφους. Με βάση αυτά τα συμπεράσματα, η διατριβή παρουσιάζει πιθανές κατευθύνσεις για
μελλοντική έρευνα.
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1. INTRODUCTION
Cloud computing entails shared-resource computing services offered on-demand which
are pooled through external data centers and are made available through the Internet (Bohn et
al. 2011; Durkee 2010). The use of cloud is transferring the world of computing from the PC to
the utility computing era, while cloud has also been cited as the upcoming ‘fifth utility’, besides
water, gas, electricity and telephone (Buyya 2009; Carr 2009). Cloud computing introduces
substantial changes in the way IT technology is adopted by organizations. Indeed, cloud alters
IT investment risks, alters the way IT is procured, enables simplified online purchasing in a
straight- forward plug-and-play format and allows computing power to scale based on demand.
It can also reconfigure an organization’s boundaries with its employees, customers and other
organizations (Willcocks et al. 2014). Cloud computing is shifting computing services to
heterogeneous connections of a lot of different services (Tilson 2010) and initiates a new era of
computing in which IT systems are transformed into much more smaller-focus services which
are integrated and interconnected (Mathiassen 2008). These reasons make cloud computing
adoption a particularly relevant and timely topic since a large number of organizations have
recently moved, or are considering moving, their IT services to the cloud.
This Chapter analyses the context of the research presented in this dissertation and
provides an overview of existing research on cloud computing adoption. In this way, it motivates
the objectives of this research and defines the research questions framing this dissertation. Then
it outlines the research approach followed for collecting empirical data and summarizes the
results and the contribution of this research.
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1.1. Research context
This section provides an overview of the research context of this dissertation by defining
cloud computing, outlining the technology’s risks and benefits and retrieving business studies
on cloud computing.
1.1.1 Cloud computing definitions
While the term ‘cloud’ has been around for more than half a decade, there is still no
universal definition for cloud computing (Oliveira et al. 2014). Cloud computing is
conceptualized differently by different stakeholders. Hence, there exist numerous definitions of
cloud computing which are usually influenced by the different scopes of usage. This section
provides an integrated overview of cloud computing definitions as described by academia,
industry and policy makers.
From an academic perspective, Buyya et al. (2009) define cloud as a set of applications
brought to the users as services which are provided by hardware and software systems installed
in outsourced datacenters. In this way, cloud computing is a technological paradigm that aims to
provide information services in the form of computing utilities. Similarly, Vaquero et al. (2009)
define cloud as a wide poll of virtualized resources that can be easily accessed, dynamically
configured to respond to load which is exploited on a per use basis (Vaquero et al. 2009).
From an industrial perspective, Oracle defines cloud computing as the ability to have ondemand access to a set of computing resources which are provided through a self-service,
dynamically scaled and metered schema (Demarest et al. 2010). Microsoft Research defines
cloud computing as a pool of services that are available through the Internet which provide
computation abilities delivered though the service providers infrastructure (Bykov et al. 2011).
According to IBM, cloud computing is an ‘all-inclusive’ solution in which all computing
resources (hardware, software, networking, storage, and so on) are provided rapidly to users on
demand (Amrhein et al. 2009).
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From a policy making perspective, Schubert (2015), p.8, defines cloud computing
through the lens of the European Commission as “an elastic execution environment of resources
involving multiple stakeholders and providing a metered service at multiple granularities for a
specified level of quality (of service)” (Schubert, 2010). Along the same lines, the U.S. National
Institute of Standards and Technology (NIST) describes cloud as a paradigm that allows
ubiquitous, convenient and on-demand connection to shared configurable resources (Mell et al.
2011).
The most widely deployed technical definition is the one of the National Institute of
Standards and Technology (NIST), defining cloud as a shared-resource computation power
comprising five essential characteristics; on-demand self-service, broad network access,
resource pooling, rapid elasticity, measured service (Liu et al. 2011).
Cloud computing can be decomposed into different service models determined by the
level of abstraction. These are Infrastructure as a Service (IaaS), Platform as a Service (PaaS)
and Software as a Service (SaaS). Table 1 describes the basic characteristics of each of these
layers and provides examples of related cloud services.
Infrastructure as a Service (IaaS) offers virtualized on-demand computational
resources as services. These are raw computing services, storage and networking hardware
delivered virtually over the Internet as a service. Resources are supplied and managed in chunky
units (parts of physical/virtual servers, storage pools) and may be irrelevant and unaware of
what applications are being executed on them (Marks et al. 2010). The service is usually coupled
with basic virtualization management tools and operating system software (Demarest et al.
2010). IaaS is considered as the evolution of shared hosting with enhanced with on-demand
scaling made available through resource virtualization and usage depended charging
schemes(Hilley 2009). IaaS is defined in literature also as ‘Hardware as a Service’ (HaaS).
The Platform as a Service (PaaS) layer goes beyond offering virtualized computational
resources as services, as it provides such services through a platform in which applications can
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be easily developed and hosted. In other words, assuming that cloud infrastructure layer of
some kind will provide the necessary resources, PaaS offers a higher level of abstraction that
could allow cloud resources to be easily programmable without the developers being directly
concerned about processing power. Therefore, PaaS is delivered as a service to developers such
that they can build, deploy and manage applications or software. The platform usually includes
databases, middleware and development tools, delivered through virtualized machines over the
Internet (Demarest et al. 2010).
Software as a Service (SaaS) offers virtualized already-created applications or software
targeting the remote execution of particular business processes. These pieces of software reside
on the virtualized cloud utilities and can be accessed by users though the Web (Buyya et al.
2009).
Table 1– Summary of Cloud Computing Layers as illustrated in (Buyya, Yeo, Venugopa, &
Broberg, 2009)

Layer

Description

Product Type

Examples of vendors
& services

SaaS

Applications and software

Web Applications

Salesforce.com (CRM)

Platform of services which

Platform fostering the

Google App Engine

assist the application

programming APIs

Microsoft Azure

development process and

and frameworks

accessed virtually via the
Internet
PaaS

accessed virtually via the
Internet
IaaS

Virtualized hardware and

Virtual machines

storage onto which

infrastructure, Storage

infrastructure can be build

management

Amazon EC2

form scratch

Cloud computing services can also be classified based on their deployment level into
public, private and hybrid cloud. Public cloud is the most commercial form of cloud offered on a
shared basis by a third party entity. This entity is usually a designated service provider who
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manages and hosts the resources. The resources are accessed by the general public on an ondemand basis to more than one tenant. As a result, multiple virtual machine instances as well as
cloud layers are available on demand. Public cloud is accessed via the web through a self-service
interface and an agreement with the vendor is made though a Service Level Agreement
(SLA)(Marks et al. 2010).
Private cloud is an internal form of cloud computing, designed for the exclusive use of
the organization itself and it is not available to be used by the public. Private cloud services are
provided, managed and hosted through private data centers (Marks et al. 2010). Private clouds
are characterized by isolated and secured resources and are used by organizations that to do not
desire to share VMs or servers with others, mainly due to the sensitivity of the data stored (e.g.,
healthcare, financial data etc.) (Armbrust et al. 2009). Community clouds are private clouds
employed by a set of organizations who wish to make use of a mutual cloud environment. This
could be for example, a range of universities of the same region or different branches of a group
of companies (Demarest et al. 2010).
Hybrid cloud includes both, public and private cloud computing resources. Public clouds
are provided by third-party vendors and private clouds are the private computing resources
hosted or rented by the user organization. Through the use of hybrid cloud the organization is
able to benefit from the advantages of the two deployment models. For example, hybrid cloud
allows organizations to use public cloud for certain services and hence it benefits from the cost
savings associated with adopting public cloud services whereas at the same time, a private cloud
is employed for the execution of specific services (Marks et al. 2010). Hybrid cloud requires
integration between private and public cloud services such that interoperability between the two
cloud types can be reached.
The definitions, layers and deployment models presented in this subsection summarize
the different perspectives through which cloud computing has been defined. For the purposes of
this dissertation, cloud computing is defined as computing utilities offered as on-demand,
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self-service virtualized resources that can be accessed through a broad network. These resources
are characterized by rapid elasticity and are measured as a service e.g., based on storage,
processing, bandwidth, and user accounts (Qu et al. 2010).

1.1.2 Technological origins of cloud computing
In 1969, the birth of Internet (ARPANET) was initiated by the desire to provide
computer utilities (Berman et al. 2004; Kleinrock 2005). At that time, the concept of delivering
computing resources over network services was introduced as multiple users were able to gain
access to the mainframe through dumb terminals (Mohamed 2009; Neto 2014). Due to financial
reasons, organizations were unable to purchasing multiple mainframes at that time and hence
this paradigm assisted them in providing sufficient storage and processing capacities to their
employees which was made possible by accessing the mainframe.
In the 1980s, the introduction of personal computers (PCs) provided access to affordable
computing facilities. This revolutionized the ‘old’ way of computing provisioning through
primitive computing utilities, as personal computers became more accessible. In the latter half
of 1990s and during the dot.com boom era, hosted services (e.g., Hotmail) were available
through ASPs (Application Service Providers). ASPs provided the ability for remote access to
software through the use of Internet or wide area networks (WAN) (Currie et al. 2004). It
brought a modern form of pay-as-you-go computing services, which reduced costs of ownership
and raised the flexibility of the firm (Currie 2004). However, at that time, ASP was not very
successful as network and computing capacities were not sufficient (Kern et al. 2002; Susarla et
al. 2003; Venters et al. 2012). The introduction of fiber optics in network infrastructures
contributed to reducing the latency and cost issues and this led to the widespread use of the
Internet (Hogendorn 2011). As a result, the demand for access to computing resources increased
and this led to the development of Grid Computing. Grid computing allows for the connection of
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several IT resources through network so as to enable sharing of their IT resources. This provides
better utilization of the resources (Foster et al. 2001 ). Seizing this opportunity large technology
providers such as Google and Microsoft developed huge big data-centers providing IT
infrastructure to end-users through the Internet on an on-demand basis (Venters et al. 2012).
Cloud computing evolved out of Grid computing through the shift in the focus from
infrastructure that provides computing resources to the provision economy-based abstracted
resources and services. Although Grid computing remains the backbone and infrastructure
support of cloud computing, the two technological paradigms differ in terms of security,
programming model, business model, compute model, data model, applications, and
abstractions (Foster et al. 2001 ). In this way, the capabilities of cloud computing are currently
transforming the role of PCs into terminals that are necessary just to provide access to data and
applications that are available on the Internet (Carr, 2008).
A large number of enterprises have adopted cloud services so as to benefit from the
advantages that cloud offers. The next section outlines the benefits and risks of cloud computing
in depth.

1.1.3 Risks and benefits of cloud computing
The adoption of cloud services brings several risks and benefits as well as changes to the
organization. This subsection discusses the most important risks and benefits with respect to
the technological, organizational, economic and political and legislative perspectives which are
then summarized in Table 2.
From a technological trajectory, cloud brings a wide spectrum of advantages and risks to
organizations. First, it offers computing services which are able to autonomously scale up or
down IT resources capacity so as to adapt to the demands of the organization at each time. In
this way, it allows the organization to constantly adjust its IT resources in accordance to its
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needs and benefiting from this flexibility (Buyya 2009; Durkee 2010; Vaquero et al. 2009).
Furthermore, cloud computing improves data backup and recovery services, since outsourcing
IT resources via cloud provides data back-up schemes that are more autonomous and easy to
manage and hence cloud computing contributes in improving the capabilities of the
organization in terms of damage recovery (Durkee 2010; Hilley 2009). Cloud also speeds-up the
deployment of new IT services, as computation abilities are able to scale instantly and do not
require the purchase of any internal infrastructure (Vaquero et al. 2009). Furthermore, cloud
computing eases the remote access to the organization’s IT resources from anywhere, anytime
regardless of the terminal device or the geographical location (Hsu et al. 2014; Miller 2009).
Beyond its technological benefits, cloud computing adoption also raises several technical
concerns. For example, major security and privacy risks which are relevant to the risk of
unauthorized access to data, data jeopardization and security of IT resources are some of the
major concerns that CIOs associate with cloud computing (Armbrust et al. 2009; Giessmann et
al. 2012; Janssen et al. 2011; Köhler et al. 2010). Issues concerning the availability of the service
and unexpected system downtime is a risk that has been associated with cloud computing
adoption (Buyya 2009; Khajeh-Hosseini et al. 2010). Limitations related to network
infrastructure which link to the lack of constant network speed or connection is another reason
that raises concerns about cloud computing as cloud relies on Internet connection to deliver its
services (Miller 2009).
From an organizational perspective, cloud computing entails numerous risks and
benefits. As a large amount of IT resource maintenance shifts from the organization to the cloud
provider, cloud computing reduces the needs of the organization in terms of maintenance and IT
management overheads (Jennings 2014; Marston 2011). In addition, it makes large IT resources
accessible to companies of smaller sizes which are incapable of committing large investments in
purchasing and maintaining large IT infrastructures (Janssen et al. 2011; Weinhardt et al.
2009). This contributes in improving their business processes and raising their market
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innovation opportunities (Etro 2009; Willcocks et al. 2014). Beyond the organizational benefits,
cloud computing is also associated with several organizational risks. For example, lock-in risk is
relevant refers to the inability of the organization to easily switch cloud providers or change
cloud service. Lock-in barriers can be associated with the lack of standards concerning the cloud
services. Hence, it is considered as one of the major risks associated with cloud computing
(Armbrust et al. 2009; Leavitt 2009). Cloud computing adoption may also downsize the IT
department or even lead to the demise of the IT department as most of the tasks are outsourced
to the cloud provider and thus the IT department will have fewer tasks to complete (Carr 2003;
Carr 2009). Concerns associated with loss of IT and data control and dependence on third
parties also act as a barrier towards cloud computing adoption (Janssen et al. 2011).
From an economic viewpoint, cloud computing offers financial benefits by minimizing IT
investment and maintenance costs and moving the IT expenses from capital expenditure
(CAPEX) to operation expenditure (OPEX) (Armbrust et al. 2009). Furthermore, the ondemand provisioning of IT resources offered by the cloud computing technology allows for cost
reduction and cost minimization with respect to the exact IT needs of the organization
(Armbrust et al. 2009; Janssen et al. 2011).
Finally, from a political and legislative perspective, cloud raises issues associated with
standards and legal compliance. Standards compliance is directly linked to standard
requirements imposed by the organization’s management, collaborators or customers. Since
cloud is often associated with off-the-shelf services, further customization of the service is
difficult and hence cloud adoption may be prevented by the difficulties in complying with
standards in which the organization is committed (Hilley 2009). Additionally, compliance with
regulation and legal restrictions is another concern arising by cloud computing adoption (Joint
et al. 2009). This is maybe related to the legal limitations associated with the data location,
especially for certain types of data (e.g., healthcare data).
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Table 2 - Risks and benefits associated with cloud computing

Benefit
Elasticity

Risk

Description
Scale-up or down IT resources capacity on
demand
Provide damage recovery and failover
capabilities

References
(Buyya 2009; Durkee 2010;
Vaquero et al. 2009)
(Durkee 2010; Hilley 2009)

Speed- up the deployment of new IT services

(Vaquero et al. 2009)

Allow remote access to the organization’s IT
resources from anywhere, anytime
regardless of the terminal device or the
geographical location
Risk of unauthorized access to data or
computing resources

(Hsu et al. 2014; Miller 2009)

Availability

Risk of unexpected system downtime which
would make the IT resources unavailable

(Buyya 2009; Khajeh-Hosseini
et al. 2010)

Network infrastructure
limitations

Lack of reliable or high-speed
Internet connections

(Miller 2009)

Be able to access large IT resources

(Janssen et al. 2011; Weinhardt
et al. 2009)

Be able to easily move from one provider to
the other
Risk of ddownsizing the IT department since
the IT department will have less tasks to
complete

(Armbrust et al. 2009; Leavitt
2009)
(Carr 2003; Carr 2009)

Back-up and damage
recovery
Easy and fast of
deployment
Remote access

Organizational

Technological

Security and privacy risks

Large IT resources
accessible even to
companies of smaller
sizes
Lock-in effect
Downsizing of the IT
department

(Armbrust et al. 2009;
Giessmann et al. 2012; Janssen
et al. 2011; Köhler et al. 2010)

32

Economic
Political & Legislative

Dependence on third parties

Rely on others

(Janssen et al. 2011)

Insecure or incomplete data
deletion

Unable to control data deletion

(Janssen et al. 2011)

Shift of IT expenditure
from CAPEX to OPEX

Shift costs to CAPEX

(Armbrust et al. 2009)

Reduction of cost

Minimize cost to the exact IT needs of the
organization

(Armbrust et al. 2009; Janssen
et al. 2011)

Standards compliance

Comply with the standards desired by the
user organization

(Hilley 2009)

Legal compliance

Comply with legal restrictions that internally
and/or externally bounded to the customer

(Joint et al. 2009)
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Cloud brings a lot of changes to the organization and the IT department. Based on the
risks and benefits discussed so far, it could be argued that cloud alters IT investment risks, alters
the way IT is procured, enables simplified online purchasing in a straight forward plug-and-play
format and allows computing power to scale based on demand. Cloud revolutionizes the way
that IT services are tested, given that cloud services can be piloted and tested without altering
companies’ physical infrastructure. Cloud can reconfigure an organization’s boundaries with its
employees, customers and other organizations (Willcocks et al. 2014). While considering the
adoption of cloud services, the organization’s decision makers are trying to conceptualize the
changes that the technology’s adoption will bring to the organization (Khajeh-Hosseini et al.
2010). Gaining a full understanding of these changes is an important but also a very challenging
task for the decision makers. Yet little is known about the processes which organizations follow
in order to decide about cloud computing, and how such adoption decision relates to these
changes brought about by cloud computing. In subsection 1.1.4 and section 1.2, existing
literature on cloud computing adoption is summarized from an industrial and an academic
perspective.

1.1.4 Business studies on cloud computing
Business stakeholders such as cloud vendors, consultancies and policy makers,
contributed to the understanding of the cloud technology from a business perspective. These
stakeholders provide insights on cloud computing adoption through the publication of empirical
studies, reviews of existing publications, opinion articles and blog posts. This subsection
summarizes such business literature on cloud computing.
One of the most popular topics that the business literature on cloud computing is the
extent of cloud computing adoption. For example, in 2009, of over 500 organizations
responding worldwide, 24% have indicated cloud as one of their priorities compared to 44%
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recorded in 2011 (Hosting 2011). This rising interest in cloud services is also reflected in terms of
the expenditure on cloud computing. As reported by IHS, in 2011 the global spending on cloud
infrastructure and cloud services has been $78.2 billion and is predicted to reach $235.1 billion
by 2017 (IHS 2014). Along the same lines, the EU cloud market has been reported to be growing
three times faster than any other IT domain in 2012 (Cattaneo 2012). Similarly, from a cloud
vendor perspective, leading technology providers consider cloud as their biggest technological
bet (e.g., the former CEO of Microsoft has stated that he was ‘betting the company on cloud’ in
2010 (Ballmer 2010)) and are currently experiencing massive rise in their revenues due to of
cloud computing (e.g., Amazon records 78% revenue rise for the third quarter of 2015 due to
cloud (Clark et al. 2015; Kelleher 2015)). These reports demonstrate the rapid deployment of
cloud computing by user organizations as reflected both by the pace of cloud adoption as well as
the level of investment by the cloud vendors.
Beyond the extent of the adoption, the business literature on cloud computing discusses
the reasons for moving to the cloud. According to findings of IDG (2015), 48% of the enterprises
adopt cloud computing in order to replace on premise legacy technology, 43% aim at lowering of
the cost of ownership of IT infrastructure, 35% aim at gaining on savings by moving from
CAPEX to OPEX (IDG 2015). Other benefits leading to cloud adoption are correlated with the
intensity of use. For example, 38% of the respondents of the IDC study conducted on behalf of
the European Commission note that mobile working is one of the benefits experienced by cloud
adoption (IDC 2014). Cloud computing fosters the remote access to technological resources
from anyplace, anytime and hence it eases mobile working for the employees of the
organization. Other benefits identified are productivity increase (31%) and standardization of
business processes (23%). As cloud computing is currently becoming more widely diffused
among enterprises, initial benefits of cloud computing (e.g., cost reduction) decrease as more
indirect benefits that lead to business transformation such as ease of collaboration with
colleagues (72%) and business agility (71%) become more important (Shaner 2015). Besides the
35

benefits of cloud computing adoption, concerns about security are considered as the biggest
inhibitor of cloud computing (Shaner 2015). Risks concerning security breaches was identified
as the main factor limiting cloud computing adoption (mentioned by 39% of the responds)
(Cattaneo 2012). Secondary factors that have been reported are trustworthiness, data location
and legal restrictions (Cattaneo 2012).
Business reports provide insights on who is involved in cloud adoption decision making,
highlighting that over 80% of cloud adoption decisions are driven by the IT department (Shaner
2015). Concerning the involvement of other departments of the organization in the cloud
adoption decision making process, 43% of cloud purchases are reported to be completed by the
IT department, 16% by the business unit, 39% both the IT department and the business unit and
2 % by others (Shaner 2015).
Finally, the business literature provides insights on the business processes that are more
likely to be conducted through cloud services. More specifically, business processes which are
more likely to be completed through the use of cloud-enabled IT services are email (28%),
security services (21%), back-office process (18%) (IDC, 2012). The indications support the view
that cloud services tend to be adopted with respect to specific business needs rather than as a
horizontal policy to all the processes of all the business areas of the organization.
This Section has provided an overview of the research context of this dissertation
including definitions about cloud computing, risks and benefits and an overview of the business
literature on cloud computing. The Section that follows provides a brief overview of the
academic research on cloud computing, which is then reviewed in more detail in Section 2.5 of
the next Chapter.

1.2 Overview of cloud computing research
Cloud computing has been studies in both the business and the computer science
domains. On the one hand, cloud computing from a business perspective is studied in relation to
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benefits and risks associated with cloud computing and the reasons leading to cloud adoption.
On the other hand, computer scientists focus on the technical aspects of cloud computing such
as resource management and virtualization, security vulnerabilities and privacy, datacenter
energy optimization etc. In this dissertation the focus is on the former perspective, whereas the
latter stream of technical research is out of scope. Hence, cloud computing research in this
dissertation addresses the cloud computing research solely from a business viewpoint.
Cloud adoption is considered as one of the most popular research topics on cloud
computing from a business perspective (Asatiani 2015; Hoberg 2012; Yang et al. 2012). Through
the lens of widely-cited IS adoption theories such as Diffusion of Innovation theory (Rogers
1995) and Technology-Organization-Environment framework (Tornatzky et al. 1990) (discussed
in Section 2.1), research on cloud adoption have mainly focused on identifying or confirming
factors that influence the decision to adopt cloud. The key findings of this stream of research,
which is extensively discussed in Chapter 2, include cost reduction, relative advantage, top
management support, flexibility, technology readiness, company size, security and privacy
concerns, legal restrictions, desire to improve collaboration, fitting to the organization’s norms
and culture, economic risks and attitudes towards cloud.
Beyond the studies focusing on identification of cloud factors, few studies have employed
alternative and more sophisticated approaches for analyzing cloud computing from a business
perspective. For example, Venters and Whitley (2012) developed a technological and services
desires framework through which they analyse cloud computing. This line of reasoning shows
that organisations are seeking IT equivalence when considering cloud adoption (i.e., they expect
that the cloud vendor provides at least equivalent service to the IT service). Also, Schneider and
Sunyaev (2016), compare the determinant factors for IT sourcing decisions and cloud
computing decisions so as to shed light on their overlap. Through this analysis, Schneider and
Sunyaev (2016), conclude that cloud computing holds several specificities and they warrant
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future studies to investigate cloud adoption decision making process with respect to the size of
the company (Schneider et al. 2016).
Literature on cloud computing has largely focused on cloud computing decision making
through the identification of adoption factors. However, as discussed in Section 1.1, cloud
computing brings notable changes to the organization. Cloud computing literature identifies the
need for addressing the cloud adoption decision making process through a more routine-based
organizational and environmental perspectives (Asatiani 2015) and invites future research to
address the cloud adoption decision making process (Schneider et al. 2016). Also, existing
research provides indications that strengthen the claim that the decision making process is a
complex, social and continuous process of learning about cloud and translating that knowledge
within the context of the organization. These conclusions motivate the need to research on cloud
adoption decisions through alternative lenses that can provide a more integrated understanding
of how cloud adoption decisions are implemented.
In addition, although the cloud adoption literature has made attempts to focus on certain
industry types or company sizes (e.g., (Alshamaila et al. 2013a; Oliveira et al. 2014)), these did
not consider a specific business or application area. Businesses often consider cloud adoption in
an effort to accommodate the need of a specific business area. Existing literature addresses
cloud adoption as an adoption decision that is applied horizontally across the organization, and
hence considers it as a global IT policy across the whole organization. This dissertation denotes
this horizontal approach to cloud decision making as referring to the macro-organizational level
whereas the approach that considers cloud adoption in a specific business area to refer to the
micro-organizational level. The lack of understanding of the cloud adoption factors at microlevel may limit the understanding of the research community concerning cloud adoption factors.
Hence this dissertation argues that perceptions about factors may change with respect to the
specificities of the context in which the service will be adopted (i.e., the specific business area).
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1.3 Research objectives

Recent reviews of cloud computing research have underlined a lack of empirical and
theoretical depth of the results provided so far (Asatiani 2015; Schneider et al. 2016; Yang et al.
2012). This is aligned with issues identified in Section 1.2, noting that cloud computing research
has mainly focused on cloud adoption through the identification of cloud adoption factors.
However, cloud is transforming the world of computing from the PC to the utility computing
era (Carr 2009) and is shifting everything to heterogeneous connections of a lot of different
services (Tilson 2010) and it reconfigures the organizations’ boundaries with its employees,
customers and other organizations (Willcocks et al. 2014). Following these claims, this
dissertation argues that cloud computing adoption decisions are complex and multifaceted. It
affirms that to understand cloud adoption decisions it is necessary not only to identify the
factors influencing cloud computing adoption, but also to understand the dialogue of softer and
more rational components of cloud adoption decision making. This suggests the investigation of
the structure and the dynamics of the cloud adoption decision making process as well as cloud
adoption factors and their interplay within the cloud adoption decision making process. Hence,
the main objectives of this dissertation are:
1.

To explore how cloud adoption decisions are made

2.

To identify the dynamics of the cloud adoption decision making process

3.

To provide a framework sketching the structure of the cloud adoption decision

making process and reflecting on the role of certain factors within the process
4.

To investigate the impact of cloud adoption factors on the intention to adopt

cloud when considering its adoption in a specific business area (micro-level)
5.

To address the role of factors within the cloud adoption decision making process
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Indeed existing research has suggested that cloud adoption impacts several domains of
the organization and is a complex and long-lasting process. First, indications of previous studies
underline a notable number of “context-related” attributes (e.g., perception towards the term
‘cloud’, social influences etc.) as influential for the decision to adopt cloud (Alshamaila et al.
2013a; Asatiani 2015; Low et al. 2011; Morgan et al. 2013; Oliveira et al. 2014). Such studies
highlight a pressing need to further investigate the rationale behind their findings and warrant
future research to do so (Morgan et al., 2013). This line of reasoning reflects also the recent
recommendations of Schneider and Sunyaev (2016), suggesting the investigation of the decision
process for cloud computing. Motivated by these assertions and with respect to objectives one to
three, the first research question of this dissertation is formulated as follows:

RQ1:

What is the cloud adoption decision making process followed in

organisations?

A large percentage of existing research on cloud computing adoption factors focus on
identifying cloud adoption in the organization as a whole. However, in most of the cases, from a
pragmatic viewpoint organizations seek to adopt cloud in order to accommodate a certain
business need and hence its adoption considers a particular business area (e.g., sales) of the
organization rather than the organization as a whole. Along the same lines, business studies on
cloud adoption (discussed in Section 1.1.4), note that in the majority (55%) of cloud computing
decisions, the relevant business unit is also involved in the decision making (i.e., the decision
concerns a specific business area) (Shaner 2015). Along the same lines are also the
considerations of IS community (e.g., (Jasperson 2005; Venkatesh et al. 2003)) suggesting that
richer theorizing can be achieved by acknowledging the increasing complexity of recent
technology (Venkatesh 2006) and considering technology and its context as interwoven
(Orlikowski 2001). This motivates the need to understand cloud adoption factors when
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considering the adoption of the technology in a specific business area. This leads to the second
research question of this dissertation which is formulated as follows:

RQ2: Which are the factors influencing cloud adoption when adopting
cloud services for a specific business area?
The theoretical bases informing the study of these two research questions in the
dissertation are discussed in depth in Chapter 2.
In the following Section, the research approach employed so as to investigate RQ1 and
RQ2 is outlined.

1.4 Research approach
This section presents the path followed for the research presented in this dissertation.
First a thorough analysis of existing literature on cloud computing adoption, related theories
and research approaches followed in adjacent research fields has been conducted (Step 1 in
Figure 1). This process led to a critical review of existing research through which research gaps
have been identified and assisted the framing of the research questions (Step 2). Guided by
related literature and the objectives of this dissertation, a first preliminary study has been
conducted (Step 3) which involved a qualitative study on cloud computing adoption decisions in
the public sector. The results of this study provided insights on cloud adoption factors and their
importance as well as indications about the structure and the dynamics of the cloud adoption
decision making process followed. The results of this preliminary study have assisted the
dismantling of cloud’s relative advantage with respect to more specific factors. The findings of
the first preliminary study in combination with existing literature guided the second preliminary
study of this dissertation. The preliminary quantitative study (survey) aimed at testing the
impact of certain factors on the intention to adopt cloud-enabled payroll systems in the domain
of human resource (HR) management. The findings of this study supported the view that cloud
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adoption factors differ if considered with respect to a particular business area. The findings of
these preliminary studies guided the research design of the two main research studies which
have been conducted in the frame of this PhD.
As discussed in Section 1.3, in order to understand cloud adoption decisions in more
depth, it is necessary to investigate both the process of cloud adoption decision making and
cloud adoption factors. After the completion of the preliminary studies and the finalization of
the research approach (Step 3), this dissertation follows two main research streams driven by
research question one (RQ1) and research question two (RQ2) (Step 4). To address these
research questions, this dissertation has followed a mixed method approach in which the two
main studies (for RQ1 and RQ2 respectively) have been conducted concurrently and
independently of each other (Venkatesh et al. 2013). For the purposes of RQ1, a qualitative study
including semi-structured interviews has been conducted. These investigated the sensemaking
process followed for cloud adoption decisions in organizations. For the purposes of RQ2, one
quantitative study has been conducted. This study focused on evaluating the impact of certain
adoption factors, on the intention to adopt cloud when considering cloud adoption in a specific
business area of the organization. The findings of these two studies have then been analyzed and
integrated (Step 5) and presented in this dissertation (Step 6). The relevance of each of these
research steps with respect to the Chapters of this dissertation is outlined in Section 1.6.
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Figure 1- Steps followed in this PhD research
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1.5 Research contribution
Existing research on cloud adoption decisions has mainly focused on the identification or
confirmation of adoption factors that influence the decision to adopt cloud in organizations.
This line of research mainly builds on widely-cited IS adoption theories for framing their studies
and address cloud computing adoption as a horizontal technology decision for the organization.
This dissertation provides a multi-perspective analysis of cloud adoption decisions by
capturing the on-going dialogue between the ‘soft’ (e.g., human, organizational, social) and the
‘hard’ choices made within this process (Checkland 1981). This is achieved by understanding
both the structure of cloud adoption decision making process and the factors that influence the
decision to adopt cloud (when considering the adoption in a specific business area rather than
the organization as a whole). The analysis of the findings provide complementary insights
leading to a deeper understanding of cloud adoption decisions whereas the synthesis of the
findings of the two research streams allows for a greater elaboration on cloud adoption
decisions.
More specifically the theoretical and practical implications of this dissertation are:
Theoretical Contributions
 Theorization of a sensemaking approach as an alternative lens for understanding cloud
adoption decisions
 Consideration of cloud adoption decisions as long-lasting, complex and on-going
sensemaking processes
 Development of a framework for cloud adoption decision making which can be
decomposed into phases, cycles and features
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 Consideration of the differences of the cloud adoption decision making process for
organizations of small sizes (no IT department)
 Demonstration that cloud adoption decision making involves several heterogeneous
components which are not entirely rational (e.g., tacit knowledge, intuition)
 Documentation of the on-going dialogue between ‘soft’ and ‘hard’ factors influencing
cloud adoption decision making
 Exploration of the impact of adoption factors on the decision to adopt cloud services
when considering cloud adoption in a specific business area of the organization
 Interpretation of cloud’s relative advantage with respect to the technology’s benefits and
risks through empirical data
 Identification of the relevance of personnel innovativeness on the decision to adopt cloud
services
 Elaboration on the role and positioning of the factors within the cloud adoption decision
making process
Practical contributions
 Specification of the roles of the decision makers involved in cloud adoption decision
making
 Identification of the existence of a leading decision maker for cloud adoption in different
organizational sizes
 Provision of guidelines for cloud computing marketing campaigns such as, to shift away
from discussing security issues or from security assurances provided for their cloud
products.
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1.6 Dissertation structure
This dissertation is structured into seven chapters. Chapter one has introduced the
context of research of this dissertation and provided an overview of the definitions and the risks
and benefits of cloud computing technology. In addition, it has outlined the cloud adoption
literature from a business perspective and summarized the cloud adoption research landscape
(Section 1.2) so as to motivate its research objectives. In Section 1.3 the objectives and research
questions of this dissertation were defined whereas the research approach followed for fulfilling
these research questions has been presented in Section 1.4.
Chapter two focuses on outlining the IS adoption theories that have been employed in
the extant literature for investigating cloud computing adoption as well as alternative theoretical
frameworks that could be used so as to reflect cloud adoption decision making. Then it provides
an overview of the approaches followed for studying the adoption of cloud’s predecessors (e.g.,
Grid computing). Section 2.5 provides a thorough analysis of the cloud adoption research
landscape highlighting the findings of each of the studies considered. This analysis leads to the
identification of the limitations of existing research and the motivation behind the two research
questions of this dissertation.
Chapter three outlines the research designed followed in this dissertation. This section
elaborates on the methodological choices of this dissertation and outlines the sequence in which
the studies occurred. Then the preliminary qualitative and quantitative studies are described in
detail while their implications for this dissertation are also highlighted.
Chapter four presents the main qualitative study of this dissertation capturing the
structure and the dynamics of the cloud adoption decision making process. Drawing on
sensemaking theory and through the use of empirical data, it theorizes cloud computing
adoption decisions into sensemaking features, cycles and phases. This theorization leads to an
analysis of patterns for the process followed for cloud adoption and assists in the construction of
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a framework for cloud adoption decision making. This framework diversifies between larger and
smaller organizations.
Chapter five presents the main quantitative study of this dissertation addressing the
impact of cloud computing adoption factors on the decision to adopt cloud at the business area
(micro-level). It draws on diffusion of innovation and organizational capability theories and
through the use of quantitative empirical data, it reflects on empirical data and elaborates on the
conclusions that are associated with each of the hypotheses of the study.
Chapter six provides a synthesis of the results of the two main studies of this dissertation
and provides a more holistic interpretation of cloud adoption decisions. This is achieved by
elaborating on the main findings of each study and integrating them with the findings of the
other. This leads to deeper interpretation of the results and demonstrates their
complementarity. In Section 6.2, additional insights arising by the cross-fertilization of the two
studies during are analyzed.
Chapter seven summarizes the main conclusions of this dissertation and reviews the
theoretical and managerial contribution of this dissertation. It then outlines the limitations of
this research and discusses future research avenues for cloud adoption literature.
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2. RELEVANT THEORETICAL PERSPECTIVES FOR THE STUDY OF
CLOUD COMPUTING ADOPTION
Cloud computing literature is mostly based on IS adoption theories. This Chapter presents
and reviews these theories. It also considers alternative relevant theoretical lenses for the study
of cloud computing such as sensemaking theory and organizational capability theory and
discusses how these theories could contribute onwards a more extensive understanding of cloud
adoption decisions. It then reviews how the literature on cloud computing has evolved and
identifies the research gaps that this dissertation addresses.

2.1 IS adoption literature
A notable part of the Information Systems research field concerns the adoption of
information systems. The adoption of technological innovations by individuals or organizations
has been researched by numerous IS researchers who employ IS adoption theories as lenses for
exploring the adoption of information systems. One of the key theories concerning the adoption
of information systems is the Technology Acceptance Model (TAM) (Davis 1989). TAM has
served as the theoretical lens of several IS adoption studies aiming to investigate the adoption of
IS by individuals. The TAM model (based on the theory) comprises of two theoretical constructs,
the perceived usefulness and the perceived ease of use, as the two variables influencing the
acceptance of the information technology (Davis 1989). Perceived usefulness is defined as the
tendency of the users to use the system if they believed that it can help them accomplish their
work better. By perceived ease of use, the author refers to the tendency of the users to use the
system if they perceived that using the system does not require much effort. Beyond serving as
the theoretical basis of empirical studies, several studies have extended the model so as to
accommodate additional adoption parameters. The most widely deployed extension of TAM is
the unified theory of acceptance and use of technology (UTAUT), which based on the Theory of
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Planned Behavior (Ajzen 1991), captures seven constructs that influence the intention to adopt
innovative information systems (Venkatesh et al. 2003). These are performance expectancy
(tendency of user to use the system if he/she believes that it will improve his/hers performance),
effort expectance (level of effort required to use the system), attitude towards using the system
(positive and negative feelings), social influence (tendency of the user to use the system if other
important people to the individual believe that he/she should use the system), self-efficacy (the
degree to which the individual believe that he/she has the ability to use the system) and anxiety
(the level of emotional reactions related to the use of the particular system) (Venkatesh et al.
2003). In addition to these factors, Venkatesh et al. (2003) highlight that actual intention may
be influenced by the facilitating conditions related to the system, defined as the level of belief
that the individual holds that organizational and technical infrastructure can support the use of
the particular system.
Diffusion of Innovation (DOI) theory has also served as a theoretical lens for
investigating the adoption of IS. According to the theory of DOI, innovation is an idea, practice
or technology that is new to an organization which is considering its adoption (Rogers 1995).
Diffusion of innovation occurs when the new idea is spread to organizations or individuals,
through certain channels (e.g., media channels) over time. After becoming aware of the
innovation by gaining initial knowledge about it, organizations are expected to develop an
attitude towards it (favorable or unfavorable) and then to form a decision towards the
innovation adoption (i.e., decide whether to adopt or reject it). At this decision stage, the
organization’s decision makers in charge, seek for reasons justifying why the innovation should
be adopted. As an innovation’s adoption decision usually involves a high level of uncertainty,
decision makers seek for information or means that could assist them in evaluating the
innovation and increase their understanding about the innovation’s potential consequences. In
other words, decision makers attempt to explore the potential advantages and disadvantages
that are associated with the adoption of the innovation in order to gain information about how
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the innovation’s adoption could positively influence the organization and construct their
rationale accordingly. In this way, the literature on innovation diffusion explains how
information about the consequences of an innovation can contribute to its adoption decision
and the extent of the diffusion. Successful innovations usually form an s-shaped graph of
diffusion which illustrates the diffusion level with respect to time (Rogers 1995). Rogers (1995;
p.212) outlines five aspects that influence the decision to adopt; relative advantage,
compatibility, complexity, triability and observability. Relative advantage captures the degree to
which the innovation is perceived as a better idea compared to the one it supersedes.
Compatibility is the level to which the new idea is perceived as consistent with the previous
experiences, current values and needs of the adopters. Complexity is as perceived difficulty to
understand and use the innovation. Triability is the level at which the innovation can be tried or
tested for some time, whereas observability refers the degree to which the innovation’s results
are observable to the technology adopter.
Beyond the benefits that a technological innovation can bring to the organisation, several
parameters relevant to the context into which the innovation is to be introduced may influence
the decision to adopt. To this end, Tornatzky and Fleischer (1990) have introduced a
Technology-Organizational-Environment (TOE) framework in order to extend the theory on
diffusion of innovation by including the organizational and environmental context of the
innovation adoption (Tornatzky et al. 1990). By organizational context, the authors aim to
capture the characteristics of the organization (e.g., processes, structure) that may facilitate the
adoption of the innovation. By environmental context, they refer to factors external to the
organization that may present opportunities or constraints for technological innovations to be
adopted.
Aiming to address the adoption of technological advances that occurred throughout the
past years, IS researchers have utilized these theories either individually or in a combined
manner. TAM has been used as a basis for investigating user acceptance of e-commerce (Pavlou
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2003), Internet banking (Lee 2009), e-learning systems (Ong 2004), mobile cloud services
(Park et al. 2014). Diffusion of innovation has been used for exploring the adoption of corporate
website and e-business systems (Beatty, Shim, & Jones, 2001; Zhu, Dong, Xu, & Kraeme, 2006).
The TOE framework has been deployed for exploring the EDI or intranet paradigms (Kuan &
Chau, 2001; Zhu, Kraemer, & Xu, 2006). IS adoption theories are often being employed in a
combined manner. For example DOI theory and TOE framework were combined to address
collaborative commerce systems adoption (Chong et al. 2009).
The above theories have served as the basis for numerous studies investigating IS
adoption. However, they hold fundamental differences in the way they approach IS adoption.
TAM and its extensions mainly focus on the adoption of technology by individuals rather than
by organizations. DOI has been used for exploring the adoption of IS at both the individual and
the organizational levels, whereas TOE has been mainly employed for IS adoption in
organizations. Hence, DOI and TOE have been considered as relevant base theories existing
literature for investigating cloud adoption in organizations. This dissertation employs DOI for
framing part of the research model for RQ2 (investigating cloud adoption factors) so as to
capture cloud’s relative advantage. More details about the use of DOI for formulating the
theoretical background of the study of RQ2 can be found in Chapter 5 of this dissertation.

2.2 Alternative theoretical perspectives
Beyond the traditional technology adoption theories available for researching the
adoption of IS, this subsection outlines alternative theoretical lenses that could be employed for
investigating cloud computing adoption. These are Sensemaking theory (presented in Section
2.2.1) and Organizational Capability Theory (presented in Section 2.2.2).
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2.2.1 Sensemaking theory
Coming across a new innovative technology such as cloud computing, executives are in
charge of making sense of this new technology in order to decide whether and when the
organization should undertake the innovation (Swanson 2002). This involves on-going
information retrieval and comprehension of the community’s organizing vision about the
innovation aiming at translating the technology in the context of the organization. While the
information retrieval and processing progresses, the interpretations of the new technology
change and become more specific so as to resolve upcoming issues (e.g., organizational
transformation, strategic repositioning) and approximate an interpretation that attempts to fully
consider the fit of the new technology to the circumstances of the real organizational setting
(Swanson et al. 1997).
Weick (1995) argues that sensemaking occurs temporally as individuals face problems
within unfamiliar situations for which their understanding or knowledge is inadequate (Zhang
et al. 2008). Sensemaking theory has been successfully employed as a lens for investigating
several topics of the IS field, such as IT outsourcing relationships (Ning 2015), post-adoption
technology value (Park et al. 2014), value of virtual worlds (Davidson 2002), user
accommodation practices for IT artifacts (Zamani et al. 2013). Here sensemaking refers to a
process by which organization members attempt to bridge the gap of information shortage
about, for example, a new technology, through interpretive acts such as looking back, and
imagining the future (Kaplan et al. 2012), so that they can make sense of the phenomenon they
face (Dervin 1983). Sensemaking is therefore an activity or process which includes retrieving
information and using mechanisms in order to place information in this interpretive
frameworks, so building cognitive maps about it (Ring et al. 1989). Information comprehension
and meaning ascription is thus possible so as to build arguments for or against the new
phenomenon (Thomas et al. 1993; Weick 2000; Weick 2001). The generation of

such

interpretive arguments is supported by a series of justifications, requisite evidence, logic and
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criticism and is being constructed so as to reach mutual understanding between the members of
the organization and take action (Maitlis 2005; Toulmin 2003; Weick 1995).

Table 3 - Sensemaking features for cloud computing

Feature

Description

Organizing flux

The trigger that prompts the consideration of cloud adoption

Noticing and
bracketing
Labeling and
categorization
Retrospective

Spotting basic differences of cloud to existing technologies and bracketing
them so as to simplify the new phenomenon
Categorizing the characteristics of cloud computing following a labelling
strategy that assists the decision maker to understand
Making sense of the cloud computing through the lenses of previous mistakes
and experiences with technology
Deploying cognition and experimentation (e.g., piloting, previewing demos)
so as to interpret cloud into more concrete and specific terms
Using opinions of others and ‘general beliefs’ about cloud in order to
formulate of the perception about it
Defining ‘what do I do next’?

Presumption
Social and
systemic
Action

Organizing
Exchanging and combing of the perceptions about cloud, of different
through
stakeholders in the organization
communication
Weick (2009) introduces a set of features that characterize sensemaking which we here
theorize as elements of a cloud adoption sensemaking process. As listed in Table 3, these are:
organizing flux, noticing and bracketing, labelling and categorization, retrospective,
presumption, social and systemic, action and organizing through communication. Organizing
flux is the trigger that interrupts what has been considered as usual so far and prompts
consideration of cloud adoption. According to Weick (2009), sensemaking does not begin ‘de
novo’, but rather, organizing flux supplies a raw flow of sensemaking activity that delivers cues
that warrant more attention. In the context of cloud adoption, this trigger could be a need for a
solution to a problem (e.g., need to access the system through mobile devices) or even an
advertisement about cloud computing. After interrupting what is perceived as ‘normal’, further
attention is drawn and so noticing and bracketing occurs. Using mental models that were
acquired through previous experiences and knowledge (a remembered past), differences within
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the situation and differences to existing technologies are spotted and are then bracketed so as to
simplify the understanding of cloud computing.
Labeling and categorization involves the attachment of labels to interdepended events
in a way that they suggest sensible managerial, coordination and distribution actions and they
provide common ground (Weick, 2009). Resulting categories have plasticity because they are
defined through the social context and adjusted to the local environment (Weick, 2009). In the
frame of this research labelling is relevant to categorizing the characteristics of the new
technology following a labelling strategy that assists the decision maker to understand the
technology in more depth. Although labeling and categorization provide assistance in bracketing
a portion of information under certain labels, it does not capture the dynamics of the event that
occur (Weick, 2009). The retrospective feature contributes in making sense of the new
phenomenon through the lenses of previous mistakes and experiences. Sensemaking thereby
can be considered as a recurring cycle that includes a series of events occurring over time
(Kaplan et al. 2012; Louis 1980; Weick 1995). In the context of cloud adoption, retrospective
sensemaking is considered as relevant to the formulation of perceptions towards the new cloud
technology based on experiences with previous technologies.
Presumption concerns connecting abstract knowledge to concrete events (e.g., real life
examples, demos etc.). As the knowledge about cloud computing is abstract and encyclopedic,
presumption deploys cognition and experimentation so as to interpret the phenomenon into
more concrete and specific terms (Paget 1988; Weick 2009; Weinhardt et al. 2009). This might
imply previewing demos or even trying the new technology out. Furthermore, sensemaking is
influenced by social factors. As such, social and systemic features of cloud adoption may include
the influence of professional contacts of the individual in formulating perceptions about the
cloud technology. Sensemaking can be considered as a social process that assists individuals or
groups in fashioning a specific understanding concerning a fresh phenomenon (Weick et al.,
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2005). Hence, the social and systemic feature also refers to the impact that ‘general beliefs’
about the cloud innovation bring to the formulation of the perception about it.
Moreover, action implies the stage of the evolving sense making process whereas the
situation has been realized and further action needs to be defined – the “‘what do I do next’?
question” (Weick 2009, p.136). Action is central to sensemaking and sensemaking can be viewed
as the reciprocal interaction and interplay of information seeking, interpretation and action
(Thomas et al. 1993). This interplay influences the evaluation of the phenomenon, suggesting
that the interpretation of the cloud computing changes evolves and takes shape through time.
Finally, organizing through communication concerns the exchange and combination of
the perceptions of different stakeholders within the organization. Communication is one of the
main components of sensemaking and organizing, so that knowledge about the phenomenon is
shared through interactive talks. Sensemaking is likely to occur during meetings where
members of the organization discuss the cloud innovation seeking to share their views which
arise though the lenses of their personal setting, experiences, roles etc. As sensemaking echoes
complexity, ambiguity or even chaos, executives listen to the views of their colleagues (Weick,
2009). In in this way, if the communication is successful, the complexity of the situation is
appreciated and the views of individuals are recalculated into one more concrete and more
complete viewpoint taking into account the group’s dynamics (Boisot et al. 1999). In this way, a
shared understanding among group members might be achieved so as to be able to move with
further action (a shared understanding reflective of a collective sensemaking activity rather than
individual adoption decision).
The sensemaking literature (Weick, 2005) thus emphasizes the recursive nature of
sensemaking processes. Sensemaking is not directly related to learning truth or getting
something right, but is rather a process of ongoing redrafting of an emerging phenomenon in
order to make it increasingly comprehensive (i.e., by interpolating additional observed data) and
more resilient to criticism. Although sensemaking theory has been widely used in organizational
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studies and management disciplines, technology adoption literature has not yet extensively
explored it in decision making use.
Sensemaking theory has been successfully employed as a lens for investigating several
topics of the IS field, such as IT outsourcing relationships (Ning 2015), post-adoption
technology value (Park et al. 2014),

value of virtual worlds (Davidson 2002), user

accommodation practices for IT artifacts (Zamani et al. 2013). Drawing on Sensemaking theory,
this dissertation analyses the data arising for RQ1 (investigating cloud adoption process).
Further details on the employment of Sensemaking theory in this respect can be found in
Chapter 4.
2.2.2 Organizational capability theory
The organizational capability theory builds on the idea that the essence of organizational
capability is the result of integrating individuals’ specialized knowledge so as to build value for
the organization (Grant 1996). One of the capabilities of the firm is to be able to transform
depressed, tacit and explicit characteristics of its staff into solid organizational knowledge
(Lorenzoni et al. 1999; Nonaka 1994). Hence, organizational capability is the outcome of
complex and team-based knowledge integration (Grant 1996).
The theory of organizational capability provides an alternative lens for understanding
organizational decisions as well as the approaches organizations choose to deal with different
types of organizational problems (Gold et al. 2001). Organizational capabilities allow firms to
effectively resolve several organizational problems. The theory argues that organizational
capabilities build on both the desire of the organization to constantly gain competitive
advantage and the constraint of change in structural change. To this end, new innovative
structures are adopted if they are able to help the organization in utilizing its capabilities in
order to realize value (Gold et al. 2001; Schienstock 2009). Since knowledge is considered as
part of the individual staff members, firms derive mechanisms that assist them in integrating
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the knowledge of their staff members and applying this knowledge so as to take business
decisions and resolve problems (Schienstock 2009). Hence, such ‘idiosyncratic capabilities’
associated with individual staff members can contribute to the improvement of the firm’s
performance (Dosi et al. 2003; Grant 1996; Schienstock 2009).
Liu et al. (2008) identifies major organizational capabilities influencing organizational
structure, among them innovation. Innovative organizations are considered as more likely to
adopt new technological innovations even when the short-term advantages of the organization
are invisible. To be able to adopt new technological innovations, such organizations hold the
necessary relevant competences (e.g., mind-set, skills, technical expertise etc.). Such
competences are directly related to the level of innovativeness of the organization’s staff
members, including both management and personnel of other expertise (e.g., technical) (Lee
2009; Messerschmidt et al. 2013).
Organizational capabilities theory has been extensively used in the field of management
for understanding several organizational phenomena (e.g., interfirm relationships (Lorenzoni et
al. 1999)), high-performance knowledge sharing management (Dyer et al. 2000), trust and
organizational ties (Levin et al. 2003)). It has also been used in the IS field for exploring IS
outsourcing success (Liu et al. 2008) and for testing the factors influencing the adoption of grid
computing (Messerschmidt et al. 2013). In Chapter 5, Organizational capabilities theory is
employed for formulating part of the research model of RQ2 (investigating the cloud adoption
process) concerning organizational innovativeness.

2.3 Technology adoption and cloud’s predecessors
Before the introduction of cloud services in the late 2000’s, the IT market had several
technologies or paradigms that hold similarities to cloud computing. For example, IT
outsourcing is similar to cloud if considered from a business perspective as both paradigms
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include the concept of outsourced IT service provisioning. ASP and Grid Computing are similar
to cloud from a technological perspective, as they both offer a form of virtualized IT resources
through the Internet. As such, research concerning outsourcing, Grid Computing and ASP is
related with research on cloud computing adoption. This Section discusses the findings of a
related study on outsourcing capturing the outsourcing vendor selection structure, as well as
two studies on Grid computing and ASP, highlighting their relevance to cloud computing
adoption studies.
Cloud computing can be conceptualized as a form of outsourcing since the IT services are
provided by vendors that are external to the organization. As a result, research in the field of
outsourcing can provide insightful information for structuring the research on cloud computing
adoption studied in this dissertation. For example, Michell & Fitzerland (1997), discuss the
decision making process for outsourcing vendor selection as employed by organizations.
Drawing on empirical data, the authors analyze this process into several steps consisting of i)
selecting a shortlist of vendors, ii) requesting for information, iii) inviting to tender, and iv)
finalizing selection criteria (Michell et al. 1997). These steps are also illustrated in Figure 2. After
finalizing and agreeing internally for the business case on outsourcing (authors note that this
phase was not applicable in all cases), the process begins with creating a ‘short list of vendors’ is
considered as the start point of the vendor selection process. This could be in the frame of an
open call for vendor or a closed process in which the organization approaches the vendors
themselves in order to keep their decision to outsource secret. The second step in the process is
the ‘request for information’. During this stage the provided information about the client’s
company as well as the business processes or functions it wished to outsource and relevant
information about the services are requested by the vendor, since the aim of this stage is to gain
a preliminary feel of the vendors. The number of candidate vendors being short listed
throughout this stage was reported by the authors to be four to six. ‘Invitation to tender’ is the
third step of the process. During this step the client reports on the service requirements
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expected from the vendor’s outsourcing services and at the same time it requests a reply
concerning further information about the characteristics of the services, the cost etc. This step
might also involve a negotiation between vendor and client about the service offering. The last
step of the process concerns the ‘selection criteria’ which are employed in order to assist the
organization in selecting an outsourcing offering. As reported by Michell & Fitzerland (1997),
client organizations seem to be often looking for specific vendor characteristics and abilities that
would provide their organization an additional added value (e.g., looking for more sophisticated
IT package that would allow vendors to take some of the business responsibility or provide ideas
for the further development of the firm) (Michell et al. 1997). The process of vendor outsourcing
is considered as a time-consuming, rigorous and careful process for organizations. As Michell &
Fitzerland (1997) observe, the outsourcing vendor selection process may be the next step of a
finalized decision for a business case of outsourcing, but they note that there might be also
incidents in which the business case is finalized within or after the vendor selection process.

Figure 2 - Illustrating the outsourcing vendor selection process described by Michell &
Fitzerland (1997)

The decision making process followed in organizations for outsourcing vendor selection
provides useful insights for parts of the cloud adoption decision making process. These are
relevant to the vendor selection sub-process followed in organizations in order to select their
cloud provider. To this end, the findings of Michell & Fitzerland (1997) inform the structuring of
the research agenda for RQ1 (Chapter 4) and warrant further reflections on the similarities
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between cloud adoption decision making and outsourcing vendor selection decision making
(discussed in Chapter 4).
As discussed in subsection 1.1.2, grid computing and ASP are the technological
predecessors of cloud computing. Research findings on the adoption these technologies in
organizations provide informative insights for investigating cloud computing adoption
decisions. Drawing on institutional theory and organizational capability theory, Messerschmidt
et al. (2012) investigate grid computing adoption factors using a survey-based empirical
quantitative study. Through the lens of institutional theory, the authors consider mimetic,
coercive and normative pressures as the main factors influencing the intention of the
organization to adopt grid computing. The authors analyze mimetic pressure into perceived
success of competitors that have adopted Grid computing, Perceived Extent of Adoption by
Competitors and consider perceived complexity of using grid computing as a moderator.
Coercive pressure is analyzed into conformity with parent corporation’s practices, perceived
dominance of suppliers that have adopted grid computing, perceived dominance of customers
that have adopted grid computing. Normative pressure is analyzed into perceived extent of
adoption by suppliers, perceived extent of adoption by customers, participation in industry,
business or trade associations. From an organizational capability perspective, innovativeness,
trust and attitude towards outsourcing as factors that may contribute to the intention to adopt
grid computing. They analyze innovativeness into management-related innovativeness and
personnel-related innovativeness. Trust is analyzed into trust in grid technology and trust in
grid participants. Finally, attitude towards outsourcing is considered as attitude towards
outsourcing of business process and attitude towards outsourcing of IT-resources. Among their
findings authors, highlight that the tendency of the organization towards social contagion as
well as organizational capabilities in terms of trust, innovativeness, tendency to outsource and
IT department size, are factors that influence the adoption of grid computing. Similarly, ASP is
considered as a predecessor of cloud computing and especially cloud SaaS as it has provided
60

access to applications through the Internet. Drawing on previous studies focusing on the
adoption of ASP, provide guidance on how cloud computing adoption could be investigated as
well as provide suggestions about possible factors that may influence the adoption of cloud
computing. Drawing on the TOE framework introduced by Tornatzky and Fleischer's (1990),
Daylami et al. (2005) explore the most important determinants of ASP adoption by
organizations. Through a qualitative study (interviews), Daylami et al. (2005) show that top
management orientation, internal IS expertise, integration capability and competitive pressure
are factors that have an impact on the decision to adopt ASP (Daylami et al. 2005). Along the
same lines, the study identifies factors such as relationship management, service quality, and
relative advantage as less important.
The findings of the studies discussed in this Section provide insights for the research
streams of this dissertation. More specifically, the insights on the outsourcing vendor selection
process described by Michell & Fitzerland (1997) assist the purposes of RQ 1 focusing on the
structure of the cloud adoption decision making process. The overlap between these two
processes is revisited towards the end of Chapter 4. Also, the findings of Messerschmidt et al.
(2012), suggest the use of organizational capabilities theory, as a lens for framing organizational
innovativeness. This study supports part of the theoretical framing for RQ2 and hence it
contributed to model and construct formulation for the quantitative study of RQ2 (discussed in
more detail in Chapter 5).

The findings of Daylami et al. (2005) provide indications for

similarities of ASP and cloud computing adoption factors in terms of relative advantage. Thus,
the findings of Daylami et al. (2005) also assist part of the model formulation for RQ2 by
supporting the inclusion of cloud’s relative advantage. The findings of these studies concerning
the adoption Grid computing and ASP, stimulate reflections with respect to the findings arising
by the studies of this dissertation on cloud adoption decisions. These are being discussed in
Chapter 5.
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This Section has focused on discussing the findings of relevant studies on technologies
and paradigms that considered as adjacent to cloud computing (i.e., outsourcing, Grid
computing, ASP). In the following Section, the extant academic literature that specifically
studies cloud computing adoption is reviewed.

2.4 Cloud adoption in the extant literature
Cloud computing adoption is studied from alternative viewpoints by numerous
research communities study, including software engineering (Armbrust , et al., 2009 ; Buyya, et
al., 2009), security (Catteddu et al. 2009), legal (Joint et al. 2009) and information systems
(Iyer & Henderson, 2010; Venters & Whitley, 2012) perspectives. Practitioners and consultants
also provide their own insights (as discussed in Section 1.1.4) (Hosting, 2011; Jackson, 2011 ;
Anderson, et al., 2013). The adoption of cloud computing is one of the most prominent and
popular research topics so far recorded in the non-technical literature of cloud computing
(Asatiani 2015; Hoberg 2012; Yang et al. 2012).
Preliminary cloud adoption research aimed at understanding cloud adoption decisions
by focusing on the identification of the advantages and disadvantages of cloud computing.
Although this early-staged stream of research was not anchored to any specific theoretical
framework, it provides consideranle empirically grounded data on cloud adoption. Janssen et al.
(2011) focus on identifing the advantages and disadvantages of SaaS services by drawing on
empirical evidence arising through a qualitative study in combination with data from reports
published by the Dutch public sector. The study focused on identifying the benefits and
obstacles of using SaaS in the public sector. The study identified advantages such as loss of
control, cost savings from installation and development of software and better cost control. It
also identified risks relevant to privacy, quality assurance, security and need for organisational
changes and governance mechanisms. Some of its findings (e.g. need for organisational changes
and governance mechanisms) are considered as more relevant to the structure and the
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particularities of the public sector institutions. However, the study provides also findings that
are relevant to cloud adoption in both the public and the private sector (e.g., cost savings). Lin et
al. (2012) employed a survey by interview approach to understand IT professional’s perspective
on cloud computing. The study identified concerns about cloud adoption relevant to the
compatibility of cloud with companies’ policy, IS development environment and business needs.
It also identified relative advantage as the most important benefit considered by the IT
professionals. Gupta et al. (2013) identify risks and benefits of cloud adoption in micro-sized
companies and SMEs. The results of the study highlight ease of use, convenience, security and
privacy as well as cost reduction as the main benefits and risks influencing the adoption.
Trigeros et al. (2013), focused on investigating cloud adoption barriers and benefits in SMEs
through a mixed-method study which included a qualitative study (meetings with managers)
and a quantitative study (survey). The study concludes that the main barriers to cloud adoption
in SMEs are cultural, as beyond security and trust issues, issues related to ignorance, lack of
established measurement methods of cloud’s results and lack of methods of proper cost-benefit
analysis prevent SMEs from migrating to the cloud. In addition, the study reported benefits
related to reduction of cost spend on software, hardware and employees working in IT, as well as
scalability and flexibility and the gaining of access to IT resources that could were not accessible
otherwise. Johansson et al. (2013), investigate the adoption of SaaS Enterprise Resource
Planning (ERP) systems through semi-structured interviews. Through the study, value
propositions for cloud-based ERP systems related to cost concerns, data security and system
availability were identified as the most important inhibitors. Usability, implementation
ubiquity, flexibility, compatibility, analytics, best-practises were also attributed as the main
benefits comprising the value proposition of cloud-based ERP.
Table 4 summarises the initial studies on cloud computing adoption by providing a brief
overview on their aim, methodology, target audiences and main findings.
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Table 4 - Initial academic studies on cloud adoption

Reference

Main Research Objective

Methodology&
Research Instrument
Interviews and reports
from Dutch public
sector

Target
audience

Understand IT professional’s
perspective on cloud computing

Survey by interview
approach

IT professionals

Advantages: relative advantage
Risks: compatibility with companies’
policy, IS development environment,
business needs alignment

Identify risks and benefits for
cloud adoption for micro-sized
companies and SMEs

Survey

micro-sized
companies and
SMEs

Advantages: ease of use, convenience,
cost reduction.
Risks: security, privacy

Investigate barriers and
advantages of cloud adoption in
SMEs

Mixed-method studyqualitative (meetings
with managers) & a
quantitative (survey)

SMEs

Investigate SaaS Enterprise
Resource Planning (ERP) value
proposition

Semi-structured
interviews

Barriers: security and trust, culturally
related e.g., ignorance, lack of established
measurement methods of cloud’s results
and lack of methods of proper cost-benefit
analysis
Benefits: cost reduction, Scalability and
flexibility, Extended access to IT resources
Advantages: usability, implementation
ubiquity, flexibility, compatibility,
analytics, best-practices
Risks: cost concerns, data security, system
availability

(Johansson (Trigueroset al. 2013) Preciado et al.
2013)

(Gupta et
al. 2013)

(Lin et al.
2012)

(Janssen et al.
2011)

Benefits and obstacles of SaaS
adoption in the public sector

Main Findings
Advantages: outsourcing of local control,
cost savings from installation and
development of software, better cost
control
Risks: privacy, quality assurance, security
and need for organisational changes and
governance mechanisms
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Given their preliminary nature, the studies discussed so far lacked a systematic
interpretation of cloud adoption decision making through the lens of a theoretical framework.
More mature studies on cloud computing adoption, draw on widely-cited IS adoption theories
for framing their research approach and the analysis of their datasets. These studies have mainly
focused on identifying or confirming cloud adoption factors by employing theories such as the
Technology-Organization-Environment framework (TOE framework) (Tornatzky et al. 1990),
the Human-Organization-Technology model (HOT-fit model) (Yusof et al. 2007) and Diffusion
of Innovation theory (DOI) (Rogers 1995). They collect their data through the use of quantitative
or qualitative methodologies. In some case, the studies’ scope is narrowed down to selected
industries or company sizes (e.g., (Alshamaila et al. 2013a; Low et al. 2011; Morgan et al. 2013;
Oliveira et al. 2014)).
Quantitative studies investigating cloud adoption decisions through the lens of IS
adoption theories, mainly focus on testing or confirming the impact of certain factors on the
decision to adopt cloud computing in the organisation. For example, through the use of TOE
framework, Low et al. (2011) addressed cloud computing adoption factors for high-tech
industry. Through the use of a quantitative methodology the study identified relative advantage,
top management support and firm size evaluated as significant. Oliveira et al. (2014) employed
some of the characteristics of innovation defined by Rogers (1995) in combination with the TOE
framework to test the impact of a set of factors on the decision to adopt cloud services (Oliveira
et al. 2014). Through the use of a survey, the study tested a predefined list of factors in the
manufacturing and services firms. Among others, its findings highlighted that relative
advantage, complexity, technological readiness, top management support, and firm size impact
the decision to adoption cloud computing. Lian et al. (2014), incorporated the relative advantage
concept of DOI theory into the HOT-fit model so as to test hypotheses concerning the critical
factors that affect the decision to adopt cloud for the case of hospitals. The survey provided
insights that evaluated data security, perceived technical competence, cost, top management
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support, and complexity as the most influential factors for cloud adoption in hospitals. Along the
same lines, the study outlined that among the four dimensions of the Hot-fit model, technology
is the most important one for cloud adoption, followed by human, organizational, and
environmental dimension. Benlian et al. (2009) focused on SaaS layer and analysed the
opportunities and risks associated with cloud computing. Through the synthesis of Theory of
Planned Behaviour (TPB), Theory of Reasoned Action (TRA) and Resourced-based view
framework (RBV), Benlian et al. (2009) analysed SaaS drivers across different types of
applications. The analysis revealed that social influences, attitude towards SaaS, uncertainty
associated with adoption and strategic value are the most important drivers for cloud adoption,
whereas it showed that the company size is not relevant for the case of SaaS adoption. The study
results also suggested that drivers of cloud adoption may be application-specific and warrant
future studies to further investigate this finding. Moreover, Hsu et al. (2014), analysed cloud
computing adoption factors through the lens of TOE framework and identified perceived
benefits, business concerns and IT capabilities as significant factors.
Qualitative studies aiming at exploring and identifying cloud adoption factors, also
contribute to cloud adoption decision making research. Morgan and Conboy (2013) conducted
an exploratory qualitative study on the factors affecting cloud computing adoption. Drawing on
TOE framework and DOI theory, Morgan and Conboy (2013) identify four technological
characteristics as influential for cloud adoption decision making. These are relative advantage,
triability, compatibility and complexity. Beyond the technological viewpoint, the study also
identified desire to improve collaboration, increased traceability and auditability as well as
fitting to the organizational norms and culture of the firm as influential factors from an
organisational perspective. From environmental viewpoint, the study showed that security and
legal issues also influence the decision to adopt. Beyond these findings, the study also
highlighted that perceptions towards the term ‘cloud’ itself, also influence the decision to adopt.
To this end, Morgan and Conboy (2013), urge future research to further investigate this finding.
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Alshamaila et al. (2013), focused on the identification of cloud adoption factors for SMEs.
Through the lens of DOI theory and TOE framework, the study identified factors such as relative
advantage, uncertainty, geo-restriction, compatibility, trialability, size, top management
support, prior experience, innovativeness, industry, market scope, supplier efforts and external
computing support as the factors influencing cloud computing adoption.
Table 5 summarises the more mature studies (in terms of theoretical development) on
cloud computing adoption by providing a brief overview on their aim, theoretical framework,
methodology,, target audiences and main findings.
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Table 5- More mature academic studies on cloud adoption

(Morgan et al. (Hsu et al.
2013)
2014)

(Benlian 2009)

(Lian et al.
2014)

(Oliveira et (Low et al.
al. 2014)
2011)

Reference

Main Research Objective

Theory

Target
audience

Main Findings

TOE

Methodology&
Research
Instrument
Survey

Investigate the impact of cloud
adoption factors on the
intention to adopt cloud

High-tech
industry

relative advantage, top
management support, firm size
evaluated

Investigate the impact of cloud
adoption factors on the
intention to adopt cloud

TOE and DOI

Survey

Manufactu
ring and
services
industry

relative advantage, complexity,
technological readiness, top
management support, firm size

Export critical factors that affect
the decision to adopt cloud in
hospitals

HOT-fit model and
DOI

Survey

Hospitals

data security, perceived technical
competence, cost, top management
support, complexity. Technology is
the most important dimension,
then human, organizational, and
environmental

Research opportunities and
risks associated with cloud
computing

Theory of Planned
Behavior (TPB),
Theory of Reasoned
Action (TRA) and
Resourced-based
view framework
(RBV)
TOE framework

Survey

TOE and DOI

Semi-structured
interviews

Analyze cloud computing
adoption factors

Identify cloud adoption factors

social influences, attitude towards
SaaS, uncertainty associated with
adoption, strategic value, company
size is not relevant

perceived benefits, perceived
business concerns, IT capabilities

relative advantage, triability,
compatibility, complexity, desire to
improve collaboration, increased
traceability and auditability, fitting
to the organizational norms and
culture, security and legal issues.
68

(Schneider et al.
2016)

(Venters et (Alshamaila et
al. 2012)
al. 2013a)

perceptions of the decision makers
towards the term ‘cloud’

Identify cloud adoption factors
especially for SMEs

TOE and DOI

Interviews

Framework of technological and
services desires framework

Interviews

Determinant factors for IT
sourcing decisions Vs cloud
computing decisions

-

SMEs

relative advantage, uncertainty,
geo-restriction, compatibility,
trialability, size, top management
support, prior experience,
innovativeness, industry, market
scope, supplier efforts, external
computing support
technological dimension of cloud
desires : desire for equivalence,
variety, abstraction, scalability.
service dimension of cloud desires:
efficiency, creativity, simplicity
Some factors are inconclusive for
cloud computing and IT
outsourcing. Cloud computing
holds several specificities and its
decision making can be also
influenced by: client firm
capabilities and size, institutional
influences, uncertainty

69

Beyond the studies focusing on shedding light on cloud adoption decisions by identifying
cloud adoption factors, a number of studies have employed alternative and more sophisticated
approaches for analysing cloud computing from a business perspective. For example Venters
and Whitley (2012), developed a technological and services desires framework for cloud
computing. The study provided an analysis of the technological dimension of cloud desires
comprising of the desire for equivalence (e.g., in terms of security, availability and latency) as
well as variety, abstraction and scalability. More specifically, it underlined that one of the
desires of organizations seeking to adopt cloud, is the desire for equivalence (Venters et al.,
2012). By equivalence, Venters and Whitely (2012) referred to the desire of the organisation to
gain at least equivalent service to the IT service which has been provided by cloud’s predecessor
(e.g., at least equal level of security, usability, availability etc.). In addition, Venters and Whitely
(2012) also analysed the service dimension of cloud desires in terms of efficiency (i.e., helps to
become more economically efficiency), creativity (i.e., aids innovation and creativity) and
simplicity (i.e., simple to use). Also, Schneider and Sunyaev (2016) discussed the validity of
determinant factors for IT sourcing decisions with respect to cloud computing decisions. The
findings of the study underlined that beyond the notable overlap between IT sourcing decision
factors, cloud computing holds several specificities and hence its decision making may also be
influenced by factors that are not influential for IT sourcing decisions such as client firm
capabilities and size, institutional influences and uncertainty. Among their conclusions,
Schneider and Sunyaev (2016) recommend the need to investigate whether and how cloud
computing decision making processes differ especially with respect to company size (Schneider
et al. 2016).
This Section has provided a literature analysis of cloud computing adoption studies. It
has outlined the aims, theoretical backgrounds, methodologies that have been so far employed
by existing studies on cloud computing. It also summarised their key findings and discussed
their conclusions. The information presented in this Section was also summarised in Table 5.
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Section 2.5 includes a meta-analysis of the literature presented so far and motivates the research
questions of this dissertation.

2.5 Chapter overview and research questions
The cloud adoption literature provides empirically-grounded findings on cloud adoption.
As discussed earlier, a large proportion of this literature draws on widely-cited IS adoption
theories. Beyond the rational factors influencing cloud computing adoption in organizations, the
existing literature identifies also softer, human and organizational, dimensions of cloud
computing adoption that have an impact on the decision to adopt (Lian et al. 2014). For
example, human competences and capabilities (e.g., CIO innovativeness, perceived technical
competence and perceived industry pressure) were evaluated as influential for cloud adoption
(Lian et al. 2014). Other studies, also suggested that the decision to move to the cloud is
influenced by organizational culture such as the ‘willingness of the organization to transform’
and the concerns about the changes in norms and culture of the organization (e.g., radical
changes in the

role of the IT department) (Morgan et al. 2013; Venters et al. 2012).

Psychological factors relevant to the beliefs of the decision makers towards the term ‘cloud’ itself
are also identified as influential (Morgan et al. 2013) as well as social influence and peer
pressure that also have an impact on the adoption (Asatiani 2015; Benlian 2009; Saedi et al.
2013). These findings strongly indicate that the decision making process is a complex, social and
continuous process that entails learning about cloud and translating that knowledge in the
context of the organization. Although cloud brings notable changes to the organization, the
existing literature on cloud adoption has not, so far, focused on investigating the decision
making process followed in organizations. Along the same lines, the existing research highlights
the need to investigate cloud computing decision making processes by considering organisations
of different sizes (Schneider et al. 2016). These conclusions motivate the need investigate cloud
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adoption decisions through alternative lenses that can allow us to gain a more integrated
understanding of the cloud computing adoption decision making process. This motivates the
first research question of this dissertation:
RQ1:

What is the cloud adoption decision making process followed in

organisations?
Revisiting what has been discussed in Section 2.4, the literature on cloud computing
adoption addresses cloud adoption as an adoption decision that is horizontal to the whole
organization and considers it as global IT policy to the organization.at the organisation as whole.
In this way it provides notable insights concerning cloud adoption factors. Some of the
outstanding findings on cloud adoption highlight factors such as relative advantage (Alshamaila
et al. 2013a; Hsu et al. 2014; Lian et al. 2014; Low et al. 2011; Morgan et al. 2013; Oliveira et al.
2014; Saedi et al. 2013), cost-reduction (Gupta et al. 2013; Khajeh-Hosseini et al. 2010; Köhler
et al. 2010; Lewandowski 2013; Morgan et al. 2013), remote access (Gupta et al. 2013;
Repschlaeger et al. 2012; Saedi et al. 2013), security concerns (Chau et al. 1997; Feuerlicht et al.
2012; Gupta et al. 2013; Janssen et al. 2011; Köhler et al. 2010),

management support

(Alshamaila et al. 2013a; Benlian 2009; Low et al. 2011; Whitley et al. 2013), CIO innovativeness
(Alshamaila et al. 2013a; Lian et al. 2014).
So far, some studies have narrowed their scope by diversifying their findings based on
industry type (e.g., Oliveira et al. (2014) on manufacturing and industries sector, Lian et al.
(2014) on healthcare sector) or firm size (e.g., Alshamaila et al. (2012) on SMEs). Despite these
segmentation efforts, the analysis of these studies has remained at a general organisational level
(macro-level). However, cloud adoption decisions are often relevant to accommodation of a
business need of a specific business area rather than to the adoption of cloud to the organisation
as a horizontal policy. Since the former refers to the accommodation of a business need of a
specific area (denoted as micro-level in this dissertation) and the latter to a horizontal decision
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(macro-level), this dissertation argues that there is a lack of understanding of cloud adoption
factors at the micro-level. It affirms that the approach employed so far may limit the
understanding of the research community concerning cloud adoption factors as perceptions
about factors may change with respect to the specificities of the context in which the cloud
service will be introduced (i.e., the specific business area). This leads to the second research
question of this thesis which is formulated as follows:
RQ2: What are the factors influencing cloud adoption when adopting cloud
services for a specific business area?

In the Chapter that follows the methodological design that has been followed to address
the two research questions, is presented. The preliminary studies conducted and their
implications for the main studies of this dissertation (which are then presented in Chapter 4 and
Chapter 5) are also outlined in the following Chapter.
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3. RESEARCH METHODOLOGY & PRELIMINARY STUDIES
This Chapter presents the research approach followed in this dissertation and describes
in detail the preliminary studies that were conducted. Section 3.1 presents the mixed-method
approach followed by this PhD research with respect to the two research questions formulated
in Chapter 2.

To get an initial understanding of the field, two preliminary studies were

conducted. Section 3.2 presents the first preliminary study concerning the adoption of cloud
services in the public sector is presented. Section 3.2 presents the second preliminary study
conducted in the frame of this research. This study tested the impact of relative advantage on
the adoption of cloud services. The results of these preliminary studies are discussed and their
implications for this dissertation are being explored.

3.1 Research methodology
3.1.1 Preliminary studies outline
Two preliminary studies have been conducted so as to enhance the understanding of
cloud adoption decisions provided by literature review analysis. Both preliminary studies were
carefully selected so that they were targeting specific contexts, since homogeneity in the context
made it easier to explore cloud adoption and provided a richer understanding of the
phenomenon. The preliminary studies included a qualitative study on cloud adoption factors
and decision making process (targeting the public sector) and a quantitative study on cloud
adoption factors (targeting the human resources business area). The first preliminary study,
provided insights concerning cloud adoption factors and the structure of the decision making
process. These insights in combination with the findings of the existing literature guided the
research model design of the preliminary qualitative study. The findings of both of these studies
assisted the research design and data analysis of the main research studies of this PhD research
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as illustrated in Figure 3.

The approach followed, results and implications of these two

preliminary studies are discussed in detail in Sections 3.2 and 3.3 respectively.

Figure 3 – The sequence of the preliminary studies that have conducted

3.1.2 Approach followed for the main studies of this dissertation
The two research questions defined in Section 2.5 raise the need for two different and
independent research streams. The necessity for two independent research streams arises as the
understanding cloud adoption decisions involves both the understanding of the cloud adoption
decision making process as well as the understanding of the factors that influence the decision
to adopt cloud. To this end, this dissertation employs a mixed-method approach to fulfill its
objective.
Mixed-method is considered as the third methodological movement, after quantitative
(first) and qualitative (second) (Venkatesh et al. 2013). Mixed-method approaches encapsulate
both quantitative and qualitative research methodologies under the same research inquiry
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(Tashakkori et al. 2003b; Tashakkori et al. 2003c; Venkatesh et al. 2013). Following this
methodological pluralism can often assist researchers in overcoming the limitations of the use of
a single method. Despite the fact that the use of qualitative or quantitative methodologies can
contribute to shedding light on the same research topic, each research method provides a
seemingly different representation (Mingers 2001). Hence, the use of a mixed-method approach
can provide a more exhaustive understanding of the research topic such that richer, more
holistic and more contextualized understanding of the phenomenon can be achieved (Lewis et
al. 1999; Mingers 2001).
Despite the benefits of methodological pluralism and the repetitive calls for
methodological pluralism (Landry et al. 1992; Venkatesh et al. 2013; Weber 2004), there is
scarcity of mixed-method research in IS as, according to Venkatesh et al (2013), only 3% of the
total papers published between 2001-2007 in the six journals listed in the Senior Scholar’s
Basket of Journals employed a mixed-methods research design. Supporters of mixed-method
approaches argue for the feasibility of methodological pluralism by analyzing the paradigmatic
issues from several perspectives (i.e., philosophical, cultural, psychological) and by providing
frameworks for guiding the appropriate research design for mixed-method studies (Mingers
1997; Venkatesh 2013).

More specifically, Venkatesh et al. (2013) analyze mixed-method

research to be occurring sequentially or concurrently. Sequentially refers to the presentation of
the mixed-method research with respect to its temporal sequence such that the results of the
first study inform the other. Concurrently refers to the presentation of the qualitative and
quantitative studies as conducted in parallel while being independent of each other (Venkatesh
et al. 2013). IS research has employed both sequential and concurrent mixed-method designs
(Furneaux et al. 2011; Piccoli et al. 2003).
This dissertation employs a mixed-method approach that entails two concurrent
research studies. More specifically, these two research studies, one qualitative and one
quantitative are conducted with respect to RQ1 and RQ2 defined in Section 2.5. These studies
76

are conducted in parallel and independent of each other, since the two research streams are
complementary and contribute onwards the understanding of cloud adoption decisions. As
illustrated in Figure 4, RQ1 is investigated through a qualitative study instantiated by the use of
semi-structured interviews with CIOs or CEOs of organizations. During the same timeframe,
RQ2 is addressed through a quantitative study using surveys.

Figure 4 - Mixed-method approach followed in this dissertation

3.2 Preliminary qualitative study on cloud adoption in the public sector
This subsection aims at identifying cloud adoption factors and providing insights on the
structure of the decision making process through a preliminary qualitative study. This
preliminary qualitative study focuses on investigating the adoption of cloud services, by
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examining the case of cloud adoption decision making by public sector organizations. More
specifically, the focus of this subsection can be reflected by the following research questions:
1) Which are the factors that affect cloud computing adoption in the public sector?
2) What are the challenges arising when it comes to taking cloud adoption decisions in
the public sector and how these challenges could be tackled?
The Technology-Organization-Environment (TOE) framework is employed as the
theoretical lens for framing the factors identified throughout the study. Beyond the use of TOE
framework, insights on cloud adoption decisions, and rating of specific factors by the
respondents are also outlined. While the focus of the study presented in this subsection is to
investigate cloud adoption in public sector organizations, it is likely that a large subset of the
findings of preliminary study might be applicable to non-public organizations as well. More
specific information on the key findings of this study and their potential applicability in other
organizations is thoroughly discussed towards the end of this subsection.

This subsection

begins with a presentation of the motivation and objective of this study. Then the research
approach followed in the frame of this preliminary study is presented. Subsection 3.2.3 presents
the results of the study. These are further discussed in subsection 3.2.4 whereas implications for
the research objectives of this dissertation are presented in subsection 3.2.5.
3.2.1 Background to the preliminary qualitative study
Governmental bodies are in search of ways to reduce their costs and improve the quality
of the services provided to citizens. In the last 15 years there has been an on-going discussion for
modernizing the public sector by transforming its structures though the use of information
systems. In this way, the services offered by the public sector are expected to become more
efficient and effective (Beynon‐Davies et al. 2003).

Along these lines, public sector

organizations are expected to greatly benefit by the use of cloud computing. This preliminary
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study aimed at shedding light on cloud adoption decisions in the public sector by providing
empirically-grounded data. To achieve this goal, it explored cloud adoption factors in the public
sector as well as the challenges arising when it comes to taking cloud adoption decisions. Given
the exploratory nature of this objective, a qualitative methodology used. The data arising are
analyzed using the lenses of the Technology-Organization-Environment (TOE) framework
(Tornatzky et al. 1990), following a similar approach to the one used by (Morgan et al. 2013).
More specifically, the Technology context of the TOE framework, was analyzed using the five
attributes of DOI; Relative Advantage, Compatibility, Complexity, Triability and Observability
(Rogers 1995). The Organizational context was defined in terms of the characteristics of the
organization (e.g., processes, structure) influencing the adoption of cloud in the public sector
and the Environmental context defined in terms of external factors that may present
opportunities or constraints for cloud computing adoption in the public institutions. In this way
this preliminary study contributed in expanding the understanding of cloud computing adoption
decision.
3.2.2 Approach
In the frame of this preliminary study, semi-structured interviews with 21 participants
were conducted. Interviewees from EU-counties that differed on levels of cloud maturity,
percentages of e-Public services usage (i.e., percentage of citizens using the Internet to interact
with the public sector) and socio-economic conditions were selected. The SUCRE EU-funded
project (FP7), presented a suitable opportunity to research cloud computing adoption within
comparable organizations. The views of representatives from public administrations
(educational bodies, governmental and regional agencies such as police departments, ministries
etc.) were included. Insights by employees of IT vendors offering cloud solutions to the public
sector were also included in order to provide a more integrated set of perspectives. More
information on the types of interviewees participating in this study is included in Table 6.
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Aiming at selecting the most appropriate respondents, the partners of the EU-funded
project SUCRE served as channels for identifying participants from their country. The criteria
for selecting participants were to a) have good level of knowledge and experience on the targeted
subject b) to be aware of the adoption of cloud services in the public sector through their current
role c) to be willing to contribute and be open to provide sincere responses to the interviewing
process and d) to be considered as representatives of key public sector institutions in their
country. All partners were requested to identify the key stakeholders in their country and
provide relevant justification for their suitability, which was then addressed and approved by the
project coordinator and task leaders. Participants were divided into three types of interviewees
based on the nature of their organization and their role in it (i.e., ICT Manager, Policy Maker,
Vendor). ICT managers were usually the CIOs of public administrations which have already
migrated or were considering to migrate to the cloud. Policy Makers were individuals from
public administrations that are active in policy making on IT matters at national or regional
level. Vendors were cloud service providers offering such services to the public sector. Key
questions to be addressed aimed at identifying cloud adoption factors and understanding the
cloud adoption decision making process. For each group of interviewees the questions were
slightly adjusted to fit the targeted participant group and in this way, three similar interview
agendas were developed. Based on the type of interviewee targeted, one of the agendas was
selected as a guide for the interview offering flexibility for further points to be raised by the
respondents.
Part A of each of the three agendas included demographic information of the interviewee
and required the participant to rate his/her understanding of cloud computing. Then for the
group of ICT Managers, Part B of the agenda included questions about the current status of
adoption in their organization, the systems currently used, etc. Part C deployed open-ended
questions on the factors influencing the organization to migrate to the cloud, the decision
making process, the problems experienced and how the barriers could be resolved. Similarly for
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Policy Makers, Part B questioned the status of cloud computing adoption in the targeted
department/region in which the policy maker contributes and Part C included open-ended
questions on the factors impacting the adoption, the structure of the decision making process,
etc. Finally, Part B of the vendors’ agenda questioned the vendors on the products they offer to
the public sector, their experience with public sector authorities when it comes to cloud
adoption and Part C deployed open-ended questions on the factors influencing cloud computing
adoption that they believed public administrations are experiencing (based on their experience
with the public sector), the decision making process that occurs when public administrations are
considering the use of cloud services as well as the barriers that arise when it comes to cloud
computing adoption and how they could be resolved. The use of open-ended questions in the
interviews aimed at capturing the most important factors and procedures of the decision making
process as spontaneously noted by the responders, without providing them with any indications
about what the possible answers could be. All respondents were requested to rate a pre-defined
list of factors, but this occurred towards the end of the interview so as to avoid bias. The actual
interview agendas employed are also listed in Appendix 1.
Table 6 - Description of interviewees for the preliminary qualitative study

Sector

Country

Interview Agenda

ID

Public Education

Greece

ICT Manager

i8_CIO

Public Education

Poland

ICT Manager

i17_CIO

Public Education

Poland

ICT Manager

i5_CIO

Government Agency

Greece

Policy Maker

i4_PM

Government Agency

Greece

Policy Maker

i6_PM

Government Agency

Italy

Policy Maker

i13_PM

Regional Agency

U.K.

Policy Maker

i18_PM

IT service provider

Greece

Vendor

i3_VR

81

IT service provider

Greece

Vendor

i9_VR

IT service provider

Greece

Vendor

i10_VR

IT service provider

Italy

Vendor

i11_VR

IT service provider

Italy

ICT Manager

i12_CIO

IT service provider

Germany

Vendor

i14_VR

IT service provider

Germany

Vendor

i21_VR

Municipality

Greece

ICT Manager

i2_CIO

Municipality

Poland

ICT Manager

i15_CIO

Municipality

Germany

ICT Manager

i20_CIO

Regional Admin.

Greece

Policy Maker

i7_PM

Regional Admin.

Greece

Policy Maker

i19_PM

Regional Admin.

Italy

ICT Manager

i22_CIO

Regional Admin.

Poland

ICT Manager

i16_CIO

The interviews lasted approximately one hour. Only participants denoting at least 6/10
understanding of cloud computing were included in the study results (i.e., those included in
Table 6). The interview discussions were transcribed and the key findings were summarized and
analyzed by the interviewer. The findings of this research are presented in the following section.
3.2.3 Results
Technological factors
The technology context identified relative advantage, compatibility and complexity as
relevant for the adoption of cloud in the public sector. Concerning relative advantage, cost
savings was identified as the major benefit that cloud computing offers to the public sector
compared to cloud’s predecessors. More specifically, interviewees considered reduction of costs
in terms of reducing the cost for buying and maintaining hardware equipment “if we have to
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install and maintain 10 datacenters instead of 100, there is an obvious economic and
organizational benefit” [i13_PM]. Others referred to the reduction of costs associated with the
pay-as-you-go benefit that cloud offers “The most important thing for public authorities is cost
reduction. You can serve these services much, much cheaper than on premise classical service”
[i21_VR], “we pay exactly when use the product and depending on how much they use it”
[i11_VR]. Other interviewees discussed to specific services that may have a massive economic
benefit if cloud computing is used “In fact using a unique software could be very cost effective
for the Italian citizens and also bring huge benefits in terms of costs and time savings, as ID
cards are issued in the same way all over the country” [i13_PM], “costs savings that are also
related to energy and time consumption” [i12_CIO]. Interviewees also viewed indirect cost
reduction as “reduction of IT management and maintenance” [i17_CIO]. Also, cloud services
foster the improvement of ease of access to the IT services of public institutions “Out of band
access to your VMs from inside your favourite web browser” [i8_PM], thus providing the
flexibility to the employees to work remotely. In addition, through the study scalability was
identified to be contributing to cloud’s relative advantage compared to other traditional
computing paradigms. As interviewees noted, public administrations often face the “issue that
they are providing a new service which wasn’t previously there and they have tough time judging
how many people will pick it up and in which intensity” [i21_VR]. Moreover, scalability can also
improve the quality of service at peak times e.g., “make better use of the available resources as
there is a need to support large numbers of users at peak time” [i6_PM], “especially for systems
which receive peak times only few times per year (e.g., tax payment)” [i3_VR].
Organizational factors
From an organizational perspective, interoperability and focus on key business processes
as well as the desire to meet security, environmental and transparency of processes standards,
seem to be the factors influencing cloud adoption in the public sector.
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First, public administrations often face the problem of not being able to interoperate
with one another. This is relevant to one of the factors that facilitate cloud computing adoption;
the desire to improve the interoperability between public administrations. As one of the
interviewees elaborated, “cloud computing forces in a way all departments to converge in
standard ways of doing their work” [i18_PM]. The use of cloud computing could also contribute
to ensuring the fulfillment of certain quality levels by public administrations as it “would
facilitate the enforcement of centralized policies (e.g., backups, security, etc.) at the desktop
level by all public services” [i7_PM]. Cloud can also promote interoperability by enhancing
collaboration between public sector official. Cloud offers a “common working environment for
users” [i16_CIO] regardless of their physical location and hence it can contribute to “increased
capacity of file sharing […] between the various collaborators” [i2_CIO].
Through the use of cloud computing, public administrations are able to focus on their
key business processes by reducing their IT management overhead. The adoption of cloud can
contribute to a “centralized and more efficient management” [i9_VR] and hence “system
maintenance tasks might be greatly relieved due to concentration of hardware infrastructure to
a few data centers” [i4_PM].

Furthermore, “the use of cloud computing by public

administrations can lead to a “better ‘organized’ infrastructure (more efficient infrastructure
management policy)” [i17_CIO]. As another interviewee elaborated further, “it is easier for us
[the IT department] to handle with 4 people when the service is in the cloud […] service model
we want is that [for which we will] worry only for how the end user will have access to the
service. The service provider worries about databases, disk space, memory, and so on. We hire
the application as service. Our benefit is to have less staff than comparable municipalities and to
concentrate on basic IT management and not to technical things like IT backend. We
concentrate ourselves to the client. It allows us to focus on our main purpose.” [i20_CIO].
As arising through the interview data, cloud contributes to meeting certain policies and
procedures often imposed to public administrations such as meeting certain environmental or
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security standards or ensuring transparency of processes. Concerning the need for meeting
certain green targets, cloud allows the more efficient and centralized use of IT resources based
on their demand at each time and as a result it leads to the use of a more “environmentalfriendly computing” [i18_PM]. Hence public administrations can benefit by “exploiting
economies of scale that are brought about by cloud across the government and move on to a
greener computing paradigm” [i18_PM]. Moreover, public organizations are obliged to assure
certain security levels for their IT services. A large number of interviewees noted that cloud
contributes to meeting this requirement better. When referring to security, some participants
refer to “the security for data” [i13_PM]. Some, also view cloud as a pathway for controlling the
information systems more efficiently and therefore reaching better privacy security levels
“security improvement – ability for systems multilevel isolation”[i3_VR], “the greatest benefit
is the security, privacy and control”[i2_CIO]. Similarly, others viewed the improvement on
security to be facilitated by the centralization of IT that is feasible through cloud: “one of the
benefits of centralization from an organizational aspect is improvement of security” [i17_CIO],
“easier creation of integrated ecosystem software and reduce risks” [i13_PM]. Finally, the use of
cloud computing fosters the traceability of IT usage and data storage such that it can make the
“transparency of workflows” [i9_VR] possible. Administrations seem to view transparency as a
priority: “the region intends to focus on three areas considered to be of strategic importance […]
making it more transparent” [i12_CIO].
Environmental factors
From an environmental perspective, the overall external environment of individual
public administrations seems to be preventing rather than fostering cloud computing adoption.
Despite the fact that the adoption of cloud services minimizes costs of initial investment and
risks associated with it, the cloud adoption decision making process for public administrations
was noted as long and bureaucratic. As underlined by interviewees, cloud adoption decision for
some public administrations is a “very slow bureaucratic process that could last 3 years”
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[i16_CIO]. Others even noted that the decision to use cloud computing “was not taken till the
time key systems breakdown [occurred]” [i15_CIO]. The bureaucratic issues arising can be
directly related to the lack of knowledge and political will. According to the interviewees,
migration barriers are associated with “persuading the government, because of the fact that the
migration process required national funds” [i5_CIO]. This could be also related to the
insufficient technology awareness of the decision makers as identified in the Technological
context. According to one of the interviewees “problems [arising] were of political nature. We
had to explain the benefits of Cloud Computing to the Parliamentary Management and convince
them of the importance of the migration process.” [i7_PM]. Other interviewees also underlined
internal politics within the organization that influence the decision “procrastination of taking
the decision by managers, decision makers claimed cloud technologies as not trustworthy”
[i16_CIO].
Furthermore, legal issues seem also to be delaying cloud computing adoption in the
public sector. Interviewees noted that “legislation obstacles prevent services of the public sector
from migrating to the Cloud” [i9_VR]. As indicated, legal problems are outweighing any
technical barriers when it comes to the adoption of cloud services in the public sector and
therefore it might be one of its biggest barriers “at the moment there are no problems if you
mean from the technical view. From another other view, there are many problems coming.
Mainly legal problems. This is mainly one of the biggest reasons local authorities not using
cloud” [i21_VR]. Such could be for example national or regional regulations for data handling,
especially for certain types of public institutions that are enforced to exclude the use of providers
with datacenters outside a predefined territory, e.g., “European policy for not moving citizens
personal data outside EU” [i2_CIO]. As one of the interviewees elaborated “we have very strict
legal restrictions on how to use the IT […], because the data is leaving the EU and is stored
somewhere in America and so there are very high legal restrictions and especially public
authorities cannot go around these legal restrictions” [i21_VR]. Finally, inconsistency or
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inexistence of the appropriate regulation was noted to be preventing public administrations
from migrating “Insufficient laws and regulations, need to ensure conformance with ISO 27001,
unlawfulness (inconsistency with Polish law)” [i15_CIO] “All these compliances, legal issues [are
a] very big point in the public area. You must solve all the problems concerning the
governmental legal parts or public sector will not use cloud” [i21_VR].
The factors identified throughout this subsection are also illustrated in Table 7 with
respect to relevant quotes.

87

Table 7- Factors influencing cloud adoption in the public sector

Technology
Relative advantage

Reduction of cost
“[…] install and maintain 10 datacenters instead of 100[…]” [i13_PM], “[…] can serve these services much, much
cheaper than on premise classical service[…]” [i21_VR] , “pay exactly when use the product[…]” [i11_VR]
“[…] using a unique software could be very cost effective[…]” [i13_PM], “costs savings that are also related to energy
and time consumption” [i12_CIO] , “Lower electric energy consumption[…]” [i15_CIO], “reduction of IT
management and maintenance” [i17_CIO]
Improved ease of access
“Out of band access to your VMs from inside your favorite web browser” [i8_PM],
Scalability
“have tough time judging how many people will pick it up and in which intensity.” [i21_VR], “use available
resources as there is a need to support large numbers of users at peak time” [i6_PM], “especially for systems which
receive peak times only few times per year (e.g., tax payment)” [i3_VR]

Compatibility

“Cloud services consist a major backup tool […]” [i2_CIO], “[…]this backup would not be necessary as data are all
stored in the cloud[…]” [i12_CIO]

Complexity

“lack of know-how and ignorance of benefits” [i8_CIO]
Organization

Interoperability

“[…] converge in standard ways of doing their work” [i18_PM], “would facilitate the enforcement of centralized
policies […] all public services” [i7_PM], “[…] easier to enforce common standards and business processes”
[i10_VR]

Focus on key

“centralized and more efficient management” [i9_VR], “system maintenance tasks might be greatly relieved […]”

business processes

[i4_PM], “easier for us [the IT department] to handle with 4 people[...]” [i20_CIO]

More organization

“better ‘organized’ infrastructure (more efficient infrastructure management policy)” [i17_CIO]

Meet security

“not to mention the security for data” [i13_PM], “security improvement – ability for systems multilevel isolation”

standards

[i3_VR], “the greatest benefit is the security […]”[i2_CIO],“[…] improvement of security” [i17_CIO]
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Meet environmental

“environmental-friendly computing” [i18_PM], “[…] move on to a greener computing paradigm” [i18_PM]

standards
Transparency of

“transparency of workflows” [i9_VR], “the region intends to focus on three areas considered to be of strategic

processes standards

importance […] making it more transparent” [i12_CIO]
Environment

Bureaucracy

“very slow bureaucratic process that could last 3 years” [i16_CIO], “decision was not taken till the time key systems
breakdown [occurred]” [i15_CIO]

Political matters

“persuading the government[…]” [i5_CIO], “[…] had to explain the benefits of Cloud Computing to the
Parliamentary Management and convincing them of the importance of the migration process” [i7_PM]
“procrastination of taking the decision by managers[…]” [i16_CIO]

Legal issues

“legislation obstacles prevent […] from migrating to the Cloud” [i9_VR], “[…] Mainly legal problems. This is mainly
one of the biggest […][i21_VR], “European policy for not moving citizens personal data outside EU” [i2_CIO], “we
have very strict legal restrictions […]” [i21_VR], “Insufficient laws and regulations” [i15_CIO]
“all these compliances, legal issues, very big point in the public area[…]” [i21_VR]
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Rating the factors
Beyond the open-ended questions about cloud adoption factors, towards the end of
interviews, respondents were requested to rate (scale 0-10) a predefined set of factors (benefits)
based on their importance. According to the results of this rating process, illustrated in Figure 5,
reduction of cost is the most important benefit of cloud computing adoption by the public sector
(average rate was 9/10). This finding strengthens the value of the quotes identified throughout
the open-ended questions concerning cloud adoption. Improved access to the IT infrastructure
of the organization was identified as the second most important benefit arising by cloud
computing whereas, increase of job satisfaction by the employees was rated as the third most
important benefit.

Figure 5 - Most important cloud adoption benefits for the public sector as rated by
respondents

Similarly, interviewees were requested to rate (scale 0-10) a pre-defined list of concerns
or drawbacks associated with the adoption of cloud services as illustrated in Figure 6. According
to the rating values provided, difficulties in integration with the existing systems was considered
as the most important obstacle preventing cloud computing adoption in the public sector.
Furthermore, concerns about security was the second most important factor identified by the
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respondents whereas cultural issues (e.g., resistance to change) were rated as the third most
important factor.

Figure 6 - Most important cloud adoption obstacles for the public sector as rated by
respondents

The decision making process
In addition to the identification of factors, indications about cloud adoption decision
making process were also extracted. First, the cloud adoption decision making seems to be
initiated either through a top-down initiative (from political level to small administrations e.g.,
“Migration is dictated top-down, from the Cabinet office to all involved departments. Cabinet
office, prime minister, and ministers of all involved departments” [i19_PM]) or through a
bottom-up initiative (from IT people of small administrations to top level management e.g.,
“Bottom-up procedure. The technical department identifies which services should or could be
migrated to the Cloud. Then, depending on the nature of services, the directors of the involved
offices/departments are asked for permission. In turn, these people may ask their supervisors
for permission, and so on.” [i7_PM]). Regardless of whether it is a top-down or a bottom-up
initiative there seem to be a large number of stakeholders from top positions involved in the
decision making process (e.g., “Head of Communication and Information Technology
Department, Head of Regional Headquarter, Head of National Headquarter” [i16_CIO]).
According to the results of (Chinyao et al. 2011; Oliveira et al. 2014), top management support
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was identified to be impacting adoption. The findings of this study contribute to this matter by
clarifying that top management support is very relevant for cloud adoption decisions in the
public sector as multiple non-technical stakeholders are involved in the cloud decision making
process. The results also showed that one of the major factors that could be influencing top
management support is the complexity of cloud computing by non-technical executives.
According to the insights of this study the lack of understanding of the technology by the topmanagement decision makers is delaying or blocking the adoption by the public sector.

As a

result, this could be contributing to making the decision making process bureaucratic and slow
(e.g., “Very slow bureaucratic process that could last 3 years since decision is taken” [i16_CIO])
if compared to cases in which fewer people from top level management are involved (e.g., “The
process for each service takes round about 6 months to a year” “We propose the problem and the
solution but the mayor usually takes the final decision” [i20_CIO]).

3.2.4 Discussion
This preliminary qualitative study has provided empirical insights related to cloud
computing adoption emphasizing on the adoption of cloud services in public sector. It employed
the Technological, Organizational and Environmental contexts of cloud adoption. From a
technological viewpoint, factors such as relative advantage were reported to be facilitating the
adoption of cloud services in the public sector. This finding is applicable to both public and
private sector as these indications are aligned with the findings other studies (Chinyao et al.
2011; Morgan et al. 2013; Oliveira et al. 2014). Hence, it could be concluded that relative
advantage is a factor that influences cloud adoption for both the public and the private sector.
Concerning the Organizational context, desire for interoperability, need for meeting security and
environmental policies, and transparency of processes desire were noted by the respondents.
The results of this study are consistent with existing literature, as lack of interoperability is one
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of the main causes for the limited deployment of many e-government attempts (Janssen 2011).
This study also noted that the adoption of cloud by public organizations is expected to enforce
the deployment of common standards and business processes and hence improve the
interoperability in the public sector. It could be anticipated that desire for interoperability, need
for meeting security and environmental policies, and transparency of processes, are factors that
are more relevant to the context of the public sector and its specificities. Interviewees in this
study who identified security seem to be viewing cloud computing adoption as a way to better
facilitate security rather than the opposite. It should be noted that most of the existing research
identifies security concerns as a barrier rather than as a facilitator (Chau et al. 1997; Feuerlicht
et al. 2012; Gupta et al. 2013; Janssen et al. 2011; Köhler et al. 2010). Hence, investigating the
perceptions towards cloud security and how they are formulated in the public and the private
sectors are topics that warrant further research. In addition, the desire to meet green policies is
another factor positively influencing cloud adoption in the public sector that was not empirically
identified by existing research. In this study, this insight was noted only by the respondent
group of policy makers, which is an indication that meeting green standards in the usage of
technology is an important aim from a political viewpoint for public sector institutions.
In Environmental context, bureaucracy, political matters and legal issues seem to be
influencing cloud adoption in the public sector. All the three factors seem to be considered as
barriers for cloud adoption and some of them (e.g., legal issues) were denoted as one of the
major reasons preventing the public sector from adopting cloud services. Bureaucratic and
political matters were not clearly identified by the literature focusing on cloud adoption of public
institutions (Janssen et al. 2011) (e.g., “Strategic alignment”) and hence could be considered as
more relevant for the public sector.
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3.2.5 Implications
Implications for future studies on cloud adoption in the public sector
In the previous subsections the results of a preliminary qualitative study on cloud
computing adoption in the public sector was presented. Not only the technological context of the
adoption, but also its Organizational and Environmental context were considered. Despite the
identified barriers, the study revealed a positive attitude towards adopting cloud services in the
public sector especially because most of the barriers are of environmental nature (i.e., beyond
the control of the responding organization). Cloud adoption factors that are especially related to
the public sector were identified (e.g., desire to improve interoperability, need for meeting
certain environmental standards, bureaucracy, political matters, complexity in terms of
understanding the technology). Insights on how the cloud adoption decision making process is
initiated and how its structure is related to the barriers of cloud computing adoption were
derived.
Future studies, could invite participants from a broader geographical spread so as
achieve a more detailed cross-country comparison analysis. A second research could be to focus
on juxtaposing factors identified (and especially those that seem to interpolate) whereas factors
identified as barriers (mainly environmental factors) can be investigated in more depth.

Practical Implications
Insights arising by this study, can provide guidance to policy makers, ICT manages of
public organisations and cloud vendors targeting public sector organisations. For example,
bureaucratic and political matters could be addressed by the formulation of a common strategy
for cloud computing adoption in the public sector either at a regional or a national level. As one
of the interviewees clarified, “there is also a lack of an overall strategy of what to migrate and
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what not to migrate. A central administration needs to be established in order to establish,
implement an overall strategy towards migration to the Cloud. Proper coordination and
common policies are needed and should be globally enforced to all departments of the Public
Sector.” [i7_PM]. The “Promotion of Cloud solutions to the decision makers so that Cloud
computing becomes part of their body’s overall strategy” [i8_CIO] and addressing cloud
migration “in a horizontal manner as it concerns the public sector in total, instead of just a part
of it” [i9_VR] could also contribute onwards speeding up and easing the decision making
process. As another interviewee noted, forming regulation that will push public administrations
could contribute to making the process faster: “The Italian Government should encourage the
migration to cloud. Each single Region could promote with Regional laws […]” [i13_PM].
Moreover, legal issues could also be addressed by contributing to the “need for SLAs”
[i10_VR]. The creation of certification bodies aiming at rating cloud services and clarifying what
is acceptable to be adopted by the public authorities across Europe could also contribute to a
large extent. As suggested by the participants “What would be good is a kind of certification.
This data center is certified by European Union” […] you can choose also outside of your own
country a service that is certified by the EU that would support the use and acceptance of cloud
computing in public authorities […] If I look for a cloud provider from e.g., Italy or France, I
cannot trust the other local institutions because there are other legal issues and therefore it
would be an European issue to certify or make a kind of certificate for cloud” [i20_CIO]. Finally,
the legal barriers could be resolved through the creation of a global platform offering cloud
services that represent “a repository of available Cloud-based applications that meet specific
standards and requirements” [i10_VR]. These suggestions can be useful to policy makers,
although they merit further research.
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Implications for this dissertation
This preliminary study has provided qualitative insights concerning the adoption of
cloud services in the public sector. Factors influencing cloud adoption were outlined by the
respondents, whereas ratings for a pre-defined set of factors and indications about the structure
of the decision making process were retrieved. Out of the factors rated as important for cloud
computing adoption, respondents identified cost reduction and improved access to the IT
infrastructure of the organization as the two most important benefits that influence cloud
adoption. This prioritization was also supported by the insights arising by the open-ended
questions on cloud computing adoption (e.g., “reduction of IT management and maintenance”
[i17_CIO], “Out of band access to your VMs from inside your favorite web browser” [i8_PM]).
Cost reduction and improved access to the IT infrastructure of the organization were hence
identified as important for cloud adoption in the public sector. Such factors have been identified
by other studies addressing cloud adoption in the private sector (e.g., (Morgan et al. 2013;
Oliveira et al. 2014)). This reflects that the findings arising throughout this study are also
applicable to non-public organizations as well.
Throughout the study, loss of governance, security issues were identified as the two most
important factors, negatively influencing cloud adoption by the public sector. Given that public
organizations handle highly sensitive public data, the rating of loss of governance factor as the
most important factor negatively influencing cloud adoption could be partly attributed to the
fact that this preliminary study was focusing on cloud adoption in the public sector. However,
since loss of governance is directly related to risks associated with the data jeopardisation of
sensitive data, it could be argued that this factor falls under the security concerns factors, rated
as the second most important obstacle for cloud computing adoption in the public sector.
Security concerns, although identified as important throughout studying cloud adoption in the
public sector in particular, it could be considered as being applicable also to non-public
organizations. This is also supported by findings of existing literature (Chinyao et al. 2011;
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Morgan et al. 2013; Oliveira et al. 2014). Insights on the most important factors influencing
cloud computing adoption in the public sector assist model development effort of the
quantitative preliminary study of this thesis.
Beyond the identification of the most important obstacles and benefits influencing cloud
adoption in the public sector, this preliminary study provided indications about the structure of
the decision making process, how it is initiated and how its structure is related to the barriers of
cloud computing adoption (e.g., impact of top-management support factor) and has identified
several aspects of this process that warrant further study (e.g., the process may involve
stakeholders from both the management and the IT department). Although the indications
about the cloud adoption decision making process derived throughout the study are relevant to
the adoption of cloud computing in the public sector, the findings provide guidance for
structuring the interview agendas of the main qualitative study of this dissertation tackling RQ1.
Figure 7 summarizes the key implications of this preliminary study with respect to the
research approach that has been followed in this dissertation. The subsection that follows
provides insights about the preliminary quantitative study that has been conducted.

Figure 7 - Implications of the study with respect to the overall approach of the dissertation
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3.3 Preliminary quantitative study
Drawing on the diffusion of innovation theory (Rogers 1995) and the concept of relative
advantage in particular, the study presented in this subsection aims at testing the impact of
cloud’s relative advantage on the decision to adopt cloud. As discussed earlier (Chapter 2),
existing research on cloud adoption has focused on investigating cloud adoption in the
organization as a whole (macro-level), whereas the focus of RQ2 of this dissertation in on cloud
adoption at micro-organizational level. Hence, this quantitative study investigates the impact of
cloud’s relative advantage on the decision to adopt cloud services in a specific business area.
More specifically, the research question guiding this study is:
To what extent are factors related to cloud’s relative advantage influencing the
adoption of cloud services at micro-organizational level?
The study employs the case of cloud-enabled payroll services to test its hypotheses.
Subsection 3.3.1 provides the background leading to this preliminary study, 3.3.2 discusses the
hypotheses and model development of this study, 3.3.3 presents the methodological approach
followed for this study. Then in 3.3.4 and 3.3.5 the results are outlined and discussed, whereas
the implications of the results of this study for the objectives of this dissertation and for RQ2 in
particular, are discussed.
3.3.1 Background
According to the findings of existing literature (as discussed in Section 2.4), existing
cloud adoption research focusing on cloud adoption has identified inter alia, relative advantage
as one of the factors dominating cloud adoption decisions (Alshamaila et al. 2013a; Hsu et al.
2014; Lian et al. 2014; Low et al. 2011; Morgan et al. 2013; Oliveira et al. 2014; Saedi et al.
2013). Some of the existing studies that address cloud’s relative advantage (e.g., (Alshamaila et
al. 2013b; Low et al. 2011)) measure cloud’s relative advantage using the widely-cited
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measurement instrument provided by Moore and Benbasat’s (1991) approach (Moore et al.
1991). This measurement instrument provides great value on measuring relative advantage.
However, some studies derive their own interpretations of cloud’ relative advantage by
considering the benefits and obstacles that are associated with cloud computing in particular.
For example, Morgan and Conboy (2013) identify cost reduction as one of the factors leading to
cloud’s relative advantage. Similarly, in their study Oliveira et al. (2014) break down cloud’s
relative advantage into cost reduction and security concerns. The study presented in this Section
builds the approach of Morgan and Conboy (2013) and Oliveira et al. (2014) in line with the
results of the preliminary qualitative study presented in Section 3.2. In this way, it defines
cloud’s relative advantage in terms cost reduction, remote access and security concerns.
3.3.2 Hypotheses development
Although the preliminary qualitative study presented in 3.2, is relevant to the adoption
of cloud services in the public sector, cost-reduction and improved access to the IT
infrastructure were rated as the most important benefits arising by cloud’s adoption whereas
security issues was rated as the most important obstacle (loss of governance was also identified
but this was considered to be more applicable to the nature of the data handled by public
institutions). These findings are aligned with the findings of other studies focusing on cloud
adoption in organizations (e.g., cost-reduction (Gupta et al. 2013; Khajeh-Hosseini et al. 2010;
Köhler et al. 2010; Lewandowski 2013; Morgan et al. 2013), remote access (Gupta et al. 2013;
Repschlaeger et al. 2012; Saedi et al. 2013), security concerns (Chau et al. 1997; Feuerlicht et al.
2012; Gupta et al. 2013; Janssen et al. 2011; Köhler et al. 2010)).
First, cost reduction was identified as one of the most important factors identified
through the preliminary study of Section 3.2. This factor was retrieved through both rating cost
reduction as the most important benefit and open questions in which respondents were free to
outline the reasons driving their decision to adopt. Through the open-ended questions,
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responses associated cost reduction of cloud adoption intention by specifying reduction of cost
in terms of the investment in IT, IT maintenance, energy consumption etc. Existing literature
has identified cost reduction as an important factor for cloud adoption (Gupta et al. 2013;
Khajeh-Hosseini et al. 2010; Köhler et al. 2010; Lewandowski 2013; Morgan et al. 2013)
whereas Asatiani (2014) summarising the findings of existing studies on cloud computing
adoption underlines that cost advantages for cloud adoption are identified as an influential
factor for cloud adoption in more than 80% of the cloud adoption studies conducted so far.
Hence, cost reduction was considered as one of the factors expressing cloud’s relative advantage
and based on this the first hypothesis guiding this study is derived:
H1: Perceived cost reduction positively influences intention to adopt cloud services
Remote access to cloud computing through several devices is a functionality of cloud
which was is not as easily provided by former technologies widely used by the organisations.
Although the cloud adoption literature recognises ‘access from everywhere’ as a factor
influencing the decision to adopt cloud services for an organisation (Gupta et al. 2013;
Repschlaeger et al. 2012; Saedi et al. 2013), it does not draw particular attention to it or
highlight any outstanding conclusions. The preliminary qualitative study identified access from
everywhere (i.e., remote access) as one of the key factors driving cloud adoption. As noted by
one of the interviewees, “out of band access to your VMs from inside your favourite web
browser” [i8_PM]. Similarly, remote access was defined as one the factors framings cloud’s
relative advantage. This defines the second hypothesis of this study:
H2: Perceived possibility for remote access positively influences intention to adopt
cloud service for a specific business area
In addition, previous technologies tended to incorporate the storage or processing of the
organization’s data within the premises of the organization. In contrast, the deployment of cloud
services implies that the data of the organization is stored, processed and handled by an external
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provider in a multi-user environment (Joint et al. 2009). This may generate additional concerns
to the organization concerning the loss or exposure of sensitive data and thus it may act as a
barrier towards cloud adoption (Chau et al. 1997; Feuerlicht et al. 2012; Gupta et al. 2013;
Janssen et al. 2011; Köhler et al. 2010). The results of the preliminary qualitative study were
conflicting about security (open ended questions indicate that cloud computing enhances
security whereas participants of the same study have rated security concerns as one of the
biggest obstacles). Given that security was identified through open-ended questions and rated as
one of the biggest obstacles, it could be argued that security concerns have an impact on the
decision to adopt cloud services, whereas its positive or negative impact is still under
investigation. However, given that the findings of existing literature and part of conclusions of
the preliminary study, show that security concerns negatively influence cloud adoption, the
third hypothesis of this preliminary study about security concerns, was formulated with respect
to a negative influence:
H3: Security concerns negatively influence intention to adopt cloud services
Based on the hypotheses one to three, the research model of this preliminary was framed
as illustrated in Figure 8. The factors grouped under the relative advantage characteristic are
considered to be defining the ‘cloud-enableness’ of the technology. As the study employs cloudenabled payroll systems as its example, the dependent variable in this model is defined as
‘intention to adopt cloud-enabled systems’. In the subsection that follows, the HR business area
employed to test the model as well methodology followed for the study are being discussed.
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Figure 8 – Research model

3.3.3 Approach
Drawing on a survey study and using the case of cloud-enabled payroll systems as its
example, the hypotheses discussed in the previous subsection were tested. The focus of the study
on payroll systems in particular was driven by the fact that there is a current trend among
software providers in this market to upgrade their solution and move from on premise software
installations to cloud-enabled payroll systems, following the Software-as-a-Service model. This
trend is also met in other functionality domains often related to back-office operations that are
supported over the years by mainstream software solutions. However, since payroll systems
belong to the group of non-strategic and infrequently-changed systems that a firm owns, there
was a preference for payroll systems over other options.
The respondents were mainly the managers of the firms’ HR department or other senior
members of the HR department. In few cases, e.g., in cases that there was no HR executive
directly related to the payroll management of the firm, the targeted audience was the
CEO/Director or the CIO of the firm. The sample included Greek firms of several sizes and
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industries. The survey was made available through the use of an online survey tool (Qualtrics).
To collect the dataset, an initial email inviting participants to respond to the survey was
distributed and an email reminding the study to the responders followed after few days. Followup phone calls were also used as means to remind participants to respond. To encourage
participation respondents were informed that, if interested, they could receive the results after
the end of the study. Each firm was asked to respond to the questionnaire only once. Responses
were collected within the interval of 16 days in the autumn of 2014. Data provided by firms that
have their payroll procedure outsourced, were excluded from the dataset considered for this
study. Out of the 682 emails, a total of 69 valid questionnaires were collected (the 29 additional
responses by companies outsourcing their payroll were excluded). The response rate of the
respondents invited to participate in the study was 10% which is typical for studies targeting
senior managers via emailed survey.
Measurement & Scale development
To address the impact of certain factors on the intention to adopt cloud-enabled payroll
systems, the model included only first-order constructs capturing cloud’s relative advantage.
This was defined in terms of cost reduction, remote access desire and security concerns
constructs. Additionally, the model included three control variables; Industry sector, HR
department existence and Number of employees. The constructs and items included in the
survey are enlisted in Appendix 2.
In most of the cases, items were adapted from existing literature, whereas in cases in
which the desired measurement instruments were not available in existing literature, items were
self-developed. According to H1, the intention to adopt a cloud-enabled payroll system might be
influenced by the desire to reduce costs. Cost reduction was measured using three items and the
responses were provided in a seven-point Likert-type scale with endpoints Strongly Agree (1),
Strongly Disagree (7) (Premkumar et al. 1999). The desire for remote access functionality for
the payroll system was measured through the ‘remote access’ construct. The construct was
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measured by three self-developed items with answers provided in seven-point Likert-type scale
with endpoints Strongly Disagree (1), Strongly Agree (7).

In addition, the impact of security

concerns relevant to storing the payroll data outside the premises of the company was measured
through the construct ‘security concerns’ described by three items (Oliveira et al. 2014).
Responses for this construct were measured in seven-point Likert-type scale with endpoints Not
At All (1), Very Much (7).
Since Greek native speakers were targeted, the items were translated in the respondents’
native language (Brislin 1970). Items were translated to Greek and then translated back to
English to ensure the adequacy of the items’ translation. The survey was pre-tested for clarity
using MBA students who were familiar with the payroll business procedures and the cloud
computing concepts. In a second phase, the survey was piloted by requesting six HR managers
involved in the payroll procedure of their firm, to complete the survey while thinking aloud.
After the end of the survey, items of the questionnaire at which respondents seemed to struggle
were discussed, so as derive suggestions and reform the questions if necessary. At this stage,
mini-interviews including open-ended questions were conducted with the pilot phase’s
participants, so as to ensure the validity of understanding of the payroll procedure and its
specificities. The validity of the self-developed items on remote access was also cross-checked at
this stage using the dataset of this pilot study.
3.3.4 Results
Data analysis and descriptive statistics
Various techniques and tools were used in order to test the research model and its
hypotheses. Initially SPSS was used to organise the data and derive basic descriptive analyses
(illustrated in Table 8). To test the research model and the hypotheses proposed, Structural
Equation Modelling (SEM) technique was employed using Partial Least Squares (PLS). PLS is
considered appropriate if the sample size is small and the research aims at explaining the
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variance (Smith et al. 1997). As the sample size number of this study fulfilled the condition of
being ten times the largest number of formative indicators used to measure a construct, it was
considered safe and appropriate to use PLS for the analysis (Hair et al. 2011). Smart-PLS
software was used with 1000 re-samples bootstrapping and exclusion of incomplete samples.
Table 8 - Descriptive statistics of the preliminary quantitative study

Constructs

Descriptive Statistics
Mean

Standard Deviation

Reduction of costs (CST)

4,27

1,54

Remote access (RMA)

3,97

2,11

Security (SEC)

4,56

2,13

Intention to adopt cloud-enabled payroll system (AD)

1,56

0,92

Measurement Model Validation
Before proceeding with further examination of the research model, it was important that
the measurement model’s validity be tested. Measurements were addressed for their internal
consistency, convergent validity and discriminant validity in accordance to testing systems
suggested by existing literature (Fornell et al. 1981). All the constructs included in the model
satisfied the criteria for internal consistency. This can be concluded as the Cronbach’s alpha
indicators for all of the constructs meet the .07 criterion (Nunnally et al. 1994). In addition, the
model was successfully tested for convergent validity (that is testing that all items which
measure a specific construct correlate). As suggested by Fornell and Lacker (1981) to meet a
sufficient degree of convergent validity, it is essential that the average variance extracted (AVE)
for each of the constructs is greater than .5. In addition, discriminant validity of the constructs
was examined. This was achieved as the square roots of each factor’s AVE were evaluated as
greater than its correlations between it and the rest of other factors (Gefen et al. 2005). The
analyses concerning the validity of the measurement model are described in Appendix 3 of this
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dissertation. Since, the measurement model met the criteria discussed in this subsection, the
analysis proceed to the structural validation stage.
Structural Model Validation
Using PLS, the strength and significance of each hypothesis was tested. The path
coefficients (pc) (or beta values, β) for each structural path were derived to understand the
difference that each independent value makes in interpreting the variance in the depended
variable. At the same time, the significance of each hypothesis was addressed by performing
bootstrapping analysis on the dataset. In this way, the t-values (t) and corresponding
significance for each relation were derived. Figure 9 illustrates the model with respect to the PLS
values capturing path coefficients (pc), R2, t-values (t) and significances.
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Figure 9 - Structural model with results (**p<.001)

The value of squared multiple correlations value, R2= 0.328 , noted the good explanatory
potential for the intention to adopt cloud-enabled payroll systems (AD) for the constructs used
in the model (i.e., 33% can be explained by the constructs employed by the model). One out of
three of the hypotheses defined was supported. More specifically, hypothesis 2 (H2), was
strongly related to the intention to adopt cloud-enabled payroll systems as it has highly
significant positive effects (p<.001) on the adoption intention. Regarding reduction of costs (H1)
and security concerns (H3), the dataset did not reveal any significant influence on the adoption
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intention. Finally, the control variables employed for the analysis did not reveal any effect on the
intention to adopt cloud-enabled payroll systems.
This Subsection presented the measurement and model validation information
concerning the study. The next Subsection discusses the study results in more depth and
outlines the implications arising by the hypotheses confirmed by the study.
3.3.5 Discussion
This preliminary study concerned the testing of the impact of cost reduction, remote
access desire and security concerns on the adoption of cloud services in a specific business area.
The strongest effect on the intention to adopt cloud services is the capability provided, through
the use of cloud technology, to have remote access to the service from any place at any time. This
factor is one of the capabilities that cloud computing provides which was as easily provided by
the cloud’s predecessors, hence it contributes to cloud’s relative advantage. Although previous
literature identifies this as an important factor influencing adoption (Janssen et al. 2011) a
comparison of its influence in relation to other relative advantage factors has not been studied.
Using the case of cloud-enabled payroll systems, the study evaluated that remote access to the
system is the most important factor influencing the intention to adopt (the significance of the
finding was p=.00003). The preliminary qualitative study findings also converge to this
conclusion. Hence, although in this study remote access is measured in the context of cloudenabled payroll systems, it can be argued that remote access is an important factor grouped
under cloud’s relative advantage that is influencing cloud adoption in a specific business area.
In addition, within the concept of relative advantage, reduction of cost was another
factor hypothesised to be influencing the intention to adopt cloud computing. As cloud
computing minimises investment on IT hardware, IT support cost and reduces capital
expenditure, it was expected to be positively influencing the intention to adopt. This was also
derived by the study of Oliveira et al. (2014). However, according to the results of this study and
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in contrast to the results of the qualitative study discussed in Section 3.2, cost reduction is not
influential if compared to the influence of remote access. One possible justification of this
finding is the fact that the needs of a firm in terms of payroll system licences are standard for
each year, unlikely to vary across time and need limited computation power. Due to this
characteristic of payroll systems, further investigation is required so as to address if there is
diversity of answers when considering systems of a less predicted pattern of licence needs.
Moreover, given that firms are often handling sensitive data (e.g., financial statements,
employee personal information etc.), it was hypothesised that security concerns negatively
influence cloud adoption. Using the case of cloud-enabled payroll systems, the study did not
reveal that security concerns has an influence on the intention to adopt. Given that payroll
systems are handling some of the most sensitive data of the organisation, this finding could be
an indication that organisations and service providers are starting to build a more trusted
relationship.
Also, previous research studies attempt to qualify their results based on the industrial
sector to which responding organisation belongs to (Oliveira et al. 2014). Hence, this study
included this attribute as the control variable ‘domain’ and included respondents from more
that twelve different types of industries. The results of this preliminary study concluded that the
industry type did not have an influence of the intention to adopt cloud and cloud-enabled
payroll systems in particular. The existence of the HR department in the organisation was used
as a control variable, as well as the number of employees of the organisation. The number of
employees is considered as a variable measuring the size of the organisation. The study opted
against the use of revenue as a control variable, as the current economic situation in Greece has
reduced the validity of this measure as a proxy for organizational size.
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3.3.6 Implications
Theoretical Implications
Overall, this study showed that when considering the adoption of cloud services in a
specific business area, relative advantage factors such as cost reduction and security concerns
which are perceived to be leading the decision to adopt may not be as influential as remote
access is. The study regarded the HR business area and provided data that support the
assumption of this dissertation that cloud adoption factors differ when considering the adoption
of cloud computing at micro-organisational level. Hence, this study provides the basis for this
statement and support the generalisability of the findings through a study that includes several
business areas (discussed in Chapter 5). Additionally, this preliminary study has contributed by
shedding further light on cloud adoption decisions and by specifying cloud’s relative advantage
of cloud by identifying factors that define cloud’s relative advantage and testing their relevance.
In this way, it has been clarified that remote access is the most important factor of relative
advantage influencing the intention to adopt cloud, at least in the case of payroll systems.
Practical Implications
Beyond its theoretical contribution, the study generated implications that can be
valuable to practitioners especially from a marketing perspective. More specifically, according
the insights of this study, marketing campaigns should focus on promoting certain benefits of
the service that are enabled by cloud. For example, remote access was identified as the most
important factor influencing the adoption intention, at least for cloud-enabled payroll systems.
Hence, vendors offering cloud-enabled payroll systems should consider the promotion of the
remote access functionality of their products compared to other characteristics such as its costeffectiveness. At the same time, heavy investments on providing security assurances seem to be
no longer necessary for vendors, at least for those offering payroll systems.
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Limitations
This study had a number of limitations. First, the sample targeted Greek companies,
which implies that the study might reflect a situation in a specific country. Also, although the
findings of the study were to some extent aligned with the results of the preliminary qualitative
study, the main conclusions of the study were derived through the example of cloud-enabled
payroll systems. Hence, responses may be related to specific specificities of the HR business
area. The study focused on analysing the concept of relative advantage into its constituents for
the case of cloud computing and testing its impact on the decision to adopt. Thus, other factors
that may fall out of cloud’s relative advantage, but may have a smaller influence on the adoption
intention were not included in the research model of this study.
This subsection tested the impact of cloud’s relative advantage on the decision to adopt
cloud at micro-organisational level, through the consideration of cloud adoption in the HR
business area. Divergences between previous studies that examined cloud adoption at macroorganisational level and this study were discussed, especially concerning the impact of costreduction and security concerns on cloud computing adoption. These findings, although more
relevant to the HR business area, contribute by deriving supportive indications of RQ2. The
generalisability of these findings through the main quantitative study of this dissertation is
discussed in Chapter 5. The key outcomes of this preliminary study and their impact to the
approach of this dissertation are also illustrated in Figure 10.
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Figure 10 - Implications of the study with respect to the overall approach of the dissertation

3.4 Summary of Chapter 3
This Chapter presented the outline of the research approach followed in the PhD
research conducted in the frame of this dissertation. More specifically, it has outlined the mixedmethod approach followed. It has discussed its mixed-method research design, in which two
main research studies (qualitative and quantitative) are conducted concurrently and
independent of each other so as to respond to the two research questions of this dissertation.
Furthermore, in Section 3.2 and Section 3.3, it has discussed the preliminary studies conducted
in the frame of this dissertation. The research approaches of these studies as well as their
findings and implications for this dissertation have been discussed.
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4. CLOUD ADOPTION DECISION MAKING PROCESS
The literature on cloud adoption has largely focused on the factors that influence the
decision to adopt cloud whereas the structure of cloud adoption decision making process has
received little attention so far. Schneider and Sunyaev (2016) pinpoint the necessity of
investigating cloud computing decision making itself (Schneider et al. 2016). Along the same
lines, the findings of the preliminary qualitative study discussed in Section 3.2 provide
indications about the structure and the dynamics of cloud adoption decision making in the case
of public sector organizations, in this way highlighting the importance of understanding the
dynamics of cloud adoption decision making process.
This Chapter focuses on the structure of cloud adoption decision making process and
motivated through RQ1, ‘What is the cloud adoption decision making process followed in
organizations?’ It employs sensemaking theory and shows that this theory is a suitable lens for
appreciating and studying cloud adoption decision making (Weick, 2005).

This research

approach leads to the identification of the phases of the cloud adoption decision making process
and their characteristics. In this way, a framework for the structure of the cloud adoption
decision making process is derived.

4.1 Sensemaking theory for cloud computing
Drawing on sensemaking theory in the context of cloud computing, cloud computing
adoption decisions are considered as recursive sensemaking processes of learning about cloud,
enriching that knowledge and interpreting it in the context of the organization. Beginning by a
trigger, - e.g., a requirement of the users, a strategic goal of the organization, an opportunity to
continue an existing customer-vendor collaboration etc., organizing flux occurs and hence the
sensemaking process about cloud is initiated. Aiming to enhance the ‘what is this about?’’
question each sensemaking cycle involves a stage of information retrieval as well as
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interpretation and mental model formulation about the technology. During this stage, the
features summarized in Table 3 (Section 2.2.1), such as noticing and bracketing, labeling and
categorization, retrospective, presumption, social and systemic and organizing through
communication, interplay. Action feature focuses on the ‘what I do next?’ questions (Weick,
2009) and hence constitutes a second stage within the sensemaking cycle.
During this stage the mental model about adopting cloud in the context of the
organization, formulated during the previous stage is questioned towards its completeness so as
to determine (if necessary) further action. This may lead to the initiation of a new sensemaking
cycle in order to retrieve further information (if the mental model is considered as incomplete)
or to an adoption/rejection decision (if it is considered complete). In this way, information
retrieval, interpretation, mental model formulation and action progressively reveal and clarify
this new technological phenomenon through time by building on a series of iterative
sensemaking cycles which are constantly answering the ‘what is it about?’ and ‘what I do next?’
questions. An illustration of this process can be found in Figure 11.

Figure 11 – Sensemaking cycles

Using this theoretical lens, this Chapter progressively investigates the development of
answers on the ‘what is about?’ and ‘what I do next?’ questions employed by decision makers in
organizations in deciding about cloud adoption. Though this approach cloud decision making is
understood by viewing the ‘big picture’ of the process and conceiving ‘how’ several dynamics
within the process interpolate and lead to the finalization of the decision. The following section
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describes the methodological approach employed for gathering and analyzing empirical insights
with respect to the objective of this research.

4.2 Research approach
Given that the focus of this study is to understand the sensemaking process decision
makers follow when considering cloud adoption, a qualitative methodology was considered to be
the most appropriate. Although in principle, the use of other qualitative methods could have
been possibly used (e.g., focus groups, Delphi method) as it would enable the deep exploration
of the phenomenon, semi-structured interviews was employed so as to collect the data
(Furneaux et al. 2011). Semi-structured interviews were selected as they allowed the in-depth
questioning of the targeted topic with every study participant separately. This fostered the
deeper understanding of the issues airing by the sensemaking process for cloud adoption by
noting the independent perspective of several organizations. An interview agenda fostered the
assessment of the same topics across all interviews (Cassell et al. 1994). Respondents were
senior decision makers (i.e., CIOs or equivalent role) of organizations who were adequately
familiar with the cloud adoption decision of their organization and they were capable of
discussing it within an interview session. The use of semi-structured interviews offered the
flexibility to respondents to elaborate further on their views, highlighting the elements of the
cloud decision making process or the activities of the process that stood out while at the same
time allowing us to guide the discussion based on the agenda that has been defined a priori.
Intensity sampling (Paré 2004) was followed for selecting the respondents so as to
identify interviewees that are the key person involved (or leading) in the cloud decision making
process of their organization. The heterogeneity of participants in the study was ensured by
including organizations of a wide spectrum of domains, sizes (micro, SMEs, large, very large)
and countries (Germany, France, U.K., Austria, Greece, Poland, Italy, Belgium). A total of 24 for
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organizations providing 28 informants were included in the study.

The interviews lasted

between 30 minutes to 1.5 hours. Of the 28 informants 14 held a leading information technology
role in their organization, whereas 11 belonged to the high-level management of the firm.
Information about the interviewees is also illustrated in Table 9.
The interview agenda aimed at indirectly reflecting sensemaking features and process.
The agenda began with introductory questions about the profile of the organization and the role
of respondent and the use of cloud services. Then, a group of open questions concerning the
mechanisms used for retrieving and comprehending information about cloud computing were
included. This set of questions also contained more specific questions on the impact of Internet
means, events, external stakeholders, previous experiences in formulating perceptions about
cloud adoption. Furthermore, the agenda also questioned the steps of decision making process
undertaken for deciding to adopt or reject cloud, the difficulties and particularities arising, the
people involved and the reasons for their involvement, their reactions and unexpected incidents
experienced (if any). Further it included more specific questions on the impact of vendors on
the adoption decision, the mechanisms developed for cross-checking the information retrieved
and the piloting phase followed (if applicable). The interview agenda is included in Appendix 4.
The interviews were recorded and transcribed by the interviewer (most of the cases) or notes
were kept by the interviewer in cases where recording was not possible.
Table 9 - Profile details of interviewees informing the analysis

Interviewee

Job Title

Organization

[i1]

CIO

Regulatory NGO

[i2]

Head of Systems

Asset Management

[i3]

Director

Database Analytics

[i4]

CIO

Group of private hospitals

[i5]

CIO

Pharmaceutical

[i6]

Director

Educational and Psychological

Code

Support Center
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[i7]

Director

Clothing Producer and Retailer

[i8]

CEO

Customer Rights NGO

[i9]

Director

Consultancy of Electrical
Engineering and Automation

[i10]

CIO (country)

Pharmaceutical

[i11]

CIO EMEA

Pharmaceutical (same organization
as [i10])

[i12]

CIO

Hotel Chain

[i13]

Deputy CIO

Hospital

[i14]

Head of Network and Computer Systems

University

Administration
[i15]

Head of ICT

Municipality (Region)

[i16]

Systems Administrator

Regional Police Department

[i17]

IT Specialist

Municipality

[i18]

Manager

Educational Center

[i19]

Market Planner

E-commerce store

[i20]

Director

Accounting Consultancy

[i21]

Director

Restaurants Chain

[i22]

Director

Online educational services

[i23]

Division Manager

Hotel Chain

[i24]

Marketing Director

Educational Center

[i25]

Co-founder

Engineering Simulation Software
Company

[i26]

Co-founder

Pharmacy chain

[i27]

CIO

Public Hospital

[i28]

Infrastructure and Support Team leader

Investment Tax Specialists

4.3 Data analysis methodology
A first analysis (R1) on the interview transcripts was conducted using grounded theory
techniques so as to allow noticeable incidents and stages to be extracted throughout the dataset
rather than imposing them by our assumptions (Furneaux et al. 2011; Paré 2004; Strauss et al.
1998). This stage of analysis began by reading the interview data in order to identify the themes
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that were reappearing in the interview transcripts. After reading the data, initial assignment of
codes to all remarkable incidents that were relevant to some aspect of cloud adoption or the
sensemaking process followed. Axial coding was also conducted so as to identify categories and
concepts emerging through this first round of analysis. After the initial coding phase, codes and
relevant quotes were discussed among the author and her supervisors and overlaps between
codes or additional sub-codes were identified, whereas counter-examples for codes were also
derived. This led to a list of high-level thematic codes which were cross-checked in detail. At
this stage, inconsistencies and concepts that could be grouped under other concepts were noted
(e.g. discussing with colleagues was a sub-concept of discussing with other people).
Based on the output of this effort, the coding of the data was readdressed and an iterative
process that involved reading, re-coding and questioning the validity of the codes was followed.
Initial codes derived were revisited so that the merging, consolidation and abstraction of some
codes was conducted. This effort revealed a more concise set of codes which could illustrate
certain procedures that seemed part of the cloud adoption sensemaking process (e.g. visiting
cloud expos, presenting the cloud solution to the IT department, convincing the management
about cloud etc.). Moving on to the second round of analysis (R2) and by using our cloud
adoption sensemaking theory, we assigned codes to certain sensemaking features and noted
quotes that provided evidence of sensemaking cycles. For example, the quote “We went outside
Greece […] I visited a hospital in Barcelona […]” was coded as a Presumption and so on. This led
to third round of analysis (R3) through which larger quotes that seemed to be sketching parts of
the cloud adoption decision making process were noted (e.g. “The previous collaborators
attempt to convince us not to leave […] they tried to change our decision and to influence us
negatively. […]We discussed the options between the managers of the company (other 3
people)).” During this phase, the sequence of phases identified in each transcript was
highlighted.

The results of this data analysis methodology are described in detail in the

following section.
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4.4 Analysis
4.4.1 Phases in the cloud adoption decision making process
The analysis revealed that the decision making process concerning the adoption of cloud
computing in organizations can be decomposed into several phases i.e., building the mental
model, evaluating the mental model, confirming the mental model, comparing mental models,
exposing the mental model. It revealed that all these phases, except the exposing the mental
model, are performed by the leading decision maker (i.e., usually the CIO) who acts on behalf of
the organization. The exposing the mental model is likely to include additional executives
(e.g.,high-level management, IT department etc). It also showed that decisions take the shape of
a sensemaking process and that this process aims at a long-lasting redrafting of the perception
about cloud computing and its use in the organization. The examples presented in this section
demonstrate that cloud adoption decisions begin with an effort to build initial knowledge about
cloud as a possible solution to a businesses need. This is identified as the ‘Building the mental
model’ phase in the analysis. This first phase may include one or more (i.e., [1..n]) sensemaking
cycles. The processes may be then followed by one or more phases aiming at ‘Evaluating the
mental model’, or ‘Confirming the mental model’, or ‘Comparing the mental models’. These
phases may or may not appear in the cloud decision making process and for this reason are
noted in the diagram of Figure 12 as occurring [0…n] times. In cases where the company has an
internal dedicated IT department, which seems to depend on the company’s size, the end of the
sensemaking process is marked by the ‘Exposing the mental model’ phase. During this phase,
the CIO or technical team presents their findings or proposition for or against a cloud solution
and this is discussed with the company’s high level executives. Companies with no IT
department (in the sample, these were organizations of smaller size), may not need to go
through the ‘Exposing the mental model’ phase as the leader of the sensemaking process is likely
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to be a high level executive (e.g., CEO/Director). The rest of this section reveals how the
sensemaking process unfolds in phases, cycles and features.

Figure 12 - Framework depicting cloud adoption decision making processes

Building the mental model: discovering the cloud option
Building the mental model is usually one of the first phases that decision makers
undergo in their effort to familiarize themselves with the concept of cloud computing and to
develop an initial perception about adopting cloud in the context of their organization. Based on
the reasons that triggered the consideration of cloud, e.g., seeking to provide access to the
organization’s IT systems through mobile devices, following a policy of the enterprise for IT
maintenance cost reduction, need to minimize IT cost on firm’s chain expansion etc., a number
of sensemaking features were detected. These were retrospective, noticing and bracketing,
labeling and categorization, action and social and systemic features. Some of the most relevant
quotes are presented below, illustrating in this way how the building-the-mental-model phase
for cloud computing can evolve by also presenting the relevant features for each cycle.
As discussed in the literature review in Section 2, a notable benefit of cloud is its ability
to allow remote access to a company’s IT. One of the interviewees began his research seeking to
identify a CRM solution that provides this remote access capability ([i3]). In such cases, cloud is
not the sole option considered by the decision makers, but rather cloud-based solutions seem to
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be dominating the services market when needing to fulfil certain business needs such as remote
access to services. When seeking to fulfil a business need so as to improve business efficiency,
decision makers are looking to the whole spectrum of services capable of hosting the desired
improvement. For example, a decision maker seeking to purchase a CRM solution for the
organization began his cloud sensemaking process by searching for possible available solutions
through the web. This initial mental model state developed about a cloud-based CRM solution is
associated with the noticing and bracketing features, as the decision maker goes through several
CRM options listed on the web, noticing the existence of cloud-based CRM solutions and
bracketing basic views about it. The result of this process is characterized by action feature (i.e.,
‘what I do next?’) which in the example above leads to a shortlisting of three candidate services
and deciding to seek for further clarification through the next sensemaking cycle:

Noticing and Bracketing

“look for software solutions through the web, [we] wanted a CRM solution,
something online so that accessible from anywhere”

Action

“Derived a shortlist of 3”, Need for further clarification

Similar was the approach used by the decision maker [i9], seeking to purchase a disaster
recovery as a service system:

Noticing and Bracketing

“we went to the VMware trade show. Picked up solutions from 2-3 suppliers;
<company x> was one of them”

Action

Consolidating information with respect to the organization’s needs and contacting
vendors

Evaluating the mental model: questioning and enhancing the
interpretation
After building a basic mental model about a possible cloud-based option, decision
makers evaluate it by considering its appropriateness based on the organization’s needs.
Decision makers seek to also understand the experiences of other organizations with cloud
services. This phase involves further processing of the mental model as decision makers attempt
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to evaluate and reframe the mental model about cloud. In contrast to the purchasing model
promoted by major market players (that the cloud is a low investment risk, plug-and-play IT
option) organizations seemed to follow a more conservative approach of cross-checking and
complementing their perceptions about cloud before proceeding with further consideration of
its adoption.

The followed approaches ranged from online seeking for advice, to holding

discussions with individual experts such as consultants, colleagues whose opinions held
particular value.
For example, [i2] attempted to evaluate the understanding gained about the candidate
cloud solution by retrieving the experiences of other organizations from the web (in particular
online forums) and identifying certain aspects of the services that needed additional
clarification. This is associated with the social and systemic characteristics of sensemaking. This
leads to the conclusion that further clarification about the specific service is essential (action)
and subsequently to the next sensemaking cycle that involves contacting consultants so as to
elicit their opinion:

Labeling and

Checking for online advice about similar solutions:

Categorization & Social

“[…] It is very useful to be able to verify some of the things [online], does it really work

and Systemic

like this? it seems too good to be true. Is that right? [you may find a post saying] ‘I will
tell you, it’s pretty good but you know we tried that it was good but there were few
problems with it so we would advise you not to do that’ ”.

Action

Need further clarifications about the solution

Labeling and

“I also have a relationship with a couple of kind of consults who I can call and ask their

Categorization & Social

opinion on things like these things as well. They’re pretty technical as well, they are the

and Systemic

kind of consultants for SMEs so their knowledge is specific and small scale and have to
really break into this market […] Actually, clearly speaking to somebody to who I
respect, probably does carry more weight than reading, from people I don’t know, off
the Internet”.

Action

Need for more product specific information
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Cloud adoption entails the move of the data outside of the organization and handling by
an external provider. Hence, enhancing the mental model can also be relevant to questioning the
characteristics of the service against certain requirements (e.g., data to be stored at certain
geographic locations) or even the identification of certain vendor characteristics. For example in
the case of [i3], an insurance company handling patient records, in which the decision maker
had questioned some specific data storage requirements imposed by the German law (data not
to be stored outside Germany):

Labeling and

“got in touch to clarify some aspects and request references via email”

Categorization
Action

Continued information retrieval to satisfy the “criterion to be hosted in Germany”

Confirming the mental model: confirming the interpretation
Beyond the checking of demos or success stories of other organizations, cloud
technology, when compared to more traditional IS service provisioning paradigms, eases the
testing of the candidate services. Cloud allows decision makers to easily pilot the service without
having to install any software on their infrastructure or install hardware within their premises.
This characteristic of cloud computing allows the decision makers to carry out simulations of the
usage of the service within their organization before deciding to adopt the service.
Decision makers in all the cases that were analyzed sought to gain a more hand-on
experience of the candidate service. They did so either by viewing how the service functions
within the context of similar organizations and by previewing demos (i.e., passive confirmation),
or by piloting the candidate cloud service(s) in practice and preferably with end-users (active
confirmation). In the analysis, this ability of confirming the abstract knowledge about the cloud
service(s) through gaining a more realistic perspective of the service is interpreted in the frame
of the presumption feature.
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For example, aiming at finding a solution to satisfy the need of doctors to access the
hospital’s Picture Archiving and Communication System (PACS) system from anywhere, [i4]
came across the option to adopt a cloud-based PACS system. After building the initial mental
model about a possible cloud-based PACS solution, to gain a more hand-on proof of concept,
decision makers decided to visit other hospitals outside their country that were using it, to
understand how the system functioned in other medical institutions:

Presumption

“We went outside Greece […] I visited a hospital in Barcelona […] We checked what
other hospitals do”.

Action

Consolidating information on the practices of other organizations and the local legal
restrictions
“There were legal issues arising as we intended to use <solution by international
vendor>, but since we are in Greece, storing data outside the country was not possible”

Another approach followed was to invite candidate vendors to present their product so
that direct comparison between options was possible:
Presumption

“Each of them came in to present their solution to the management. Each presentation
took about 2 hours during which they demonstrated their solution and its
functionalities, the modules etc. And then all of them provided us with quotations” [i7].

Action

Executives consolidate the information and compare the options available

Another approach for confirming the cloud mental model, is by gaining a hands-on
experience on how one or more candidate cloud services could function within the organization.
For example, for the adoption of cloud-based CRM solution in a large international
pharmaceutical company, [i5] noted that testing was conducted within specific IT groups in
several countries in which the company spans and lasted for about a year:

Presumption

“Piloting had to do with specific groups which were testing for about a year.”

Action

IT department consolidates and processes the feedback in order to communicate a
strong case to the management

124

Comparing the mental model: checking alternative options
If more than one mental model have evolved through the sensemaking process (e.g.,
different options of IT services addressing the same need), then a phase in which the various
mental models are compared and contrasted may also exist in the cloud adoption decision
making process. The analysis suggests several criteria may arise for comparing possible options,
such as comparing the cloud vs non-cloud options or comparing several cloud options between
themselves. In this way the decision maker(s), move forward to rejecting those which seem to
poorly fit the organization’s needs, taking into account specific criteria that may carry weight for
them (e.g., in one example, successful client-vendor relationship). For example, [i6] wanted to
advance the capabilities of their business intelligence systems. Through their sensemaking
process several solutions for resolving the problem, including cloud-based ones, were identified.
To progress in their decision making, the organization’s decision makers held internal
discussions to decide whether to go for a cloud or non-cloud option. Then, the provider of the
organization’s existing business intelligence system attempted to convince the decision maker
not to go for a cloud-based solution yet. As the decision makers finalized their decision to adopt
a cloud-based solution, they held internal meetings in order to compare and contrast the cloud
options that were shortlisted so as to select the desired provider:

Organizing through

Holding internal discussions within the management team

communication
Action

“Then we rejected the two solutions that were on premise as we wanted to go for a cloud
solution.”

Social and Systemic

“The previous collaborators attempt to convince us not to leave. They are planning to
move their products to the cloud at some point. So they were trying to convince us, not
to do the transition to the cloud, not to make this change. And proposed us to adopt the
next version of their product which would also be cloud based. So in this way, they tried
to change our decision and to influence us negatively. […]We discussed the options
between the managers of the company (other 3 people).”
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Action

Decision to proceed with cloud solution

Organizing through

Comparing the two solutions “The second option was at least twice the cost of the first

communication

one. In addition, reasons such as that we liked the people (we could communicate with
them) also influenced our decision”.

Action

“And then out of the two cloud options, we selected one of them. […] We voted 3 for -1
against. And then we proceeded further with designing.”

Comparing the mental model phase may also entail comparisons of two or more cloudbased services responding to the same IT need. In such cases, decision makers develop their
own criteria for identifying the advantages and disadvantages of each option and the weight
associated with each of them. These criteria are usually a synthesis of previous experiences and
their (thus- far) perception of cloud. For example, for [i2] the choice between a large global
technology provider and a small local provider was determined based on the proven
trustworthiness of the smaller one:

Labeling and

“I rely on the expertise of the party e.g. [company x, small vendor] to be recommending

categorization &

a solution that has confidence on it, they have implemented similar solutions before. So

Retrospective

we had a choice to make between [company y] and [company x solution]. [Company x
solution] being the more expensive solution. Directly decided to go with that solution
[…] think it’s a better solution even if it is more expensive. They could both work, but I
am happy to go with the more expensive one, but a more proven solution. […]”.

Action

Decision to go with [company x]

Exposing the mental model: communicating the interpretation to the
organization
While the perception of adopting cloud for the organization are redrafted through
continuous information retrieval, processing and questioning, the perceptions are also
communicated and exposed to other members of the organization. In this way, the mental
model derived by the leading decision maker (i.e., CIO in most of the cases) is discussed with
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other collogues within the organization (e.g. technical team) and the management of the
organization so as to identify additional flaws and/or finalize the adoption or rejection decision
and to justify their choice. For example [i2], during this phase, presented the solution to the
technically qualified peers so they could explore any possible flaws. Following this stage, the CIO
consolidates information and presents his mental model to higher level management in an effort
to communicate his frame of understanding of the candidate cloud solution. Throughout this
effort high level management will consider the understanding and identify any possible flaws:

Organizing through

“[…then the vendor] came in to present the solution to my team [the board of a sort of

communication

technical network]”

Action

Consolidating information to present it to the company’s executives

“It will be presented to the founders and a couple of other interested partners […].I
Organizing through

think, they [the CxOs of the company] want to examine and to check my decision

communication

making process really, they aren’t experts in this kind of IT field, however, they are
smart and have been around quite some time so they would be able to ask good,
insightful questions around some of this stuff and potentially expose flaws of my
thinking in areas that I haven’t investigated that I should investigate, […] they might be
able to tell whether I have done a good job coming to a good decision.” [i2]

Action

“And if I haven’t I will obviously go away and do further research or get a competitive
bid or something like that just so I can make a more complete decision.”

4.4.2 The process of sensemaking as a pathway for deciding about cloud
The research presented so far provides examples of how Weick’s (2009) concept of
sensemaking cycles and features guided us in analyzing the cloud sensemaking process into its
constituents so that the cycles and phases that compose it were revealed. So far, the data have
been analyzed in a phase-by-phase approach so as to illustrate how the data led us to the
identification of phases, cycles and features for cloud adoption decision making. However, using
this frame of analysis in this subsection addresses the sensemaking process followed from its
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initial stage up to the decision to adopt. This subsection thus focuses on connecting the phases
into a sequence which may provide a more holistic understanding on how the cloud decision
sensemaking process evolves. To so illustrate, the phases presented by [i2] are used so as to
build an example of how a sensemaking process about cloud can evolve from initial
interpretation into a specific solution that fits the organization’s needs and lead to the assembly
of the decision to adopt (illustrated in Figure 13).

Figure 13 - Sensemaking process in the example of [i2]

Figure 13, presents the whole sensemaking process followed in the case of [i2], leading to
the decision to adopt a cloud-based disaster recovery service. The desire to upgrade existing
systems (organizing flux), leads to the building of the mental model about a potential cloudbased solution. Through the first cycle of this phase, a potential new solution, made available by
the existing vendor, is considered since the interviewee recalls previous positive experiences
with the same vendor: “We were happy with the way we worked together” (Cycle 1).
After constructing a basic understanding of the cloud-based solution proposed by the
vendor, further information about the vendor’s new cloud solution is requested (Action connecting Cycle 1 and Cycle 2). By meeting the vendor a couple of times, noticing and
bracketing of the new solution is achieved so that initial understanding about the potential
solution is constructed. In this way throughout the meetings with the vendor an initial decision
around it is starting to build (Cycle 2). Up to this stage, a basic mental model about how the
potential cloud-based disaster recovery solution would fit to the organization context has been
built.
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Since further information through other sources is required (Action – connecting Cycle 2
and Cycle 3), the decision maker is searching for experiences of others through the web (Cycle 3)
and discussing with external consultants (Cycle 4). In this way he/she is evaluating the
correctness and completeness of the mental model composed so far (i.e., through previous
sensemaking cycles). The particular evaluating-the-mental-model phase is constructed of
labeling and categorization and social and systemic features (Cycle 3, Cycle 4).
Following the evaluation phase, the decision maker needs more tangible experience of
the service (Action - connecting Cycle 4 and Cycle 5). Hence, the sensemaking process moves on
to the confirmatory phase. During this phase, the decision maker requests a presentation of the
end-product by the vendor so as to presume the abstract knowledge built about the cloud
solution so far and gain more concrete and tangible knowledge about it (Cycle 5).
As the mental model about the potential cloud solution becomes more specific, the
decision maker looks for alternative solutions (Action – connecting Cycle 5 and Cycle 6). In this
way, the sensemaking process moves on to the Comparing-the-mental-model phase, so as to
compare available options and question the benefits of one option against the other. During this
phase, the two mental models are compared (Cycle 6).
Finally, once the understanding of the cloud-based disaster recovery solution by the
main decision maker is close to final, the mental model is being exposed to the rest of the
organization in order to detect flaws and finalize the decision, or seek for further interpretation
(Action – connecting Cycle 6 and Cycle 7). In this particular case, the mental model is first being
exposed to the IT team (Cycle 7) and then to the high-level management of the organization
(Cycle 8). Relevant quotes for each cycle, can be found in Appendix 5 (table concerning the
quotes of [i2]).
As demonstrated through the example of Figure 13, the Action feature connects each
sensemaking cycle with the previous sensemaking cycle. During this stage, the interpretation of
cloud in the context of the organization derived so far is consolidated and questioned, hence
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prescribing the next sensemaking cycle. For example between Cycle 7 and Cycle 8 of Figure 13,
the interviewee is said to be consolidating the information about cloud retrieved through Cycles
1 to 6 with the information collected through Cycle 7 (the presentation of the cloud service to the
IT team by the provider). Through this effort, he consolidates his reflections and presents them
to the company’s executives in Cycle 8: “So now I am going to present [to the company’s
executives] what they [the vendor] present to me and to my team. That’s the way it is going to
work.” [i2]. In other words, during this transition between cycles, the interviewee questions the
understanding of the cloud service in the context of the organization that has been derived so
far. Depending on the output of this effort, the interviewee directs further Action to be taken and
hence leads to the next sensemaking cycle (e.g. discuss the interpretation with the organization’s
executives, seek for further answers to questions, determine adoption/rejection decision etc.).

Common pathways of cloud decision making
The analysis shows that in most of the cases the phases concerned with building-themental-model and exposing-the-mental-model are placed at the beginning and the end of the
cloud decision making process respectively. As a first step towards cloud decision making,
decision makers begin by building an abstract mental model about cloud in the context of their
organization. The building-the-mental-model phase may be captured by one or more
sensemaking cycles (see examples in Figure 13, Figure 14) through which a basic understanding
about cloud in the context of the organization is being developed. Similarly, during the last
phase of cloud adoption decision making the mental model is being exposed (see examples in
Figure 13, Figure 14). During this last phase of the pathway, the interpretation of cloud in the
context of the organization has matured and become specific enough, so as to expose it to the
organization’s executives. Between the building-the-mental-model and exposing-the-mental-
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model phases, the sensemaking pathway may include any of the rest of the phases i.e.,
evaluating, confirming and comparing.

[i4]

[i3]

[i5]
Figure 14 - Patterns followed cloud decision makers (detailed analysis of interviews [i3], [i4],
[i5] included in Appendix 5)

For companies of smaller size (Figure 15), which do not have an internal IT department,
usually another high-level executive (e.g. director, co-founder etc.) takes the initiative to
consider cloud as a possible technological solution to a business need. In such cases, if the high
level management is leading the sensemaking process, a phase in which the cloud interpretation
is exposed within the organization may not be necessary. Such examples are illustrated in
Figure 15, based on interviews [i6] and [i7]. In [i6], the consideration of adopting a cloud-based
CRM system in a micro-sized company is driven directly by the director and [i7] is a family SME
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in which one of the directors is leading the consideration of a cloud business intelligence system
for their organization.

[i6]

[i7]
Figure 15 - Patterns followed by smaller companies without IT department – Omission of the
‘Exposing the mental model’ phase (detailed analysis of interviews [i6] and [i7] included in Appendix
5)

Rejecting the cloud
In addition to the sensemaking process leading to the decision to adopt cloud, a case in
which the option of adopting a cloud-based service is rejected, has also been identified. In this
case, cloud sensemaking process is terminated at some point within the process, i.e., it is
terminated by the time the decision maker realizes that the cloud option does not fit to the
organization’s needs (example illustrated in Figure 16) or even at later stages e.g. rejected by the
management. In the case of [i8], after building a basic mental model about adopting a cloud
service in the organization, the cloud-based option is evaluated against the organization’s needs
and competences. During that phase, the cloud-based option is rejected and hence the cloud
sensemaking process is terminated.
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4.5 Discussion
This Section presents the framework on cloud adoption decision making as derived from
the analysis. It discusses possible variations of the framework and provides information about
the constituents of the decision making process. It also, reflects on the impact of the
identification of the cloud adoption decision making phases to the findings of previous studies
on cloud computing adoption.
Cloud decision making framework
The analysis demonstrates that cloud adoption decisions involve a social, messy and
temporally emergent decision making process. Up to now this research has depicted how cloud
adoption decisions take the shape of a sensemaking process and anticipated that this process
aims at a long-lasting redrafting of the perception about cloud computing and its use in the
organization. As demonstrated through the examples of the previous section, cloud adoption
decisions begin with an effort to build initial knowledge about cloud as a possible solution to a
businesses need. Hence, as illustrated in Figure 16, cloud adoption decisions begin with the
‘Building the mental model’ phase. As explained earlier, this phase may include one or more
(i.e., [1..n]) sensemaking cycles. Then the processes many be followed by one or more phases
aiming at ‘Evaluating the mental model’, or ‘Confirming the mental model’, or ‘Comparing the
mental model’. These phases may or may not appear in the cloud decision making process and
hence they are illustrated in Figure 16 as [0…n].

In cases that the company has an internal

dedicated IT department (this seems to depend on the company’s size), the end of the
sensemaking process is marked by the ‘Exposing the mental model’ phase. During this phase,
the CIO or technical team presents its findings or proposition for or against a cloud solution and
this is discussed with the company’s high level executives. Companies with no IT department
(i.e., of smaller size), may not need to go through the ‘Exposing the mental model’ phase as the
leader of the sensemaking process is likely to be a high level executive (e.g. CEO/Director).
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Figure 16 - Framework depicting cloud adoption decision making processes

The sketching of a framework for cloud adoption decision making allowed us to identify
the phases that may be included in the decision making process as well as inform their role
within the process. In this way, insights on the decision makers involved in the decision making
process were derived as well as information about the stages in which they are involved. More
specifically, throughout the analysis it has been demonstrated that the sensemaking process is
always initiated and led by one person (usually the CIO). ‘Building the mental model’,
‘Evaluating the mental model’, ‘Comparing the mental model’ tend to be conducted by the leader
of the process. ‘Confirming the mental model’ may also include end-users or members of the IT
department who are involved in the piloting of the service. ‘Exposing the mental model’ is a
collective phase that involves the leader of the sensemaking process presenting his/her
perception of cloud in the context of the organization to several teams (technical team, high level
executives etc.). Thus, this finding shows who is involved in the cloud decision making process
and their roles.
The framework developed may be different for cloud adoption decision making
processes followed in companies with an IT department vs. those without. As shown in the
analysis, in smaller companies without a dedicated IT department, cloud adoption decision
making is led directly by the management of the organization rather than the CIO or some highlevel IT executive. In these companies, ‘Exposing the mental model’ phase is not necessary and
hence the decision making process may be simpler. Previous findings note that organizational
size has an influence on the decision to adopt cloud (Alshamaila et al. 2013a; Asatiani 2015; Low
et al. 2011; Oliveira et al. 2014; Saedi et al. 2013). The proposed framework provides additional
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insights concerning these findings as it relates company size to the absence of an IT department
and to the direct involvement of management. While the sample is not sufficient for
generalizations in a statistical sense, it is anticipated that this finding can offer a useful
problematization for developing more inclusive and more relevant questionnaire instruments in
future quantitative research studying cloud computing adoption.
Cloud decision making and its heterogeneous components
Through the consideration that cloud adoption decision making is a sensemaking
process, this study is also able to show that several heterogeneous components such as intuition,
social influence, tacit knowledge, evidence, organizational hierarchy and criticism influence the
construction of attitude towards cloud computing adoption. For example, since technology
decision makers have significant experience with previous technologies, cloud adoption
decisions also involved Intuition which links to how traces of previous technologies reflect on
expectations from cloud computing technology (e.g. “For the solution we finally selected, there
was a previous experience by the CIO, who came from another company[…]” [i5]). Social
influence is also involved in cloud adoption decision making. As revealed in the analysis, social
influence is driven by colleagues of other organizations, technology gurus and experts that are
highly appreciated by the decision maker. In some cases, interviewees even traveled abroad to
gain the views of colleagues adopting a similar cloud service (e.g. “We went outside Greece […] I
visited a hospital in Barcelona and we also consulted a solution from USA. […] We checked what
other hospitals do” [i4]). Tacit knowledge is built through the exposure of the decision makers
to promotions of the cloud through events, press releases, white papers and industry studies
(e.g. “we went to the VMware trade show. Pickup solutions from 2-3 suppliers, <company x>
was one of them” [i9]). Logic is also used to consider the measurable attributes of cloud
adoption such as cost savings etc. (e.g. “[…]As we are currently expanding and the retail domain
is a big challenge for us. We plan, at least for the next 5 years, to open 10 new sales points every
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year. This [cloud] provides us with the flexibility to do so quickly and without any major costs.”)
[i7]. Evidence arises through the experience of the decision maker with the cloud services
through demos and small-scale pilots of the services (e.g. “Tested and installed for minimum
one month [the 4-5 solutions] by 3 people [in the company] who were comparing in parallel and
discussing frequently” [i8]). Hierarchy, is relevant to the different roles of executives involved
in the decision making and the weight associated with their views (e.g. “Presented this solution
to general manager of <the hospital> and to chief doctors from the imaging department” [i4]).
Criticism is linked to the presentation of the proposed cloud solutions to colleagues within the
organization and the interactive talk through the proposed solution so as to reach a common
and mindful decision (“As we have large stakeholders, this had also to go through the CEO […],
but you have to go with a strong case in order to convince him” [i5]).
Although these heterogeneous components are in some cases antithetical (e.g. tacit
knowledge – logic), they coexist in the decision making process. This is also supported by
evidence of Venters and Whitley (2012) noting that decision makers seek to gain at least
equivalence from the cloud service to be employed compared to the technology previously used
(e.g. response time to be at least equivalent to the quality of service offered when the service was
running locally, security level to be at least equivalent to that experienced when running the
service locally etc.) (Venters et al. 2012). This equivalence notion is considered to be involving
both tacit knowledge and logic. Tacit knowledge is linked to the understanding of what the cloud
technology should be and logic associated with expectations from the cloud technology if
compared to the infrastructure used before. Such heterogeneous components are not instantly
formulated or constant once the question of considering cloud services arises. But, they build,
evolve and are constantly revised after each sensemaking cycle as the perception about cloud
and its adoption in the organization is redrafted throughout the sensemaking process. This
conclusion also affirms that during the decision making process for cloud adoption, reasons (or
factors in the cloud adoption literature) concerning cloud computing adoption are never
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decoupled from such heterogeneous components. Hence, this provides a more adequate
explanation concerning the indications of existing research, that perceptions about the term
‘cloud’ itself also have an impact on the decision to adopt (Morgan et al. 2013).

Such

perceptions about the term ‘cloud’ are directly related to heterogeneous components such as
intuition and tacit knowledge and although transparent to the decision maker, they hold a
notable impact on the framing of his/her perceptions about cloud.
Cloud decision making phases and their relevance to existing findings on
cloud adoption
Cloud computing is said to be minimizing IT investment risk since it fosters the hiring of
the service for a period of time (e.g. renting one server with 6-month contract)(Willcocks et al.
2013). This benefit is expected to be minimizing the risk of the cloud adoption decision and
hence one would expect that no extensive research and discussion is necessary before deciding
to move to the cloud. However, the analysis provides contradictory evidence, noting that the
cloud adoption decision making can be social during several different phases of the sensemaking
process. For example, this analysis has shown that perceptions about cloud can be built by the
decision makers’ social setting through the use of forums, personal contacts, consultants,
participation to cloud conferences and expos etc. Also, at the stage of ‘Building the mental
model’ social influences can contribute to building initial perception about cloud and how it
could be adopted in the context of the organization e.g. “Saw it on Facebook”[i6]. At the
‘Evaluating the mental model’ phase social influences contribute to retrieving justifications
about a certain perception or changing the perception the decision maker has about cloud e.g.
“It is very useful to be able to verify some of the things [online], does it really work like this? It
seems too good to be true. Is that right? [you may find a post saying] ‘I will tell you, it’s pretty
good but you know we tried that it was good but there were few problems with it so we would
advise you not to do that. Some advice I got online was good.[…] I actually joint a linked in
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group in two weeks ago called something like cloud computing for SME” [i2]. ‘Comparing the
mental model’ phase also encapsulates social influences as during that phase decision makers
tend to discuss a lot about the cloud service being tested and share their thoughts about it.
Connecting this evidence, with the findings of existing research indicating that social influences
is a factor that influences cloud adoption decisions, the identification of phases into which social
influences may appear provides supplementary insights into how and when social influences
impact the decision to adopt cloud service.
As cloud is turning computing services into utility (Carr 2009), the purchasing concept
of cloud services is expected to be making the IT market more impersonal - cloud services can be
purchased online without direct interaction between the customer and the provider. The
findings show that decision makers are often keen on meeting the providers in person and
getting to know the organizational culture of the provider as this allows them to build a
trustworthy customer-vendor relationship: “Each of them came in to present their solution to
the management. Each presentation took about 2 hours during which they demonstrated their
solution and its functionalities, the modules etc. And then all of them provided us with
quotations” [i7]. Moreover, the analysis shows that customers seek to identify and critically
evaluate the vendor’s intentions in building this relationship from the very early cycles of their
sensemaking process (e.g. building or confirming the mental model phases). They are aiming at
identifying and questioning the vendor’s intentions (e.g. if the vendor is responsive, friendly
etc.) from the very early cycles of their sensemaking process, thus building or confirming the
mental model about the desired cloud service. This is because decision makers believe that
successful experiences with previous technologies have been the result of a combination of
certain vendor characteristics (e.g. good communication, team working skills). Hence they seek
to confirm the existence of such characteristics also for the case of cloud, despite the fact that
cloud involves a much lower investment risks and is promoted as an off-the-shelf service.
Instead, decision makers are looking for specific vendor characteristics even from the ‘Building
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the mental model’ phase and their detection is manifesting the preference of the decision maker
during the later phases of the process (e.g. “we‘ve always succeeded well by working across as a
group, we achieved a lot with a small amount of people. A lot more than a lot of people expect.
And we kind of expect the same thing from the vendor. […] we want people that are
approachable as persons, people that we can work with for an idea” [i2], “We had found five, but
the fifth did not get back to us. Probably the company was not interested in customers of the
size, as although we had arranged an appointment they never came in to present us the product”
[i7]). These insights are to a large extent aligned with the findings of Michell & Fitzerland (1997)
on the outsourcing decision making process and vendor selection (discussed in Section 2.3).
More specifically, IS outsourcing decision making involved a lot of interaction between the
vendor and the customer (e.g., invitation to tender, vendor to be providing ideas about possible
solutions etc.). This interaction provided the opportunity to the decision maker to get to know
the IS outsourcing vendor and assess the vendor with respect to certain selection criteria such as
cultural match, understanding of the vendor as a high-quality organization, with demonstrated
relevance and financial stability.
The identification of the ‘Exposing the mental model’ phase helps us to rationalize the
findings of existing literature highlighting top-management support as one of the factors
catalyzing cloud adoption (Alshamaila et al. 2013a; Asatiani 2015; Low et al. 2011; Oliveira et al.
2014). As indicated by the framework derived in Figure 16, ‘Exposing the mental model’ phase
appears towards the end of the sensemaking process. During this phase the candidate cloud
solution is presented to several groups in the organization (technical team, high-level executives,
other regions in which the company spans etc.) and hence top-management support is a factor
that appears towards the end of the process. Given this finding, it should be noted that
respondents are more likely to consider it as one very important factor (fresh in their memory,
more solid as a factor as it appears towards the end of the process– no more redrafting of cloud
perception). In addition, according to the framework, smaller companies with no IT department
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may not have the ‘Exposing the mental model’ phase and hence top-management support might
not be relevant as a factor since the cloud adoption initiative is driven by the top-management
itself.
Beyond the addressing the findings of this study with respect to existing findings on
cloud adoption, similarities with the IS outsourcing decision making process discussed in
Section 2.3.

Both the processes involve information retrieval as a mean for knowledge

enhancement about the candidate service. In addition, in both the cloud and the outsourcing
decision making process, the interaction with the vendor so as to

4.6 Summary
This Chapter analyzed cloud adoption decisions through the lens of sensemaking theory.
This analysis was based on qualitative empirical data from interviews with CIOs and high-level
executives of organizations and has led to the identification of phases, cycles and features that
decision makers follow while learning about cloud and interpreting its potential adoption within
their organization.

Through the synthesis of these findings, a framework sketching the

sensemaking process for cloud adoption decision making and noting possible variations of it was
developed. This framework is useful both for practitioners and researchers. The framework
contributes to the cloud adoption literature by shaping the structure of cloud adoption decisions
and the roles of the stakeholders involved. In addition, it provides further implications on the
findings of previous cloud adoption studies (e.g. at which phases certain factors appear and how
these affect the decision to adopt) as well as advice for future studies on cloud computing
adoption (e.g. who is involved in the process). The identification of phases guides vendors and
marketers how they should promote their cloud services and handle their candidate customers.
Chapter 7 provides a detailed analysis of the contribution of this study to cloud adoption
literature and IS adoption literature as well as its practical implications.
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5. FACTORS AFFECTING CLOUD COMPUTING ADOPTION IN
SPECIFIC BUSINESS AREAS
The cloud adoption literature has made notable efforts to identify cloud adoption factors
and their impact on the decision to adopt cloud services within organizations (there were
extensively discussed in Chapter 2). Most of the existing studies have focused on addressing the
adoption of cloud services in the organization as a whole and did not consider cloud adoption
factors when the adoption refers to specific business area rather than the organization as a
whole. In Section 3.3, this dissertation discussed this limitation and defines a model for testing
cloud’s relative advantage on the intention to adopt cloud by employing the HR business area as
an example. The study presented in this Chapter aims at testing the generalizability of the
results discussed in Section 3.3. It also expands the research model employed in the preliminary
quantitative study of Section 3.3 to include the concept of organizational innovativeness and
tests the model across several different business areas.

5.1 Diffusion of innovation and Organizational capability theory as
complementary lenses for cloud computing adoption factors
Both Diffusion of Innovation and Organizational Capability theories have been widely
used for the adoption of new innovative technologies. Existing research has successfully
employed Diffusion of Innovation theory for the adoption of IS innovations in the past (Chau et
al. 1997; Kuan et al. 2001b). At the same time, Organizational Capability theory has also been
used to frame previous studies addressing the adoption of new technologies which have been
predecessors of cloud e.g. grid-computing, organizational virtualization (Liu

et al. 2008;

Messerschmidt et al. 2013). The theory provides notable direction for understanding the impact
of the organization’s innovativeness on the decision to adopt cloud. Successful innovations
usually form an s-shaped graph of diffusion which illustrates the diffusion level with respect to
time (Rogers 1995). As cloud is still considered as an innovation (i.e., at first half of the
diffusion of innovation curve), the adoption of cloud prior majority is also relevant to capability
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of the organization to view the benefits of the technology upfront of the rest. This also links to
the willingness of the organization to transform through the adoption of cloud technologies
(Venters et al., 2012). Organizational capability can provide an alternative lens for
understanding cloud adoption decisions as it accounts for the intention of the organization to
gain competitive advantage in the particular business area by adopting new IT innovative
structures such as cloud computing.

5.2 Hypotheses development
To formulate its hypotheses, this Chapter builds on the preliminary quantitative study
presented in Section 3.3 and existing literature.
5.2.1 Relative advantage
Existing literature has employed several approaches for defining cloud’s relative
advantage (as discussed in Section 3.3.1). The definitions of existing literature in combination
with the findings of the preliminary qualitative study (Section 3.2) have assisted the analysis of
cloud’s relative advantage into cost benefits, security concerns and remote access capability. The
impact of cloud’s relative advantage in terms of cost benefits, security concerns and remote
access capability, on the intention to adopt cloud was then investigated in the frame of this
dissertation through the preliminary quantitative study (Section 3.3). The example of cloudenabled payroll systems was employed for testing this research model.
The main quantitative study of this dissertation aims to expand and test the applicability
of the findings of the preliminary quantitative study beyond the HR business area. Hence, it
adopts the definition of cloud’s relative advantage defined in Section 3.3. To this end, the
hypotheses concerning cloud’s relative advantage (H1-H3) defined in Section 3.3, are being
extended for framing part of the research model of the main quantitative study:
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H1: Perceived cost reduction positively influences intention to adopt cloud services
when considering cloud adoption in a specific business area

H2: Perceived remote access positively influences intention to adopt cloud services
when considering cloud adoption in a specific business area

H3: Security concerns negatively influence intention to adopt cloud services when
considering cloud adoption in a specific business area
5.2.2 Organizational innovativeness
Beyond the benefits or risks that the technology brings to the organization, the
innovation characteristics of the organization need to be accounted for, so as to derive more
holistic and meaningful conclusions about cloud adoption decisions (Oliveira et al. 2014).
Guided by Organizational Capability theory, this study uses the concept of organizational
innovativeness (measured through the concepts of personnel innovativeness and managerial
innovativeness) and tests its impact on the decision to adopt cloud. Organizational
innovativeness is associated with the innovativeness of the organization that triggers its interest
in exploring and adopting innovations earlier than other members of the same social context or
industry (Rogers 1995). The innovativeness of the organization has been partly expressed in
previous cloud adoption studies. For example, in Lian et al. (2014), it is expressed in terms of
the human dimension of cloud computing adoption and more specifically through the
innovation competences of the CIO (CIO innovativeness) (Lian et al 2014). Other studies that
have considered organizational innovativeness to a smaller extent, are studies that have
addressed managerial support (Low et al. 2011; Morgan et al. 2013). Managerial support can be
considered as partly related to the concept of organizational innovativeness (and managerial
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innovativeness) as it is associated with how open the organization’s management is towards
adopting cloud computing.
The preliminary qualitative study (Section 3.2), also supports this association as it has
indicated that both personnel and managerial support (i.e., political support in the case of public
sector) are important for boosting the decision to adopt cloud. Personnel innovativeness is
related to the innovativeness of the ICT manager of a public institution to suggest and persuade
the high-level governmental executives about the essence of adopting cloud technologies (e.g.
“persuading the government[…]” [i5_CIO]). Managerial innovativeness is relevant to the extent
to which the high-level governmental executives are open to adopting new technologies (e.g.
“[…] had to explain the benefits of Cloud Computing to the Parliamentary Management and
convincing them of the importance of the migration process” [i7_PM], “procrastination of
taking the decision by managers[…]” [i16_CIO]). Based on line of argumentation, the fourth and
fifth hypotheses of this study with respect to organizational innovativeness are articulated as
follows:
H4: Personnel innovativeness positively influences intention to adopt cloud services
H5: Managerial innovativeness positively influences intention to adopt cloud services

5.2.3 Control variables
Existing literature on cloud adoption has used organisation size as one of its segments.
For this reason, organizational size is included as a control variable in the particular research
model. Since the target audience were Greek companies, organisational size is measured only in
terms of numbers of employees. The study did not account for the annual turnover as another
indicator of organizational size since this factor is affected by the current economic situation of
the country and therefore it is not a reliable indicator of company size. In addition, similarly to
previous studies, industry type has also been considered as another segment for previous studies
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and hence industry type is included as one of the control variables in the model. Finally, since
the study aims at addressing several business areas, the type of business area was also
controlled. The hypotheses and control variables of this study are also illustrated in Figure 17.
The following section provides an overview of the methodology followed for conducting the
main quantitative study of this dissertation.

Figure 17 – Main quantitative study research model

5.3 Research methodology
5.3.1 Data collection
The study followed a quantitative methodology so as to test the proposed hypotheses
using the firm as the unit of analysis. A survey was used as the instrument through which the
hypotheses were tested. The questions employed for the survey are listed in Appendix 6 of this
dissertation. To relate the questions about factors and intention to adopt cloud in a certain
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business area, the beginning of the survey respondents were requested to choose one business
area among a list of various business areas (i.e., Cutomer Care, Sales, Marketing, Production,
Finance, Product Development, Supply Chain, Human Resources). More specifically, they were
required to choose the business area of the business which their firm is likely to adopt cloud or
have adopted cloud services. After providing their choice, respondents were requested to answer
questions about the impact of certain factors on the decision to adopt cloud services in the
business area previously chosen.
The respondents targeted were mainly Chief Information Officers (or equivalent role),
whereas in cases of firms of smaller sizes the Director or CEO participated in the survey. This
audience is considered as the most appropriate for responding to the survey since CIOs are
usually the leading decision maker for technological decisions. The sample population included
Greek firms of several sizes and of several different industries. The survey was available online
through the use of an online survey tool (Qualtrics). To collect the responses, an initial email
inviting participants to respond to the online survey was disseminated. Afterwards, a couple of
reminder emails followed, as well as follow-up phone calls in order to remind participants to
respond. Each company was asked to respond to the questionnaire only once. Responses were
collected from March 2015 to June 2015.

Out of the 1530 emails, a total of 74 valid

questionnaires were collected. The response rate of the respondents invited to participate in the
study was 4,8% which is typical for studies targeting senior managers via emailed survey.
5.3.2 Measurement & scale development
To examine the impact of certain factors on the intention to adopt cloud services in a
specific business area the research model included only first-order constructs. As discussed in
Section 5.2, these constructs are associated with diffusion of innovation theory (relative
advantage) and organisational capability theory (organisational capability theory). More
specifically, the cost reduction, remote access desire and security concerns constructs are
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grouped under cloud’s relative advantage whereas managerial and personnel innovativeness are
grouped under organizational innovativeness.
In nearly all cases, items were adapted from existing studies. Reduction of cost in the
proposed model was measured using three items based on Premkumar et al. (1999) and the
responses were provided in a seven-point Likert-type scale with endpoints Strongly Agree (1),
Strongly Disagree (7) (Premkumar et al. 1999). Remote access was measured through three
items (Polyviou 2015). Relevant answers were provided in seven-point Likert-type scale with
endpoints Strongly Disagree (1), Strongly Agree (7). This set of items was self-developed and its
validity has been tested through the preliminary quantitative study presented in Section 3.3.
Security concerns were measured through a measurement instrument provided by existing
literature (Oliveira et al. 2014). Similarly to other constructs, the responses for this construct
were measured in seven-point Likert-type scale with endpoints Not At All (1), Very Much (7).
Personnel innovativeness is relevant to the innovativeness of the staff members of the company
(particularly the CIO in this case), to explore and propose new technologies. The personnel
innovativeness was measured using four items as adopted by Messerschmidt et al. (2012)
whereas answers were measured in seven-point Likert-type scale with endpoints Strongly
Disagree (1), Strongly Agree (7). Managerial innovativeness relevant to the innovativeness of
other high-level executives was also measured using three items and a seven-point Likert-type
scale for the answers (Messerschmidt et al. 2013). The relevant constructs and items are
included in Appendix 6.
The target audience were mainly Greek native speakers. All items were translated in the
respondents’ native language and then the accuracy of the translation was cross-checked by
translating the items in Greek back to English (Brislin 1970). The questionnaire was initially
pre-tested with professionals from the IT industry (cloud providers) and then it was piloted
using five executives holding CIOs or related roles.
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5.4 Results
5.4.1 Demographics
Respondents to the survey were representatives of a plethora of different industry
sectors such as technology (24%), consulting services (11%), retail and wholesale (8%), banking
sectors (5%) and other sectors. The several different sectors recorded throughout the survey and
the representation of these industries (in percentage) included the sample population included
by the survey is illustrated in Table 10.
Table 10- Industry sectors participating in the study

Sector

%

Banking

5.4

Retail and Wholesale

8.1

Technology

24.3

Media

2.7

Food and Beverages

4.1

Travel and Leisure

4.1

Industrial Products and

4.1

Services
Maritime
Stock

1.4
Exchange

1.4

Services
Construction

1.4

Healthcare Services

2.7

Advertising

4.1

Consulting Services

10.8

Other sector

25.7

As noted earlier, given the current economic situation in Greece the number of
employees was considered as the sole indicator of the organization’s size (normally the number
employees combined with yearly revenue is considered). Hence, out of the 74 surveys, 42% of
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the respondents were small enterprises, 24 % were considered as medium, whereas about 33%
were considered as large or very large enterprises. A more detailed description of the number of
employees for the sample size captured by this survey can be also found in Table 11.
Table 11 - Company sizes (in number of employees) participating in the study

Number of Employees

%

1-49 employees

41.9

50-249 employees

24.3

250-499 employees

12.2

500-749 employees

5.4

750-1000 employees

2.7

More than 1000 employees

13.5

The existence of an IT department was also surveyed in the demographics section of the
survey, as it was considered as an important indicator of role of the leading decision maker for
the technology adoption decisions of the organization. As illustrated in Table 12., 75% of the
respondents indicated that an IT department exists in their organization whereas 24% noted
that the organization does not. Respondents that noted the absence of the IT department were,
in most of the cases, respondents that are employed by micro-sized and small-sized enterprises.
Table 12 - Existence of IT in firms participating in the study

IT department existence

%

Yes

75.7

No

24.3

Most of the respondents were CIOs or members of the IT department, whereas CEOs and
management executives have also provided a notable percentage of the responses. More
information on the roles of the respondents is provided in Table 13.
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Table 13-Roles of respondents

Role

%

CEO/Director

20.3

Management executive

16.2

CIO

28.4

Other

member

of

the

IT

16.2

department
Other role

18.9

5.4.2 Descriptive statistics
The research model and hypotheses were tested using SPSS tools and the descriptive
statistics of the research model were derived. The mean and standard deviation values are listed
in Table 14.
Table 14 - Descriptive statistics of the main quantitative study

Construct

Mean

St. Deviation

Reduction of Cost

3.87

1.84

Remote Access

5.51

1.59

Security Concerns

5.15

2.00

Personnel Innovativeness

5.13

1.06

Managerial Innovativeness

5.02

1.56

For testing the research model, Structural Equation Modelling (SEM) was used. Since
the sample size is small and the research aim is to explain the variance, Partial Least Squares
(PLS) method was considered as the appropriate analysis technique (Smith et al. 1997).
Relevant conditions for PLS usage were fulfilled since the sample size was larger of ten times the
largest number of formative indicators used so as to measure a construct (Hair et al. 2011). To
run the PLS analyses, the Smart-PLS software was used. Bootstrapping was set to 1000 re150

samples bootstrapping and case-wise deletion of incomplete samples. At the beginning of the
survey participants were requested to select one business area which could benefit the most
from a potential adoption of cloud services. The choices of the participants in terms of business
areas are illustrated in Table 15.
Table 15- Percentages of business areas chosen by participants

Business area Chosen

Mean

Customer Care

26%

Sales

21%

Marketing

4%

Production

3%

Finance

4%

Product Development

16%

Supply Chain

7%

Human Resources

1%

Other

19%

5.4.3 Measurement model validation
The measurement model’s validity was tested using several statistical techniques.
Following the testing approaches of existing literature, the measurement model was tested for
internal consistency, convergent validity and discriminant validity (Fornell et al. 1981). Since the
Cronbach’s alpha indicators for all the constructs were larger than 0.07, it could be concluded
that all the constructs satisfied the internal consistency requirement (Nunnally et al. 1994).
Furthermore, convergent validity (all items which measure a specific construct correlate) was
tested, confirming the adequacy of the convergent validity of the measurement instrument.
Following Fornell and Lacker (1981), average variance extracted (AVE) for all of the constructs
were greater than 0.5 (Fornell et al. 1981). Finally, the square roots of each factor’s AVE were
evaluated as greater than its correlations between it and the rest of other factors (Gefen et al.
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2005). This confirmed that that the test for discriminant validity was successful. The results of
the above analyses summarising the validity of the measurement model are included in
Appendix 7. After ensuring that the measurement model met the necessary criteria, the analysis
of the dataset proceeded to the structural validation stage.
5.4.4 Structural model validation
With the use of Smart PLS, the strength and significance of the hypotheses were tested.
Relevant path coefficients (pc) (or beta values, β) concerning each of the structural paths were
extracted so as to understand the difference that each independent value makes in interpreting
the variance of the depended variable. Each hypothesis’ significance was examined through
bootstrapping analysis. This procedure also lead to the derivation of the t-values (t) and
corresponding significance for each relation were derived. Figure 18 illustrates the above
attribute values (path coefficients (pc), R2, t-values (t) and significances) with respect to the
model as arising by the PLS analysis.
As illustrated in Figure 18, squared multiple correlations (R2= 0.532) indicate that there
is good explanatory potential for the intention to adopt cloud services for a specific business
area concerning the constructs used in the model (i.e., 53.2% is explained through the constructs
included in the model). Three of the hypotheses presented earlier are supported with
significance below the 0.05 value. Hypothesis 1 (H1), is indicating that reduction of cost
significantly influences the intention to adopt cloud services for a specific business area.
Hypothesis 2 (H2), concerning the remote access capability offered by the cloud technology, has
also a strong influence on the intention to adopt cloud services for a specific business area.
Hypothesis 4 (H4) is also supported as personnel innovativeness also has a strong influence on
the intention to adopt cloud service for a specific business area (p<0.05). Finally, Hypotheses 3
and 5 are not supported as the dataset analysis did not indicate significant influence on the
adoption intention and the control variables did not reveal any effect on the intention to adopt.
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In the next section the results of this study so far are discussed with respect to existing
literature.

Figure 18 - Path model and results (*p<0.05)

5.5 Discussion
This study was motivated by the need to address cloud adoption factors when it comes to
the adoption of cloud services in a specific business area. Through the lens of diffusion of
innovation theory, the review of existing literature and the results of the preliminary
quantitative study of Section 3.3, it has accounted for three factors that relate to cloud’s relative
advantage (reduction of cost, remote access, security concerns). Complimenting diffusion of
innovation theory with organisational capability theory, the research model of this study has
also introduced personnel innovativeness and managerial innovativeness factors that were
grouped under the organisational innovativeness concept.
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First, the study has highlighted that cost reduction is an important factor, when
considering the adoption of cloud services for a specific business area. This finding is aligned
with findings of existing research underlining that cost reduction is one of the most important
factors influencing the adoption of cloud services in the organisation at macro-level (Gupta et al.
2013; Khajeh-Hosseini et al. 2010; Köhler et al. 2010; Lewandowski 2013; Morgan et al. 2013).
This finding diverges from the findings of the preliminary study addressing adoption in the case
of cloud-enabled payroll systems as that study did not evaluate cost reduction as a significant
factor. As discussed in Section 3.3, a possible justification for this dissimilarity in the findings
between the preliminary and the main quantitative studies is that cost reduction was not
evaluated as influential for the adoption of cloud-enabled payroll systems due to the fact that for
payroll systems, the licences need by the firm are likely to be standard for each year and hence
the on-demand characteristic of cloud may not applicable in the HR business area. As provided
in Table 15, only 1% of the respondents of this study noted HR as their business area. This
finding supports the view that the non-significance of the cost reduction factor arising by the
preliminary study is associated with the specificities of the HR business area. At the same time,
it strengthens the view that cost reduction is an important factor for most of business areas
selected by the respondents of this study.
Remote access or ‘access from everywhere’ influenced the decision to adopt cloud
services (Gupta et al. 2013; Repschlaeger et al. 2012; Saedi et al. 2013).

Through the

preliminary quantitative study remote access was identified as the most important factor
influencing cloud adoption for the case of cloud-enabled payroll systems. Given that the target
audience of the preliminary study were end-users whereas the main studies targeted CIOs (or
equivalent decision makers), one could anticipate that end-users are more capable of
recognising the value of remote access. However, through this study the dominating impact of
remote access on cloud adoption at micro-organisational level was equally confirmed by the CIO
perspective. This finding supports the assumption identified earlier in Chapter 3, that while
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considering the adoption of cloud computing in a particular business context rather that at the
organisation as a whole, respondents are more capable of conceptualising the usage of the
technology within a real business setting and hence the actual benefits are perceived as more far
valuable.
Personnel innovativeness (i.e., CIO innovativeness in for the case of this study), holds a
significant impact on the decision to adopt cloud services when considering cloud adoption in a
specific business area. Personnel innovativeness relies on the capability of the CIO and other
staff members to explore and consider new innovative technologies. Hence, this characteristic
could be considered to be directly contributing in making the organisation less sceptical and
more open towards new technologies. Cloud adoption literature targeting cloud adoption at the
organisation as a whole (Alshamaila et al. 2013a) as well as literature addressing the adoption of
cloud’s predecessors (Messerschmidt et al. 2013), has identified personnel innovativeness factor
as important for cloud and grid adoption. Hence, this study contributes by showing that
personnel innovativeness holds a significant influence on the decision to adopt cloud services in
a specific business area.
Managerial innovativeness (e.g., top management support) is considered to be an
important factor influencing cloud adoption decisions at organisation-wide level (Alshamaila et
al. 2013a; Benlian 2009; Low et al. 2011; Whitley et al. 2013). This affirmation is also aligned
with studies addressing cloud’s predecessors such as ASP (discussed in Section 2.3) which
identify top management orientation as influential (Daylami et al. 2005). However, the results
of the study presented in this Chapter show that managerial innovativeness was not evaluated as
significant on decision to adopt cloud for a specific business area. The divergence in the
conclusions concerning personnel and managerial innovativeness hypotheses, is interpreted
through the consideration that personnel (the CIO in this case) is more flexible in taking
initiatives and responsibilities when the adoption of cloud does not regard the whole spectrum
of the organisation (macro-level), but particular business functions. Therefore, it could be
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argued for cases that the context of adoption has more restricted boundaries (i.e., adoption at
micro level), the management is less involvement in the decision making, more autonomy is
allowed to the CIO and hence managerial innovativeness is not evaluated as relevant. Section
6.1, revisits these findings by discussing the dynamics (i.e., roles and role competences) of the
cloud adoption decision making process in organisations.
Another factor previously associated with cloud’s relative advantage is security concerns.
In this study, security concerns was hypothesised to have a negative impact on the decision to
adopt cloud services in a specific business area. This hypothesis was based on findings of cloud
adoption literature highlighting that security concerns have a significant impact on cloud
adoption. As discussed earlier, such studies focused on addressing cloud adoption in the
organisation in general and not the adoption of cloud services in a particular business area.
According to the results of the study discussed in this Chapter, security concerns do not have a
significant influence on the adoption of cloud services when considering the adoption of the
service in a specific business area. This finding is aligned with the findings of the preliminary
quantitative study discussed in Section 3.3. It could be argued that while considering the
adoption of a cloud service in a particular business area, the perceptions of the decision makers
about the benefits and the risks of the adoption are more specific as the decision concerns a
particular business context. Hence, when considering the adoption of cloud service in a specific
business area, decision makers are more likely to trade-off security concerns in view of the
expected benefits. This conclusion is also aligned with the findings of widely-cited studies in the
field of marketing, highlighting that there is a dynamic nature of how a product’s value is
perceived (Flint et al. 2002) and that customer value perception is relevant to the trade-offs
between all relevant benefits and risks in a specific-use situation (Flint et al. 1997). Although the
marketing literature identifies generic product benefits and risks that influence consumer’s
choice, it highlights that such benefits may change once a specific consumption activity is
considered(Lai 1995). Considering that the study discussed in this Chapter has addressed the
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impact of key adoption factors on the decision to adopt cloud services in a specific business area,
it could be concluded that once decision makers consider a specific-use situation, cloud’s
benefits (i.e., cost reduction and remote access) trade-off any risk concerns that decision makers
may have.

5.6 Summary
The study presented in this Chapter addressed the impact of cloud adoption factors at
micro-organizational level through a survey study. By drawing on Diffusion of Innovation and
Organizational Capability theories, it tested the impact of cloud’s relative advantage and
organizational innovativeness on the decision to adopt cloud computing. In particular, cloud’s
relative advantage was measured using the remote access, cost reduction and security concerns
factors and organizational innovativeness was measured using personnel and managerial
innovativeness. The results of the study showed that remote access, cost-reduction and
personnel innovativeness factors are significant whereas security concerns and managerial
innovativeness factors were concluded as insignificant. The Chapter reflects on the results of the
study with respect to the findings of the preliminary quantitative study, previous cloud adoption
studies and studies in the field of marketing. In this way, it contributes to cloud adoption
literature by showing that the decision to adopt cloud computing is different when the context of
adoption becomes more specific, since the benefits of the cloud service tend to trade-off the risks
when the cloud adoption decision concerns a particular business area. The results of the study
are also revisited in Chapter 6 which provides a meta-analysis of the results of the two main
studies of this dissertation.

157

6. META-ANALYSIS AND SYNTHESIS OF FINDINGS
This Chapter provides an in-depth synthesis of the findings of the two main studies and
analyses how the association of the two studies extend the contribution of this dissertation
towards understanding cloud computing adoption decisions. In addition, it reveals additional
insights arising by the cross-fertilization between the two main studies.

6.1 Synthesis of the findings of the two studies
The analysis of cloud adoption decision making process in Chapter 4 showed how the
cloud adoption decision making process evolves. Chapter 5 investigated the impact of factors
influencing the decision to adopt cloud when considering cloud adoption in a specific business
area. This Section synthesizes the findings of the two studies and in this way provides additional
insights on the importance of investigating cloud adoption at micro-organizational level, on the
roles and the dynamics of the cloud adoption decision making process as well as on the
positioning of the factors discussed in Chapter 5 within the phases of the decision making
process.
Investigating cloud adoption at micro-organizational level
The results of this thesis show that to large extend cloud adoption decision making
initiated while having a business area in mind and not globally to the organization. Although
part of cloud adoption decisions are imposed by a global business strategy or aim at
accommodating a horizontal organizational goal (e.g., strengthening the organization’s
competitive advantage), a different cloud adoption decision making process is followed for each
business need and business area. This is because each cloud adoption decision needs to consider
the context in which the cloud service will be employed. This affirmation is derived by the
results of the main qualitative study (discussed in Chapter 4) that show that cloud adoption
decision making process is, in nearly all cases, initiated while having a business area in mind
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and not globally to the organization as whole. For example, [i3] initiated cloud decision making
through the need of purchasing a CRM solution so as to support the sales business area (e.g.,
“look for software solutions through the web, [we] wanted a CRM solution”). Even in the cases
that the organization held a global long-term strategy of switching all services to cloud, each
case followed a separate decision making process. This is because it is essential for the decision
makers to take into account the particularities of the specific business area (e.g., security issues
are more critical for the legal department) and also clarify how each candidate technology can
best reflect a global organizational target in each particular business area (e.g., enhancing
productivity could impose the cloud’s remote access is the most importance benefit for the sales
business area, cloud’s on-demand availability could provide the capability of reaching larger
computation power on-demand which is important for the product development department
and so on).
IS strategy is partly concerned with how the use of IS in the organization could serve as a
way to reach certain business strategy (Chen et al. 2010; Peppard et al. 2004), as this can assist
the organization in gaining or sustaining its competitive advantage (Brady et al. 1995; Duhan et
al. 2001; Hidding 2001). The literature on cloud adoption decisions so far builds on this stream
of research by assuming that IS strategies such as cloud adoption aim at reflecting a business
strategy of the organization. Hence, it has focused on investigating cloud adoption decisions
horizontally to the organization and this aimed at investigating cloud adoption factors that
reflect the business strategy behind the IS strategy.
These results demonstrate that cloud is better suited to provide specific business
benefits, such as remote access to services and data, compared to non-cloud solutions and hence
cloud in these cases supersedes other alternatives. In combination with the transition of
particular marketplaces to cloud (e.g., CRM SaaS), this leads customers towards cloud adoption.
Our findings extend the understanding of the impact of cloud’s benefit on the decision to adopt
as they highlight that ‘cloudiness’ of IT matters only if there is alignment between the
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advantages of cloud and the desired business benefits. Rather than cloud being compared to onpremise technologies evaluated in the context of an isolated economically rational decision
(Armbrust et al., 2009; Brynjolfsson, Hofmann, & Jordan, 2010; Han, 2011; Hodges, 2011),.
Decision makers undertake considerable imagination work to consider cloud and its impact
within the context of their own organizational strategy and intentions. As part of this
imagination work, they attempt to identify characteristics of cloud and assess their fit with the
organizational strategy and their imagined future organization – a future oriented projection
against which the adoption decision is made (Will Venters, Oborn, & Barrett, 2014). Such
imagining is important as cloud services often have rapid innovation cycles such that their
features evolve over time. Such future imagining might include the technology (for example the
claim that a vendor’s solutions will be cloud in the near future), and organization (for example
the belief that employees will use remote access once available).
Although part of cloud adoption decisions are related to the business strategy of the
organization, the results of this dissertation show that cloud adoption decisions are often
deliberated as interwoven with the context of the adoption. This conclusion strengthens one of
the issues discussed at the beginning of this dissertation that cloud adoption literature assumes
that cloud adoption is a horizontal decision to the organization. Hence, this finding supports the
approach followed in this dissertation in Chapter 5, to address cloud adoption at microorganizational level and demonstrates the timeliness of the topic. In this way, this dissertation
theorizes that IS strategies for cloud adoption decisions, although they may be guided by a highlevel business strategy, they are also dependent on the specificities of the context in which the
service will be adopted. Since a different cloud adoption decision making process is followed for
each business need, it is necessary for cloud adoption literature to reflect this in its studies.
The leading role of the CIO in cloud adoption decision making
Respondents were requested to provide information about the size of their organization
and the existence of a distinct IT department within their organization. The results of the main
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qualitative study showed that the decision making process is driven by a leading decision maker
who is the CIO or CEO/Director in the case of smaller organizations without an IT department.
In addition to the involvement of the leading decision maker, other stakeholders are also
involved, especially during the ‘Exposing the mental model’ phase of the cloud adoption decision
making process. As discussed more extensively in Chapter 4, during this phase cloud or
candidate service(s) are presented by the CIO to the rest of the high-level executives along with
the benefits, risks and changes that it will bring to the organization. The success of this phase is,
to an extent, dependent on the abilities of the CIO to address informative and flawless
arguments and to create a positive perception concerning the solidness of the cloud technology
and the transformation that cloud adoption may bring to the organization. Specifically, as
described by [i2] “[…] they [the CxOs of the company] want to examine and to check my
decision making process really, they aren’t experts in this kind of IT field, however, they are
smart and have been around quite some time so they would be able to ask good, insightful
questions around some of this stuff and potentially expose flaws of my thinking in areas that I
haven’t investigated that I should investigate, […] they might be able to tell whether I have done
a good job coming to a good decision.”
According to IS strategy literature on CIO role and capabilities, it is part of the CIO’s
strategic role to communicate to other top executives in how a new technology or IS can support
and enhance the business strategy of the organization (Earl 1994; Feeny et al. 1992; Stephens et
al. 1992). This is relevant to the competences of the CIO to be able to influence his/her
colleagues and the long-term creation of good relationships with them. This sets the stage for a
collaborative atmosphere between the CIO and high-level executives that during the process of
decision making stage can assist the CIO in successfully promoting his/her views in a “personal
informal style” (Enns et al. 2003; Pyburn 1983; Reich et al. 1996).
This line of reasoning provides additional explanation on the findings of the quantitative
study discussed in Chapter 5 where the managerial innovativeness was found to be insignificant.
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The existence of a positive atmosphere makes it easier for CIO to convince the organization’s
executives and minimizes their resistance during the ‘Exposing the mental model stage’. Hence
beyond providing informative arguments, it is necessary for the CIO to hold good
communication and interpersonal skills (Enns et al. 2003; Kotter 1982) as this will assist
him/her in gaining support of the high-level management from an early stage of the ‘Exposing
the mental model’ phase. This demonstrates that through such competences the CIO is capable
of cultivating a positive perception towards cloud by the high-level management and hence this
makes the level of innovativeness of the high-level management less relevant. This reasoning
about the CIO’s competences partly justifies the other cloud adoption factors that have been
identified by existing literature that are relevant to the ‘Exposing the mental model’ phase such
as the willingness of the organization to transform’ and concerns about the changes in the norms
and culture of the organization (e.g., radical changes in the role of the IT department) (Morgan
et al. 2013; Venters et al. 2012). These conclusions provide guidance for the development of
additional items employed by quantitative studies addressing cloud adoption decisions that
would address CIO competences and their impact on the decision to adopt cloud.
Also, the consideration of the role of the CIO as the leading decision maker in the cloud
adoption decision making process provides additional explanation for the contradictory findings
between the preliminary and the main quantitative study concerning the cost reduction factor.
The preliminary quantitative study investigated the adoption of cloud-enabled payroll systems
and its target audience was mainly HR managers. The main quantitative study’s target audience
was cloud adoption’s leading decision makers (i.e.., CIOs). Hence, the preliminary study’s target
audience was one of the key executives (i.e., managers of the business area) involved in the
decision making process of cloud-enabled payroll systems, but possibly not the leading decision
maker. The main quantitative study questioned the leading decision maker directly. As shown
by the analysis of the qualitative data in Chapter 4, the leading decision maker is in charge of
considering the adoption of cloud in the context of the organization and exploring the
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technology’s risks and benefits thoroughly. Other high-level executives who are involved in the
decision making (including manager of the business area) hold a rather limited view of the
technology and hence they are not capable of fully articulating the risks and benefits of cloud’s
adoption for the organization. This conclusion provides additional justification about the
contradictory findings of the preliminary and the main quantitative study concerning cost
reduction. It also provides direction about the type of target audiences that cloud be targeted by
future cloud adoption studies and motivates the comparison of the perceptions of the different
stakeholders involved in the decision making process.
The role of cloud adoption factors within the cloud adoption decision
making process
The findings of the main qualitative study inform about the role of the remote access
factor within the phases of cloud adoption decision making process. Remote access refers to the
functional benefit provided to the users of cloud computing which is the easy access to the
organization’s IT infrastructure remotely. Although it could be argued that this functional
benefit provides indirect benefits that are visible to the high-level management of the
organization (e.g., increase in productivity or revenue, improving the ‘great place to work’
perception etc.), the direct benefits of the remote access functionality are experienced by the
end-users. The findings of the main qualitative study extend this affirmation by showing that the
desire for remote access is a factor that appears at the beginning of the sensemaking process as
it is often part of the reasons that trigger the consideration of cloud computing. For example, in
[i4], the “Need for doctors to have external access and give correct guidelines” (i.e., desire for
remote access) was the reason that initiated the decision making process for a cloud-based
picture archiving and communication system for medical imaging (PACS). Although the desire
for remote access may continue to exist throughout the rest of the sensemaking phases, such
findings show that this factor is stronger at the beginning of the process and that might even rely
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within the organizing flux (trigger) that leads to the initiation of the cloud adoption decision
making process. This conclusion is also indirectly supported by the comparison of the findings
of the preliminary quantitative study presented in Section 3.3 and the main quantitative study
presented in Chapter 5. In both studies, remote access was evaluated as a significant factor, but
in the preliminary quantitative study in which end-users served as respondents (HR managers),
remote access factor was evaluated more significant (p<0.01) compared to the main quantitative
study (p<0.05).
The qualitative data discussed in Chapter 4 inform the role of the cost-reduction factor
within the cloud adoption decision making process. The findings of the main qualitative study
show that desire for cost reduction often dominates the decision to adopt cloud computing as it
is the reason that triggers the interest of the decision maker towards cloud computing. Beyond
triggering the consideration of cloud computing as a pathway for reaching cost efficiency, costreduction is a factor that is also considered during the ‘Evaluating/Confirming/Comparing’ the
mental model phases since during these stages decision makers are retrieving further
information about the cost of the service and compare it with alternative options (e.g., “[…] We
wanted to see if it was worth choosing a solution which is on premise rather than cloud-based.
The main aim for choosing a cloud-based solution was to foster mobility and to achieve cost
reduction”) [i5]. During the ‘Exposing the mental model’ phase, further discussions about
whether the proposed cloud solution will be cost-effective in the long term, are also held.
Implications about the role of the security concerns factor with respect to the phases of
cloud adoption decision making could also be extracted. The results of the main quantitative
study, show that security concerns is a factor that does not hold a significant value for cloud
adoption

decisions.

The

main

qualitative

study

shows

that

during

the

‘Evaluating/Confirming/Comparing’ mental model phases, the leading decision maker retrieves
further information, cross-checks the information and compares the information about the
cloud service. In this way the perception about the use of cloud in the context of the organization
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becomes more specific and accurate. While going through these phases, the leading decision
maker questions the security of the service, requests for certifications, evaluates the accuracy of
the security information retrieved or even tests the security of the service and compares the
security of the candidate cloud service with respect to other options. In this way, the perception
about these characteristics of the service become specific. This assists the leading decision
maker in building the argumentation about the decision to adopt which is discussed during the
‘Exposing the mental model’ phase. During the ‘Exposing the mental model’ phase, these factors
may also be discussed, but in the form of questions from the side of the high-level executives
towards the leading decision maker. During that stage, the value that the particular cloud service
will provide to the organization is also discussed such as the decision makers can elaborate
between the tradeoff of the risks and the benefits of their choice.
The association of the results of the qualitative and quantitative study on the personnel
innovativeness factor provide valuable insights about its impact. According to the results of the
qualitative study, there is a leading decision maker for cloud adoption decisions which is usually
the CIO (or CEO/Director for smaller companies). Hence, the interpretation of the quantitative
study that personnel innovativeness refers to the innovativeness of the leading decision maker
(CIO innovativeness), is also supported by the qualitative data. Additionally, the identification
of the ‘Building the mental model’ phase throughout the framework sheds further light on how
and at which stage CIO innovativeness influences cloud adoption decision making. ‘Building the
mental model’ is considered as the first step towards developing a basic understanding about
cloud and how it could be used as a solution in the context of the organization. According to the
data, CIO innovativeness can be described by several characteristics of the leading decision
maker such curiosity and willingness to discover and consider new technologies. It can also be
interpreted as the perception of the decision maker towards cloud as a revolutionary, mustadopt innovation (e.g., “This [cloud] is the future, so we decided to begin from an early stage and
support this idea” [i7]). These characteristics of the leading decision maker, are likely to be
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influential at the beginning of the sensemaking process i.e., the ‘Building the mental model’
phase, as they are prompting the decision maker to discover cloud and create a positive intuition
towards it. Relating this conclusion to the variation of the framework in cases that the firm size
is small (i.e., there no CIO to lead the process), studies should not interpret the personnel
innovativeness factor as bounded to the CIO, but as a characteristic of the leading decision
maker (which can be one of the high level executive if, for example, no IT department exists in
the firm).
The findings of the two main studies can also add to the interpretation of managerial
innovativeness. Although managerial innovativeness was hypothesized as positive for cloud
adoption decisions, the results of the quantitative study show that the factor does not have a
significant impact on the decision to adopt cloud. Along the same lines, insights about the roles
of decision makers and the phases in which they are involved arising from the qualitative study
explain this finding. As cloud adoption decision making is led by one stakeholder (the CIO) and
that the rest of high level executives are only involved in the ‘Exposing the mental model’ phase
and hence managerial innovativeness takes only a small part in the cloud adoption decision
making process. In addition, as discussed earlier in this section, during this phase, other factors
such as the CIO ability to create a collaborative atmosphere might contribute in making
managerial innovativeness less relevant to the positive outcome of the decision. Also, for the
case of smaller organizations, one of the organization’s high-level executives (e.g.,
Director/CEO) is becoming the leading decision maker who takes the initiative to explore cloud
and cloud adoption in the context organization. In these cases, the managerial innovativeness
becomes identical to the concept of personnel innovativeness (i.e., leading decision maker’s
innovativeness). This conclusion also provides additional justification for reasons leading to the
insignificant findings concerning the managerial innovativeness factor.

166

Locality and its role
The locality of the cloud vendor’s employees influences cloud adoption decision making
process. This is in contrast with the literature that suggests the “location independence” of
cloud services (Iyer & Henderson, 2010) or focuses geographical concern upon the legal
jurisdiction and physical location of data and data-centre (Jaeger, Lin, Grimes, & Simmons,
2009; Pearson & Benameur, 2010). Our analysis goes further to show that geographical
proximity of the cloud vendor and the ability for the leading decision maker to meet the vendor
in person largely influences the contextualizing cloud phase. Leading decision makers s are
often interested in meeting the vendors in person to assess the vendor’s competences (e.g.,
reachability, responsiveness, trustworthiness etc.) and build a customer-vendor relationship
even during the early stages of the cloud adoption decision making process (e.g., request the
vendor to assist in preparing presentations for the management, ask the vendor for success
stories etc). At the same time, vendors invest in policies that can assist leading decision makers
in meeting them in person (e.g., participating in local conferences, events and expositions,
visiting the customer on-site to present the product etc.). These findings challenge the prevailing
perception that cloud services purchase is impersonal. Cloud was expected to transform the IT
market into a more impersonal market since cloud services might be purchased online without
direct interaction between the customer and the provider (Carr, 2009; Schneider & Sunyaev,
2016). Indeed literature considers cloud as a mainly product-based decision in which the
selection of the cloud provider is solely based on a product selection (and not vendor selection)
process (Schneider & Sunyaev, 2016). In this respect, much existing literature assumes that
cloud adoption decision making process hardly involves any two-way communication with
vendors for requesting details or clarifications, negotiation or request for quotations (Susarla,
2010 ; Wollersheim, 2013). Our findings extend the view that cloud blurs the organization’s
boundaries with the cloud vendor demanding close relations; it entails a step-change into how
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organizations and vendors collaborate (L. Willcocks et al., 2014). More than ever before, there is
a need to build trust, mutual flexibility, value co-creation and risk sharing between the
organization and the vendor (L. Willcocks, P., Venters, & Whitley, 2013; L. Willcocks et al.,
2014). Our findings support this argument and go further to show that building trust with the
vendor begins as part of the cloud adoption decision making process. This occurs because
leading decision makers are interested in understanding relevant vendor characteristics.
Furthermore, our findings reveal that the locality of the vendor is important, as it provides the
opportunity to meet the vendor in person and thereby enhances the reachability and trust.
It should be noted that our findings also provided evidence for the significance of datacenter and jurisdictional locality such that data requires protected within the regulatory
framework of a particular country or region (Jaeger et al., 2009; Pearson & Benameur, 2010).
This statement is supported by evidence provided earlier in the dissertation clarifying that the
national regulation prevented the organization from storing patient data outside the country
and hence their pool of cloud vendors was restricted to local vendors or vendors that held
datacenters in that country
The role of familiarity
Our analysis shows that a large part of cloud adoption decision making process is
dedicated to information retrieval as decision makers emphasize on extracting information
about cloud services from trusted sources. These can be individuals with whom they are
familiar, such as colleagues and collaborators that are considered as credible. Much of the
existing literature emphasizes the impact of external influences on the decision to adopt e.g.,
competitive pressure (Hsu et al., 2014; Khajeh ‐ Hosseini, 2012; Low & Chen, 2011; Oliveira et
al., 2014) or social pressure (Asatiani, 2015; Benlian, 2009; Saedi & Iahad, 2013). Our analysis
reveals that external influences are relevant to cloud adoption decision making process to the
extent that they are considered as familiar and credible by the decision makers. This finding
echoes the view that reduction of information asymmetry associated with candidate cloud
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services is relevant for cloud adoption (Becker, Teuteberg, Walter, Walterbusch, & Öksüz, 2014)
and clarifies that offline approaches, such as personal contacts, are valuable for decision makers.
Information retrieval in cloud adoption decision making process also involves piloting
cloud services. Cloud enables easier testing of technology services compared to earlier
technologies and allows this to happen at a much earlier stage of the process. This helps leading
decision makers become familiar with the service, even in cases where cloud adoption decision
making process concerns multiple locations. Such findings challenge the perception that cloud
adoption decision making process includes pure self-service evaluation offered through product
trials and user-generated content available on online blogs and forums (Schneider & Sunyaev,
2016). Indeed, contextualizing cloud requires the leading decision makers to become familiar
with the service through self-service evaluations as well as employee offline discussions with
colleagues and collaborators who are considered as familiar and trustworthy by the leading
decision makers. While existing cloud studies have explored what might be described as
objective knowledge requirements, our analysis reveals a significant subjective knowledge
(Schultze, 1998) in which information is derived from close social interaction (Brown & Duguid,
1991; Tenkasi & Boland, 1996) in order to share tacit understanding (Nonaka & Takeuchi, 1995)
within the communities the decision makers inhabit (including local vendors and similar
organizations). Further research is needed in better understanding such familiarity and
knowledge sharing within cloud research.

6.2 Cross-fertilization of the two studies and additional insights
This dissertation has followed a mixed-method, concurrent and independent study
design as suggested by Venkatesh (2013). So far, this dissertation has discussed the findings of
the preliminary studies and the two main studies as well as the implications extracted through
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the association of the results of the two studies. Beyond the implications derived through the
results of the two main studies, there has been a cross-fertilization during other stages of the
studies as they evolved over the time of this research. Although this provided additional insights
concerning the research questions of this dissertation and the execution of the studies, they have
not been presented in this dissertation since this could not be accommodated by the mixedmethod research design approach followed. Although questioning the methodology is beyond
the scope of this dissertation, this Section joins the on-going debate of IS research about mixedmethods by providing additional insights that can contribute to the discussion on mixed-method
research concerning cloud adoption literature.
Revisiting the benefits of the methodological approach followed in this dissertation
(discussed in Chapter 3) methodological pluralism can assist researchers in overcoming the
limitations of using a single method. The use of a mixed-method approach can contribute to a
more comprehensive understanding of the research topic such that richer, more holistic and
more contextualized understanding of the phenomenon can be achieved (Lewis et al. 1999;
Mingers 2001). Despite the benefits of methodological pluralism, the mixed-method approach
has been met with controversy.
On the one hand, critics of mixed-methods consider that since qualitative and
quantitative approaches are based on different paradigmatic assumptions, ‘no possibility exists
that there can be an accommodation at paradigmatic level’ (Guba, 1987, p.31)(Guba 1987). On
the other hand, proponents of mixed-methods argue that ‘paradigms are simple constructs of
our thought’ (Mingers, 2001, p.243) and thus, the feasibility of methodological pluralism can be
defended by analyzing the paradigmatic issues from several perspectives (i.e., philosophical,
cultural, psychological) and by providing frameworks for guiding the appropriate research
design for mixed-method studies (Mingers 1997; Venkatesh et al. 2013). The controversy and
skepticism however, has led to scarcity of mixed-method research in IS, as according to
Venkatesh et al (2013), only 3% of the total papers published between 2001-2007 in the six
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journals listed in the Senior Scholars’ Basket of Journals employed a mixed-methods research
design.
Unlike single-method studies, mixed-method studies a natural methodological choice is
not possible (Venkatesh et al. 2013). Existing research provides a broad spectrum of criteria for
mixed-method research such as research purposes, theory, worldview or paradigm, context and
inference quality (Nastasi et al. 2010). Research purposes refer to the reason(s) for following a
mixed-method approach or choosing a specific mixed-method design (e.g., triangulation,
complementarity, completeness etc. (Newman et al. 2003; Tashakkori et al. 2007)). Theory,
worldview, paradigm and context refer to the theoretical perspectives (e.g., explicit, implicit),
paradigms followed in the research (e.g., interpretive, positivistic, mixing of paradigms), context
in which research is applied etc. (Tashakkori et al. 2003a). Inference quality refers to the extent
that validity considerations are addressed (Dellinger et al. 2007). If the researcher is able to
understand the assumptions and the purposes of the research design, the configuration of the
mixed-method design that is best suited can be identified (Creswell et al. 2003).
Besides providing criteria for deciding on whether to adopt a mixed-method research
approach, the relevant literature provides certain typologies to guide researchers in selecting
their mixed-method research design. Such typologies may classify a mixed-method research
design based on the time dimension (i.e., when the two studies occur in relation to each other),
the data integration dimension (i.e., how data is mixed – fully or partially) and the priority
dimension (i.e., whether a study holds dominant or equal status vis-à-vis another)(Creswell et
al. 2003; Leech et al. 2009). Following these typologies, the mixed-method research design
chosen by the researcher guides the implementation of the research collection, outlines the
priority or equality between the two studies and informs the way in which qualitative and
quantitative study results are mixed so that conclusions are enriched compared to a singlemethod approach.
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The dimensions of mixed-method research designs presented so far lead to the definition
of two types of mixed-method research designs; sequential and concurrent. In sequential
presentations, there is a temporal sequence between the studies such that the results of one
study inform the other. This is the predominant pattern in mixed-method research. Concurrent
presentations of mixed-methods entail qualitative and quantitative studies conducted in parallel
and independently of each other (Venkatesh et al. 2013). In sequential research design, the two
sets of data are connected in such a way that the latter builds on the former. In concurrent, the
datasets are embedded within one another (Creswell et al. 2007). In the majority of sequential
study designs, a qualitative study is followed by a quantitative one so as to allow the theory
development or extension to be tested through a quantitative study. A quantitative study is
followed by a qualitative study, so that deeper interpretation, clarification or enrichment of the
insights of the quantitative study can be achieved through the qualitative study (Molina-Azorίn
2011). For example, Furneaux et al. (2011), undertake a mixed-method study to examine postadoption stages of information systems life cycle. Their approach concerns a sequential research
design in which the results of a qualitative study provide insights for the measurement model of
the quantitative study that follows (Furneaux et al. 2011). Ang et al. (2001), follow a sequential
research design aiming at understanding work outcomes and job design of contract vs
permanent IS professionals (Ang et al. 2001). The authors conduct a quantitative study to
investigate the relationship between certain work attitudes and behaviors with respect to work
status. The quantitative study is followed by a qualitative study that provides deeper and richer
understanding of the survey findings. Piccoli et al. (2003), follow a concurrent mixed-method
design to investigate the impact of behavioral control on trust in virtual teams. The authors
conducted a longitudinal study that employed a quantitative study to measure the dependent
variable (i.e., trust) and a qualitative study so as to address the independent variables (e.g.,
behavioral control) (Piccoli et al. 2003). Sequential and concurrent typologies are the most
popular mixed-method research designs that allow the mixing of the results at methodological
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(sequential) or analytical (concurrent) stages of the research. This is occurring because this type
of data integration has been widely presented in the literature and is more easily and acceptably
represented.
The mixed-method implementation process has been widely discussed in mixed-method
research (e.g., Green et al 1989, Morgan 1998, Morse 1992), whereas major mixed-method
designs have been outlined (e.g., Creswell & Plano Clark, 2011). Such mixed-method typologies
assist researchers in choosing the research design that aligns best with the purposes of their
study. Mixed-method design textbooks often link certain mixed-method designs to certain
purposes (e.g., triangulation should follow a concurrent research design) (Creswell et al. 2007;
Morse et al. 2009). More structured avenues for leading the selection of the most appropriate
typology also exist, as literature captures guidelines on the validation of mixed-method design
choices as well as a decision tree for supporting mixed-method design strategies (Venkatesh et
al. 2013).

This formalistic approach to mixed-method research design facilitates the

presentation of the research study in a clear and tidy manner, partly because they inform
researchers on how the mixing of the datasets should be reflected with respect to the purposes of
their study. This structured pathway of linking purposes to specific mixed-method study designs
and guiding the mixing of the datasets is well-suited for less experienced mixed-method
researchers. But, it might also inhibit researchers from unlocking the full potential of mixedmethod research in case they are excessively attached to formally following a research
process(Creswell 2009; Mertens 2011)
This dissertation has followed a concurrent and independent mixed-method design
(illustrated in Figure 19) that included qualitative and quantitative studies as illustrated in
Figure 1. While following this design of designing and presenting research results has as assisted
in outlining and discussing the studies with clarity and orderliness, it has restricted the
explanation of certain interdependencies between the main qualitative and quantitative studies
resulting by the on-going cross-fertilization of the two studies that occurred at several stages of
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the studies. This cross-fertilization occurs naturally especially if both the research studies are
conducted solely by one researcher, as in the core of this dissertation.

Figure 19- Mixed-method approach followed in this dissertation

First, the results of the first interviews of the main qualitative study provided additional
support for the research model of the main quantitative study. More specifically, the first
interviews provided indications about the importance of the willingness of the leading decision
maker’s towards new technologies and the effect that this characteristic had on the decision to
adopt cloud computing. These initial qualitative dataset has also provided information on
triggering of the decision making process outlining that sometimes the end-users requested a
service that included cloud’s characteristics (e.g., remote access). It also identified that highlevel management also participates in cloud adoption decision making (and in all parts of the
decision making for the case of smaller organizations). Hence, the analysis of the first interview
data of the main quantitative study provided additional evidence that has indirectly
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strengthened the development of the hypotheses concerning employee and managerial
innovativeness.
Second, the first results of the main qualitative study, provided information about the
roles of decision makers involved in cloud adoption decision making. The analysis of the first
interview data showed that although numerous stakeholders may be involved in cloud adoption
decision making, there is always one key stakeholder who is leading the cloud adoption decision
making process. According to the results of the first interview data, this was usually the CIO or
some high-level executive (e.g., CEO/Director). In this way, the analysis of the first interview
data provided guidance to the main quantitative study by framing and supporting the relevance
of its target audience (i.e., CIOs or CEOs/Directors).
Cross-fertilization of the two research methods also occurred as the results of the main
quantitative study provided insights for data coding and analysis of the qualitative study. This
was achieved as the results of the quantitative study showed that personnel innovativeness held
a significant value for the decision to adopt cloud, whereas managerial innovativeness was not
evaluated as insignificant. Although the analysis of the first interview data supported the
hypotheses for both personnel and managerial innovativeness, the results of the quantitative
study derived contradictory results. This unexpected finding of the quantitative study prompted
the data analysis of the main qualitative study to review this finding in more depth. This led to
further coding of the interview transcripts considering quotes for strong managerial
innovativeness and milder ones and accounting for the role of the managerial innovativeness
within the process (e.g., only at ‘Exposing the mental model’ phase vs at all phases of the
process). This approach supported the diversification of the cloud adoption decision making
framework for organizations of smaller size with no IT department and hence in this way, the
main quantitative study has fertilized the main qualitative study.
The direction of the cross-fertilization of the studies with respect to the additional
insights is illustrated in Figure 20.
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Figure 20 - Additional insights as the two studies co-evolve
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7. CONCLUSION
This dissertation has provided a multi-perspective analysis of cloud adoption decisions.
This was achieved by investigating both the cloud adoption decision making process and the
factors that influence the decision to adopt cloud. In this way it has captured the dialogue
between ‘hard’ and ‘soft’ dimensions of cloud adoption decision making. The research pathway
followed in this dissertation as well as the outcome of each of the steps that have been
completed is illustrated in Figure 21.
Beginning with a thorough analysis of the existing literature it provided an overview of
theoretical frameworks that have been traditionally used for addressing technology adoption as
well as alternative theories that could be followed. Alongside these theories it provided an
overview of the existing literature on cloud computing adoption, noting the objectives,
theoretical framework, methodological approach and main findings of each of the studies. The
systematic literature analysis outlined the limitations of existing research and assisted the
derivation of the research objectives and research questions of this dissertation.
The research approach followed in this dissertation included two preliminary studies.
The first preliminary study focused on investigating cloud adoption in public organizations
following an interpretive approach. Although the study did not directly contribute to the key
outcomes of this dissertation thesis, it has largely contributed indirectly providing empirical
cloud adoption factors and the structure of the cloud adoption decision making process. In
particular, the results assisted the definition of cloud’s relative advantage into cost reduction,
remote access and security concerns, which was then included in the preliminary quantitative
study of this dissertation and the main quantitative study of this dissertation. The results also
contributed in shaping the interview agenda on the structure of the decision making process.
The preliminary quantitative study employed the case of cloud-enabled payroll systems as its
example and tested the impact of cloud’s relative advantage on the decision to adopt. The
results of this study showed that remote access significantly influenced the decision and
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supported the view that remote access is an important factor influencing the adoption of cloudenabled payroll systems. The results of this study provided indications for the importance of
remote access and the possibility that the impact of factors was relevant to the sector in which
the service was adopted. These served as insights for the main quantitative study and provided
additional coding ideas for the analysis of the findings of the qualitative study.
Building on the results of these preliminary studies, the interview agenda of the main
qualitative study of this dissertation was then formulated. The study investigated the structure
and the dynamics of the cloud adoption decision making process through interviews. This study
was conducted in parallel with the main quantitative study of this dissertation. The later surveybased study extended the results of the preliminary quantitative study by addressing the impact
of cloud’s relative advantage and organizational innovativeness on the decision to adopt cloud
when considering cloud adoption tied to a specific business area.
The results of the main qualitative study of this dissertation led to the development of a
framework sketching the structure of the cloud adoption decision making process and analyzing
it into phases, cycles and features. The framework was differentiated between larger and smaller
organizations that do not have an internal IT department. The results of the main quantitative
study showed that remote access, cost reduction and personnel innovativeness significantly
influence the decision to adopt cloud at micro-organizational level.
This Chapter discusses the contribution of this dissertation to cloud adoption literature,
IS adoption literature and mixed-method research. It also discusses the limitations of this
dissertation and outlines future research avenues as derived through the studies of this
dissertation.
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Figure 21– Research pathway followed in this dissertation with respect to the outcomes of each step
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7.1 Contribution
This dissertation provides a multifold contribution to the cloud adoption literature. It
theorizes cloud adoption decision making through sensemaking and in this provides a
framework that depicts cloud adoption decisions into phases, cycles and features. It shows that
cloud adoption decisions are considered with respect to the particular business area in which the
service will be employed and hence cloud adoption decisions are interwoven with the actual
context of the adoption. It elaborates on the relevance of organizational capabilities theory and
informs about the roles of the decision makers and their involvement, and discusses how their
competences impact the decision to adopt cloud. Beyond its contribution to the cloud adoption
literature, this dissertation also contributes to the IS adoption literature and mixed-method
literature. In addition, its findings provide several implications for industry which are retrieved
in the last part of this Section.
7.1.1 Theoretical contribution
Theoretical contribution to the cloud adoption literature
This research contributes to the literature by theorizing the process of cloud adoption. The
extant literature on cloud computing (discussed in Chapter 2) addresses cloud adoption
decisions through lenses of widely-cited IS adoption theories. These approaches shed light on a
notable part of cloud computing adoption and provide insights on the factors that influence
cloud adoption decisions. This dissertation has argued that while factors research provides
knowledge about cloud adoption decisions and makes the phenomenon easier to research,
existing research approaches necessarily reduce the temporal dimension of adoption thorough
an assumption of transactional decision making determined by a set of factors. As a result they
miss out the impact of the unique traits of cloud computing and fail to illustrate ‘how’ cloud
adoption decisions are reached.
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Alongside theorizing the process of cloud adoption sensemaking, this research contributes
by providing evidence on the structure of cloud adoption decisions. Responding to the calls of
recent research about need to empirically investigate the process of cloud adoption decision
making (e.g., Schneider and Sunyaev (2016)),

it derives a framework that depicts cloud

computing adoption decisions into phases, cycles and features (Figure 22). This framework
illustrates how the sequence of these phases unfolds (e.g., beginning with ‘Building the mental
model’ ending with ‘Exposing the mental model’). It also shows how the framework differs for
small companies without an IT department (i.e., no ‘Exposing the mental model’) and for the
case of rejecting the cloud (i.e., the process can be interrupted at any stage).

Figure 22 - Framework depicting cloud adoption decision making processes

The development of this framework contributes by showing that a temporal dimension is
significant such that in seeking to isolate factors it is necessary to also ask “when” such factors
are relevant within the process of adoption. The development of a sensemaking theory of cloud
adoption provides one possible temporal analysis approach which contributes to this limitation
of arguably temporally agnostic adoption decision making research. The interpretation of this
sensemaking process through phases, cycles and features provides insights on when the factors
identified by existing literature occur within the phases of cloud sensemaking process and
hence, in the analysis included in Chapter 4 and Chapter 6, this dissertation was able to
elaborate on how and why they influence the decision to adopt cloud services. In this way this
research contributes towards a more in-depth qualitative understanding of cloud adoption
decision making and hence it complements existing literature findings on cloud adoption
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decisions by revealing an alternative perspective for analyzing existing data and generating
additional justifications for the conclusions derived.
In contrast to previous research where cloud adoption decisions were studied with
emphasis on ‘hard’ components, this dissertation shows that they involve several
heterogeneous ‘soft’ components (e.g., tacit knowledge, intuition etc.). These components
are built, evolve and are redrafted within the several phases of cloud adoption decision making
and hence they co-exist alongside more rational cloud adoption factors. Through the affirmation
of these heterogeneous components, this research provided additional explanation about
underexplored findings of cloud adoption literature (e.g., perceptions about the term cloud itself
influenced the adoption decision (Morgan et al. 2013)).
In addition, it showed that cloud adoption takes a long-lasting decision making process
and hence it has neglected the idea that since cloud minimizes IT investment risk, cloud
adoption decision making should be a rapid and hassle-free process. Instead, this research
showed that cloud adoption decision making involves a lot of social interaction at several phases
of the process. In this way, it has extended existing literature findings on the impact of social
influences on the decision to adopt cloud as it has demonstrated at which phases and how social
influences intervene within the decision to adopt cloud service. Along the same lines, it has
shown that despite the minimized risk and the off-the-shelf online purchasing option of cloud
computing, decision makers insist on following more traditional approaches of getting to know
the cloud provider and checking the vendor’s capability to provide adequate customer service.
Another contribution of this research is that is shows that cloud adoption decisions are
interwoven with the business area in which the cloud service will be employed. As discussed
earlier in this document (Section 2), most of the existing literature addresses cloud adoption by
considering its adoption to the organisation as a whole (macro-organisational level). This
approach followed the assumption that cloud adoption are IS strategies that aim at reflecting a
horizontal business strategy of the organization. This dissertation shows that even if cloud
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adoption decisions are driven by a global organisation policy (e.g. reduction of cost), a separate
decision making process is followed for each case. This conclusion shows that cloud computing
decisions are considered with respect to the context (business area) of the adoption. In this way,
it demonstrates that there is a need for a more pragmatic approach for exploring cloud
computing adoption that accounts for the adoption context.
This research shows that the consideration of the context of the adoption in cloud
adoption decisions changes the value perception of the decision makers towards the cloud
service. In particular, it demonstrates that while cloud services are considered a specific-use
situation (i.e., specific business area in which they will be used), the benefits and risks become
more obvious and benefits are more likely to trade-off the risks of cloud adoption (i.e., cost
reduction and remote access benefits trade-off security concerns). The implications of this study
supplement the cloud adoption literature by illustrating that cloud’s value perception by
organisations is relative to the business area in which the cloud computing service is introduced
and therefore urges future research on cloud adoption factors to accommodate the context of the
adoption within the studies.
This dissertation also demonstrates the relevance of organisational capabilities theory on
cloud adoption decisions. It explores organisational innovativeness and shows how it relates to
the decision to adopt cloud at micro-organisational through personnel innovativeness. This
research shows how this finding relates to the roles of the decision makers involved in the cloud
adoption decision making process. In addition, by synthesizing this finding with IS strategy, this
research contributes by exhibiting the competences that are necessary for the leading decision
maker so as for him/her to be able to drive the cloud adoption decision making process.
Finally, this dissertation provides an empirically validated analysis of cloud’s relative
advantage with respect to its characteristics. Revisiting the discussion of Section 3.3., most of
the existing studies that address cloud’s relative advantage (e.g., (Alshamaila et al. 2013b; Low
et al. 2011)) measure cloud’s relative advantage using the widely-cited measurement instrument
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provided by Moore and Benbasat’s (1991) approach (Moore et al. 1991). This research
contributes by providing an empirically validated interpretation of cloud’s relative advantage in
terms cost reduction, remote access and security concerns.
Contribution to the IS adoption literature
This research contributes to the IS adoption literature by showing that while quantitative
research can perhaps better explain the more rational aspects of cloud adoption decision
making, qualitative interpretive research can assist us in better examining intuitive and softer
dimensions of cloud adoption decision making. The employment of mixed-methods in the
context of cloud computing, served as an avenue for grasping that there is an on-going dialogue
between softer and more rational factors influencing cloud adoption decision making. Beyond
the use of both quantitative and qualitative research approaches are necessary for
understanding cloud computing adoption decision making. This conclusion contributes to IS
adoption literature by showing that the employment of mixed-method approaches for
investigating IS adoption fosters the extraction of richer, more holistic and thorough
understanding of the phenomenon and hence invites future IS studies to follow mixed-method
research approaches.
It also contributes by drawing the attention to the softer issues of IS adoption decision
making and exhibits that there is a great need, especially for qualitative research to elaborate
further on these softer areas. As cloud is shifting everything to heterogeneous connections of a
lot of different services (Tilson 2010), cloud is expected to be the basis of future technologies.
Cloud computing releases a new era of computing in which information technology is changing
fundamentally and IT systems are transformed into much more smaller-focus services which are
integrated and interconnected (Mathiassen 2008). To this end, the traditional view of IS
adoption is perhaps changing and its assumptions may be redefined. Hence, this research
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contributed by motivating future IS adoption research to equally consider alternative theoretical
approaches to address modern IS decision making.
This research also contributes by suggesting a pathway for incorporating this concept in
the study of IS adoption decision through the lens of organizational capability theory.

Cloud

computing adoption decisions are complex organizational decisions that involve various
different stakeholders. Through the lens of organizational capability theory, the main
quantitative study has encapsulated the diversity of the several roles involved in cloud adoption
decision making and accounted for their innovativeness. In this dissertation organizational
capability theory was employed as a complementary lens to the theory of diffusion of innovation
for capturing organizational innovativeness. Cloud computing is an innovation considered to be
revolutionizing and transforming the IT landscape (Carr 2008). Hence, as IS adoption is
perhaps becoming more complex aspects such as organizational innovativeness should be
studied.
Contribution to the literature on mixed-method research
Another contribution of this research is relevant to mixed-method research design.
Revisiting the discussion of Section 6.2, the experience of the mixed-method research design
followed in this dissertation, shows that there is a continuous cross-fertilization between
qualitative and quantitative studies which occurs naturally during all the stages of the research.
Prevailing mixed-method designs as the one followed in this dissertation, although they hold
numerous advantages (e.g., allow researchers to illustrate their study design in a clearer and
tidier manner (Mertens 2011)), they are not able to accommodate the inviable cross-fertilization
between the two studies which however provides additional insights. In this way, this research
affirms that by following mixed-method typologies in an inflexible and strictly formal manner,
although it might lead to a more widely-acceptable research methodology, it can often restrict
the researcher from revealing a wider spectrum of findings that contribute to the research
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question and in this way strengthen the contribution of the study. To this end, it urges
researchers on mixed-method design literature to consider more flexible research designs that
can accommodate such cross-fertilization.
7.1.2 Practical contributions
Beyond the theoretical contribution of this research, practical contributions that carry
implications for both vendors and marketing expects are also made.
First, the findings of this dissertation provide insights concerning the dynamics and the
structure of the cloud adoption decision making process. The sensemaking phases and cycles for
cloud decision making and their feature composition, denote that vendors should allow decision
makers time to process and internally discuss the information provided to them.
Second, this dissertation shows that decision makers are seeking to test the vendor’s
team working skills as well as its interest in working closely with the organization’s IT
department. This affirms that vendors should invest in building personal customer-vendor
relationships and identify methods for illustrating this intention from an early stage. Decision
makers are exposed to the organization’s high level executives as they have to communicate
their perceptions about cloud, justify views and get approval before proceeding with the
adoption of a cloud service. Vendor’s assistance in putting the argumentation together, could
also serve as a great opportunity for demonstrating the vendor’s team-working intentions in
practice and in contributing towards a positive approval by the firm’s high level executives.
Third, it shows that vendors should anticipate that decision makers are seeking proof of
concept concerning cloud services, especially as the cloud technology eases the process of testing
the service within the context of the organization. This implies that vendors should ensure that
the piloting of products is available and easily accessible. Along the same lines, marketing
campaigns should focus on providing proofs of concept and promoting the success stories of
their cloud services.
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Fourth, this dissertation contributes by demonstrating that decision makers are using
several sources for labeling and gaining basic knowledge about cloud. Hence, marketing
campaigns, white papers, participation in forums and social media could assist the vendors in
creating product awareness as well as cultivating a positive attitude by their candidate
customers from an early sensemaking stage.
Fifth, it shows that factors influencing cloud computing adoption decisions at microorganisational level such as cost reduction, remote access trade-off the security concerns of the
decision maker and catalyse his/her value perception when it comes to the adoption of a cloud
services in a specific business area. This suggests that product managers and marketers should
shift their campaigns on cloud computing services away from discussing security issues or from
security assurances provided for their cloud products. Instead, such campaigns could emphasise
on the business area and how that will benefit by the use of cloud and highlight, if possible in
measureable terms, the positive impact of the adoption of a cloud service in the context of the
specific business area.

7.2 Limitations
The research presented in this dissertation holds a number of limitations. The main
qualitative study focused on cloud computing adoption decisions without drawing its focus on
specific cloud services or cloud layers. Hence the results of the study did not reflect any
variations of the cloud adoption decision making framework with respect to certain types of
cloud services or cloud layers.
Interviews were in most of the cases conducted with CIOs or CEO/Directors and did not
consider the perspectives of end-users or other members of the IT department who may be
partly involved in cloud adoption decisions. The interview agenda of the main qualitative study
did not include questions on institutionalization of the cloud services although some of the
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respondents took the initiative to elaborate on how they communicated the introduction of the
cloud service to the end-users.
The target audience of the main quantitative study was Greek companies and therefore
the study holds the possibility of reflecting the perception of a geographical area and/or certain
socio-economic conditions. Additionally, the study did not provide any conclusions concerning
certain industry types or organisational sizes. As it aimed at exploring whether adoption factors
change when considering the adoption of cloud at micro rather than macro organisational level,
it did not derive conclusions concerning specific business areas with the exception of the
preliminary study that studied the HR function.
The concurrent mixed-method design, although it has assisted the completeness and
complementarity of the research results by assisting the deeper interpretation of the findings
and elaboration on the results, it did not fully explore inconsistencies across the findings. As a
result, the study design did not allow the results of the one study to be deeply incorporated into
the methodology of the other as this was falling beyond the purposes of this dissertation.

7.3 Future research
The implications of this dissertation provide possible future research avenues. Future
cloud adoption studies could focus on analyzing the decision making process for a specific type
of cloud-based service in order to derive more informative insights with respect to the
particularities of the specific cloud application (e.g., SaaS, IaaS etc.). It could also focus on
combining qualitative and quantitative insights using the same sample population so as to
provide a full-fledged analysis of cloud adoption decisions at both macro and micro levels.
Special focus should also be drawn to specific phases of the cloud decision making process e.g.,
‘Exposing the mental model’ so as to investigate the dynamics of that phase into more depth.
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Investigating the impact of adoption factors for each particular business area was outside
the scope of this study, therefore future studies could focus on evaluating the model for different
business areas. Particular attention could be played on the relationship between cost reduction
factor and type of business area (e.g., consider business areas could have a relatively predictable
pattern of use licences needs versus those that do not). Comparing the impact of each factor
across each of the business areas is expected to provide insightful findings that are valuable both
for research and practice. Finally, although this dissertation has showed that there is a leading
decision maker for cloud computing adoption, it has also demonstrated that there are other
stakeholders that are involved in some phases of the process. Future studies on cloud adoption
could focus on capturing and comparing the perception CIO as well as the perceptions other
stakeholders (e.g., CxOs, end-users) involved in cloud adoption decision making. Finally, future
research could focus on investigating the environmental dimension of cloud adoption in the
public sector. It could build on the findings of the preliminary qualitative study indicated that
there are strong political and bureaucratic issues when considering cloud adoption in the public
sector.
Finally, revisiting the discussion of Section 6.2, although the use of mixed-methods in IS
research provides numerous advantages, current mixed-method research designs hold a number
of limitations that are related to the way research data are presented. In particular, this relates
to the capability of existing mixed-method designs to fully accommodate the cross-fertilization
that naturally occurs between the studies.

Future research on mixed-methods design and

typologies, should account for this limitation and consider the derivation of more ‘liberal’
mixed-method designs and story-telling techniques that would reflect the dialogue between the
two studies as this would result into more insightful outcomes.
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APPENDIX 1 – Preliminary qualitative study - Interview agendas

Interview Agenda – CIOs/ICT Managers
Cluster A:
1.
Cluster B:
2.
3.
4.
5.
6.
7.

From 1 to 10, please rate your understanding of Cloud technology?
What is the current status of Cloud adoption by your organization?
What kind of service model(s) is/are currently being used?
Where are the physical hosts on which the software services used by your
organization are running? (i.e., where are the datacenters located) And why?
Can you please describe what types of cloud services are currently used by your
organization?
Are there any software services/applications used by your organization that are
not offered via cloud? If yes, why?
What are the potential benefits that your organization experienced as the
outcome of migrating to the cloud?
(Wait for spontaneous response)
a. What is the most important benefit and why?
b. Could you please rate from 1-10 these benefits based on their importance for
your organization:

8.

9.

Benefit
Rating 1 to 10
Increase job satisfaction
Improve security
Improve the ease of access
Reduce of cost
Improve cost management
Where there any migration risks considered by your organization when
discussing the possibility of migrating to the cloud? Please describe
(Wait for spontaneous response)
a. How were there overcome?
b. Could you please rate from 1-10 these obstacles on their importance for your
organization:
Obstacles
Rating 1 to 10
Security concerns
Incompatible technologies/Difficulty
in integrating with existing systems
Loss of governance
Cultural issues within the organization
(e.g., resistance to change)
Legal issues
What was the process followed from the time the need was raised until
requirements were enlisted and the strategy to move to a cloud solution was
consolidated?
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10.
Custer C:
11.

What is the formal procedure followed in order to take the decision to migrate a
service to the cloud? Who is the decision maker(s) involved? Are there any
challenges to this procedure? (e.g., bureaucratic, slow etc.)
How could be the cloud migration of the public sector better supported?
i.e., What are the supporting mechanisms that need to be put in place during the
preparation phase, the migration phase and afterwards?
END OF THE INTERVIEW
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Interview Agenda - Vendors
Cluster A:
1. What kind of public institutions did you support concerning cloud migration?
Cluster B:
2. What types of services used by public administrations have already migrated to the
Cloud? (E.g. please describe these types of services, their service model and denote to
which institutions these services belong)
a. What problems were there experienced during migration process?
b. Why do you think these problems appeared, and how were they overcome?
3. What could be the potential benefits of migrating certain software services of the public
sector to the Cloud? Please start with the most important one.
(Ask from the interviewee to provide examples) (Wait for spontaneous response)
b. Could you please rate from 1-10 these benefits based on their importance for the
public sector:
Benefit
Rating 1 to 10
Increase of capabilities
(capacity/availability)
Improve robustness
Improve security
Improve the ease of access
Reduce of costs
Reduce IT management and
maintenance overhead
Increase job satisfaction
4. What types of services cannot be migrated, and why?
5. Which are the obstacles that prevent these services from being migrated to the Cloud?
Please start with the most important one.
(Ask from the interviewee to provide examples) (Wait for spontaneous response)
b. Could you please rate from 1-10 these obstacles based on their importance for your
customers:
Obstacles
Security concerns
Lack of knowledge
Incompatible technologies/Difficulty
in integrating with existing systems
Loss of governance
Cultural issues within the
organization (e.g. resistance to change)
Legal issues
Lack of service availability guarantees
No financial benefits
Lack of customization ability

Rating 1 to 10
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6. Have the provided services been supported/offered by a previous product?
7. Why did your customers decide to move services to the cloud? Was this decision based
on actual needs or just on the current technology trend?
Cluster C:
8. What is the difference between open and proprietary Cloud solutions for the public
sector from your perspective?
9. What is the usage situation for public administrations for the moment concerning
proprietary and open solutions?
10. How could the Cloud migration of the public sector be better supported?
i.e. What are the supporting mechanisms that need to be put in place during the
preparation phase, the migration phase and afterwards?

END OF THE INTERVIEW
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Interview Agenda - Policy Makers
Cluster A:
1.

From 1 to 10, please rate your understanding of Cloud technology?

Cluster B:
2.
3.

4.
5.
6.

What is the current status of Cloud adoption in the public sector?
a.What types of services used by public administrations have already migrated to
the cloud and why? (e.g., please describe these types of services, their service
model and denote to which institutions these services belong)
b.Which of these services/applications benefited the most from the migration?
Why?
a. What problems were there experienced during migration process?
b. Why do you think these problem appeared and how and how they were
overcome?
What could be the potential benefits of migrating to the cloud certain software
services of the public sector? (ask the interviewee to provide examples)
(Wait for spontaneous response)
a. What would be the most important benefit and why?
b. Could you please rate from 1-10 these benefits based on their importance for
the public sector:

7.
8.

Benefit
Rating 1 to 10
Increase of capabilities
(capacity/availability)
Improve security
Improve the ease of access
Reduce of costs
Reduce IT management and
maintenance overhead
Increase job satisfaction
What types of services cannot be migrated?
Which are the obstacles that prevent these services from migrating to the cloud?
(ask the interviewee to provide examples)
(Wait for spontaneous response)
a. What is the most critical obstacle and why?
b. Could you please rate from 1-10 these obstacles based on their importance for
your organization:
Obstacles
Security concerns
Incompatible technologies/Difficulty
in integrating with existing systems
Loss of governance
Cultural issues within the
organization (e.g., resistance to
change)

Rating 1 to 10
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Legal issues
9.
10.

What is the formal procedure followed in order to take the decision to migrate a
service to the cloud? Can you locate any challenges for this procedure? (e.g.,
bureaucratic, slow etc.)
Who is the stakeholder (or group of stakeholders) who take(s) the decision of
migrating a service of a public administration to the cloud? (please provide
examples)

Cluster C:
11. What is the difference between open and proprietary cloud solutions for the
public sector from your perspective? What is the usage situation for public
administrations for the moment concerning proprietary and open solutions?
12. How could the cloud migration of the public sector be better supported?
i.e., What are the supporting mechanisms that need to be put in place during the
preparation phase, the migration phase and afterwards?
END OF THE INTERVIEW
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Reduction of
Cost

APPENDIX 2 – Preliminary quantitative study – Constructs and Items
ST1
ST2
ST3

Remote
Access

MA1
MA2

MA3

Security
Concerns

EC1
EC2
EC3

Intention to Adopt

D1

D2

CThe cost of adoption of a cloud-enabled payroll system are far
greater than the benefits.
CThe cost of maintenance and support of a cloud-enabled payroll
system are very high for our business.
CThe amount of money and time invested in training employees
to use a cloud-enabled payroll system are very high.
RMy firm would be interested in having remote access to the
payroll system.
RThe remote access functionality of the payroll system will
improve the effectiveness of the tasks completed by the HR
department.
RThe remote access functionality of the payroll system will raise
the productiveness of the HR department

(Premkumar et al.
1999)
(Premkumar et al.
1999)
(Premkumar et al.
1999)
(self-developed)

SDegree of concern of my firm for the security of the payroll data
in the cloud
SDegree of concern of the employees of my firm for the security
of payroll data in the cloud
S Degree of concern of employees of my firm about the privacy of
the payroll data in the cloud
AAt what stage of adoption is your firm currently engaged
regarding cloud-enabled payroll systems?
(Not considering; Has evaluated, and does not plan to adopt;
Currently evaluating (e.g.,, in a pilot study); Has evaluated and
plans to adopt; Has already adopted such systems)
AIf you are expecting that your firm will adopt cloud payroll
systems in the future, when do you think it will happen?
(Not considering to adopt; In more than 5 years; Within 2-5
years; Within 1-2 years; In less than a year)

(Oliveira et al.
2014)
(Oliveira et al.
2014)
(Oliveira et al.
2014)
(Thiesse et al.
2011)

(self-developed)

(self-developed)

(Thiesse et al.
2011)
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APPENDIX 3 – Preliminary qualitative study – Convergent Validity
Cronbach’s
Alpha
Reduction of
costs (CST)
Remote access
(RMA)
Security (SEC)
Intention to
adopt cloudenabled payroll
system (AD)

0.786

Composit
e
Reliability
0.829

0.917
0.934
0.738

VE

A
ST

C
MA

0.621

0.788

0.948

0.858

0.098

0.926

0.958
0.880

0.884
0.787

-0.072
0.152

0.180
0.554

R
EC

0.940
-0.262

S

F

A

SH

D

0.268

0.887
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APPENDIX 4 – Main qualitative study – Interview Agenda

Interview Agenda
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Please provide a brief description of your organization (size, main sector)
What is your role in the organization?
Do you have a dedicated IT department in your organization? (If not, how are the IT
services being managed?)
What is cloud from the viewpoint of your organization?
What types of cloud services do you use? For how long have you been using the
service?
What is the subscription model based on which these services purchased? (e.g.,
monthly, per user etc.)
How did you first find out about cloud?
What was your initial reaction to cloud? Was it positive or negative?
What means to retrieve further information about cloud?
To
what
extent
did
these
affected
your
perception
about
cloud? (positive/negative/hesitated)
What was the process you followed so as to formulate your views about cloud?
Did these views change over time? If yes how and why?

If not answered by the questions above:
a)

Did you visit any conferences/events discussing cloud computing? To what extent
did this experience influence your knowledge and perception towards cloud?

b)

Did you use the Internet to retrieve further information about cloud computing? To
what extent did this experience influence your knowledge and perception towards
cloud?

c)

Did you visit any websites that discuss/compare/rank cloud services? To what extent
did this experience influence your knowledge and perception towards cloud?

d)

Did you seek for success stories of similar organizations? How did you retrieve them?
How informative were they? To what extent did this experience influence your
knowledge and perception towards cloud?

e)

Did you ask external collaborators or consultants that are somehow related to the
organization about their views on cloud computing? To what extent did this influence
your knowledge and perception towards cloud?

f)

How candidate vendors influenced your perception towards cloud? To what extent
did this experience influence your knowledge and perception towards cloud?

g)

How did you cross-check the information derived through these mechanisms (e.g.,
conferences, vendors, external collaborators, Internet etc.)? What did you find out?

13.

What was the decision making process followed within the organization in order to
decide to move to the cloud?

14.

At which stage did you hold internal meetings?

15.

Who was involved in this process? How were these stakeholders involved in the
process?Whose opinion carries more weight and why?
207

16.

Why did they become involved?(Why so many people/ Why so few people)

If not answered by the questions above the above:
a)

Were these stakeholders initially aware of the term cloud?

b)

If no, what information did you use to explain cloud to them?

c)

If yes,
i.

How do you think they figured out about cloud?

ii.

What mechanisms do you think they used to retrieve information?

iii.

To what extent do you believe they were influenced by these mechanisms?

17.

Were all the stakeholders for or against from the beginning?

18.

How their perceptions changed over time? What arguments did they use for
discussing for or against the adoption of cloud services?

If not answered by the questions above the above:
a)

Did anyone mention examples from other organizations? If yes, how did this
changed the perceptions?

19.

Did candidate vendor(s) participate in any of these meetings?

20.

Did you meet them before deciding? If yes, what was discussed at that stage?

21.

What was the process followed to select the service?

If not answered by the questions above the above:
a)

Did you request quotations by candidate cloud vendors before choosing the
particular service?

b)

Did you try candidate services before choosing the particular service? Please
elaborate.

22.

How did your previous experience with IT systems influenced you decision to adopt
cloud and to select the specific cloud services?

23.

How easy has it been to integrate? /Are you keeping the systems?

24.

How did your experience with previous systems influence your decision to adopt
cloud?

25.

How did it influence the choice of the cloud provider?

26.

How did you ensure that your needs would be met by the use of cloud / of the
particular service?
Which benefits (or product characteristics) influenced the organization’s decision to
adopt cloud services?
How did you ensure that the expected benefits would be met?
Were there any considerations for using cloud services raised?
How did you ensure that any problems arising during the migration to the cloud or
after the migration would be resolved?
Which do you think were the major sources of uncertainty as you were taking the
decision to adopt cloud? How did you deal with these sources of uncertainty?

27.
28.
29.
30.
31.
32.

Was the discussion to move to the cloud influenced by an existing or forthcoming
policy? (e.g., policy at national level, policy of the organization etc.)
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33.

In your view how does your adoption of cloud compare to similar organizations in
your sector?

34.

Would you say there is an overall trend in the industry to adopt cloud solution?

35.

Who do you think sets this kind of trends in your industry? Would you say you are
one of the first to adopt new technologies?
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APPENDIX 5 – Samples of sensemaking analysis of the main qualitative
study
A Cloud-based Disaster Recovery as a Service
i2

Sensemaking process

Cycle 2
Cycle 3

Building

Cycle1

Organizing Flux

Retrospective

“We were happy with the way we worked together”

Action

Take the initiative to consider the vendor’s new solution and
ask for further information

Noticing and
Bracketing

“I’ve met them a couple of times, made an initial decision
around it “

Action

Continue information retrieval to gain solution-specific
information

Labeling and
Categorization &
Social and
Systemic

Checking for online advice about similar solutions:

Action
Labeling and
Categorization &
Social and
Systemic

Confirm Evaluating
ing
mental
Cycle 5 Cycle 4
model

“Pretty much it was an initiative that came from the IT
department […] Year and half, [the vendor] they provided a
temporary solution for us, […]this is a sort of upgrading our
sort of main infrastructure”

“It is very useful to be able to verify some of the things
[online], does it really work like this? it seems too good to be
true. Is that right? [you may find a post saying] ‘I will tell you,
it’s pretty good but you know we tried that it was good but
there were few problems with it so we would advise you not to
do that .Some advice I got online was good.[…] I actually joint
a linked in group in two weeks ago called something like cloud
computing for SME, so I might go along to one of those meet
ups at some point. I have to be a little bit skeptical on this kind
of things, ideally you want independent advice on it, you don’t
want the advice of somebody who is tight to a particular
vendor. ”
Seeking for the opinions of other trusted sources so as to
cross check

Action

“I also have a relationship with a couple of kind of consults
who I can call and ask their opinion on things like these things
as well. Their pretty technical as well, they are the kind of
consultants for SMEs so their knowledge is specific and small
scale and have to really break into this market […]Actually,
clearly speaking to somebody to who I respect, probably does
carry more weight than reading from people I don’t know off
the Internet”.
Need for more product specific information

Presumption

“and then meet again to present their solution to me”

Action

Continue information retrieval so as to discuss the solution
with the rest of the IT people
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Cycle 6

“I rely on the expertise of the party e.g., [company x, small
vendor] to be recommending a solution that have confidence
on it, they have implemented similar solutions before. So we
had a choice to make between Microsoft and [company
x solution]. [Company x solution] being the more expensive
solution. Directly decided to go with that solution […] think
it’s a better solution even it is more expensive. They could
both work, but I am happy to go with the more expensive one,
but a more proven solution”.

Action

Decision to go with [company x]

Organizing
through
communication

“[…then the vendor]Came in to present the solution to my
team [the board of a sort of technical network]”

Action

Consolidating information to present it to the company’s
executives
“So now I am going to present [to the company’s executives]
what they [the vendor] present to me and to my team. That’s
the way it is going to work.”

Organizing
through
communication

“It will be presented to the founders and a couple of other
interested partners […].I think, they [the CxOs of the
company] want to examine and to check my decision making
process really, they aren’t experts in this kind of IT field,
however, they are smart and have been around quite some
time so they would be able to ask good, insightful questions
around some of this stuff and potentially expose flaws of my
thinking in areas that I haven’t investigated that I should
investigate, […] they might be able to tell whether I have done
a good job coming to a good decision.”

Action

“And if I haven’t I will obviously go away and do further
research or get a competitive bid or something like that just so
I can make a more complete decision.”

Cycle 8

Exposing

Cycle 7

Comparing

Labeling and
categorization

Cloud-based CRM Software As A Service

i3

Sensemaking process

Action

Exposing
mental
model

Noticing and
Bracketing

Cycle Confirmin
Cycle1
g/Enhanci
2
ng mental
model

Evalu Building
ating

Organizing Flux

Labeling and
Categorization

“need for more and more information in an organized
manner”
“look for software solutions through the web, [we] wanted
a CRM solution, something online so that accessible from
anywhere”
“Derived a shortlist of 3”, Need for further clarification
“got in touch to clarify some aspects and request references
via email”
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Cycle 3

Confir
ming
mental
Cycle 2
model
Exposing

Action

Continued information retrieval to satisfy the “criterion to
be hosted in Germany”

Presumption

“We decided to have trial period for 1 year”

Action

Consolidated the information from the trial period

Organizing
through
communication

“Discussed with the director, the IT personnel and typical
end-users”

Action

Finalizing the decision to adopt

Private Cloud solution for Picture Archiving and Communication System for
medical imaging (PACS)

i4

Sensemaking process
Organizing Flux

Action

Cycle1

Building

Labeling and
Categorization &
Social and
Systemic

Consolidating options that were available: “The options
were to implement inside the hospital or go to model to
store data outside the hospital”. Continue information
retrieval to check on what similar hospitals do.
“We went outside Greece […] I visited a hospital in
Barcelona and we also consulted a solution from USA.
[…]We checked what other hospitals do”.

Action

Consolidating information on the practices of other
organizations and the local legal restrictions
“There were legal issues arising as we intended to use
<solution by international vendor>, but since we are in
Greece, storing data outside the country was not possible”
Summarizing on what could be the solution for the
specific organization “Then we had a full proposal for the
solution”

Organizing
through
communication

“Presented this solution to General Manager of <the
hospital> and to Chief doctors from the imaging
department”

Action

Finalizing the decision to adopt

Cycle 2
Cycle 3

Exposing

Confirming

Presumption &
Social and
Systemic

“Need for doctors to have external access and give correct
guidelines”
“We seek for consultants in <IT organization of the same
group> for figuring out a solution”
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Cloud-based CRM for large international organization
i5

Cycle 2 2 Cycle
1

Retrospective
Action
Labeling and
Categorization
Action
Presumption

Action

Cycle 3

Confirming

Compari Buildi
ng
ng

Organizing Flux

Cycle 4

Evaluating

Retrospective

Action
Presumption

Exp Confirming
osi
ng
Cycle 5

Action

Organizing through
Communication

Sensemaking process
“We had to change it, we had to consider the future (4-5
years). We wanted to see if it was worth choosing a
solution which is on premise rather than cloud-based.
The main aim for choosing a cloud based solution was to
foster mobility and to achieve cost reduction. But in any
case, this is our general direction. The fact that we
decided to have our CRM on the cloud was aligned with
our general decision to move to the cloud. So there was
no other way.”
“When you are rejecting a product or a collaborator, you
have to justify why”.
Search for alternative options
“So the existing vendor gave us another suggestion,
there were also some other companies suggesting their
products”.
Consolidating options that were available
Locally piloting the product: “Team called
collaboration, which has to do with the end user. E.g.,
SharePoint, Link etc. So this team is responsible for
running the pilots. In this we can mention our
considerations or results.”
Constantly evaluate the candidate product : “ So we
could check while using it how it worked. The pilot was
considering one solution, which was functional but it did
not do exactly what we wanted.”
“For the solution we finally selected, there was a
previous experience by the CIO, who came from another
company. So he knew the solution and hence we knew
how the deployment will evolve. There was also
experience with <company x> through <product x>
which is being used by most of the pharmaceutical
companies”.
“But considering companies such as <company x> which
is a ‘giant’ on CRM. We decided that there was no other
choice”.
“Piloting had to do with specific groups which were
testing for about a year.”
IT department consolidates and processes the feedback
in order to communicate a strong case to the
management: “From the time the senior people of the
IT department decides something, then that means that
there had been a large analysis for it beforehand. As we
have large stakeholders, this had also to go through the
CEO, who was already convinced that it had to
change. But you have to go with a strong case in order
to convince him”.
“As we are discussing about large stakeholders, we also
had to convince them that economically this will yield.
213

As we are talking about hundreds of millions of euros, so
we have to convince them that this investment will
yield”.
Finalizing the decision to adopt

Action

A Cloud-based CRM and invoicing system
i6

Sensemaking process

Organizing Flux

Confirming

Building

Cycle 1

Cycle 2

Cycle 3

“The need [for better organization] was
there, but resolved in a more
traditional/pen and paper manner”
Noticing and
bracketing

“Saw it on Facebook”

Action

[seek for further information]

Labeling and
categorization

“watched the YouTube video to
understand how it works”

Action

[see how it is to use it in practice]

Presumption

“[…]Used the trial version for some time
and got engaged with it”

Action

“[…It] made my life easier and was at a
reasonable price. […] decided to purchase”

A Cloud-based business intelligence system
I7

Sensemaking process
Organizing Flux

“The need came as the company’s size radically expanded
and the need for more in-depth reporting emerged. At the
beginning we started to seek for software that could
provide us with easy access to business intelligence data.
We wanted something that would be easier, faster and
cheaper. For example in our old solution, for each report
that we wanted to retrieve from each department, we had
to ask a developer to make the configuration and to
implement it. We had to pay him a lot, based on the hours
of work and get the solution in ten days, or in two weeks.
Now, these can be done by the users. […]As we are
currently expanding and the retail domain is a big
challenge for us. We plan, at least for the next 5 years, to
open 10 new sales points every year. This [cloud] provides
us with the flexibility to do so quickly and without any
major costs. ”
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Cycle 1

Building

Noticing and
bracketing

“I initially found out [about cloud] through Internet
search, reading articles of tech magazines, reading about
infrastructure in companies, ERP systems etc. […] First
we made a market research on the providers that offer
business intelligence software”

Action

Consolidating information with respect to the
organization’s needs and contacting vendors “We had
found five, but the fifth did not get back to us. Probably
the company was not interested in customers of our size,
as although we had arranged an appointment they never
came in to present us the product.”
“I would say we learned more about cloud by the meetings
that we had with the companies that offer it. We had
appointments with 4 different companies. Two of them
offered cloud-based solutions and two of them offered on
premise solutions. […] Each of them came in to present
their solution to the management. Each presentation took
about 2hours during which they demonstrated their
solution and its functionalities, the modules etc. And then
all of them provided us with quotations.”
Consolidating information retrieved

Cycle 2

Confirming

Presumption

Cycle 4
Cycle 5

Comparing

Cycle 3

Action

Organizing through Holding internal discussions within the management
communication
team
Action
“Then we rejected the two solutions that were on premise
as we wanted to go for a cloud solution.”
Social and
“The previous collaborators attempt to convince us not to
Systemic
leave. They are planning to move their products to the
cloud at some point. So they were trying to convince us,
not to do the transition to the cloud, not to make this
change. And proposed us to adopt the next version of
their product which would also be cloud based. So in this
way, they tried to change our decision and to influence us
negatively. […]We discussed the options between the
managers of the company (other 3 people).”
Action
Decision to proceed with cloud solution
Organizing through Comparing the two solutions “The second option was at
communication
least twice the cost of the first one. In addition, reasons
such as that we liked the people (we could communicate
with them) also influenced our decision”.
Action
“And then out of the two cloud options, we selected one of
them. […] We voted 3 for -1 against. And then we
proceeded further with designing.”
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A Cloud-based CRM solution

Confirming

Building

I8

Sensemaking process
Labeling and
categorization

“Went through Google search so as to check what is available on
CRM solutions”

Action

“Shortlisted 4-5 options [including in-house and SaaS options]”

Presumption &
“Tested and installed for minimum one month [the 4-5
Organizing through solutions] by 3 people [in the company] who were comparing in
Communication
parallel and discussing frequently”
Action

“Decision to reject cloud and proceed with an in-house solution”
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APPENDIX 6 – Main quantitative study – Constructs and Items

Business area
selection

Out of the business areas listed below, please choose the one in
which your firm would be most likely to consider the adoption of
cloud services/has already adopted cloud services: (Customer
Care, Sales, Marketing, Production, Finance, Product
Development, Supply Chain, Human Resources, Internal
Collaboration/Communication)

(Self-Developed)

Please answer the questions below, based on the specific business area you selected in the
previous question.

Reduction of
Cost

1
2
3
1

Remote
Access

2

3

Security
Concerns

1
2
3

Managerial
Innovativeness

Personnel
Innovativeness

1
2
3
4
1
2
3

The cost of adoption of adopting a cloud service in the specific
business area is far greater than the benefits.
The cost of maintenance and support of a cloud service in the
specific business area is very high for our business.
The amount of money and time invested in training employees to
use a cloud service in the specific business area is very high.
My firm would be interested in having remote access to a cloud
service in the specific business area
The remote access functionality of the cloud service in the specific
business area will improve the effectiveness of the tasks
completed by the business area.
The remote access functionality of the cloud service in the specific
business area will raise the productiveness of the business area
Degree of concern of my firm for the security of the cloud service
supporting the specific business area
Degree of concern of the employees of my firm for the security of
data in the cloud service supporting the specific business area
Degree of concern of my firm about the privacy of the data in the
cloud services supporting the specific business area
We get a lot of support from managers if we want to try new ways
of doing things
In our company. we tolerate individuals who do things in a
different way
We are willing to try new ways of doing things and seek unusual.
novel solutions
We encourage people to think and behave in original and novel
ways
Key executives of the firm are willing to take risks to seize and
explore ‘‘chancy’’ growth
Senior executives constantly seek unusual and novel solutions to
problems
When our firm sees new ways of doing things. it quickly adopts
them

(Premkumar et al.
1999)
(Premkumar et al.
1999)
(Premkumar et al.
1999)
(Polyviou et al.,
2015)
(Polyviou et al.,
2015)
(Polyviou et al.,
2015)
(Oliveira et al.
2014)
(Oliveira et al.
2014)
(Oliveira et al.
2014)
(Messerschmidt
et al. 2013)
(Messerschmidt
et al. 2013)
(Messerschmidt
et al. 2013)
(Messerschmidt
et al. 2013)
(Messerschmidt
et al. 2013)
(Messerschmidt
et al. 2013)
(Messerschmidt
et al. 2013)
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Intention to Adopt

1 At what stage of adoption is your firm currently engaged
regarding cloud-enabled payroll systems?(Not considering; Has
evaluated, and does not plan to adopt; Currently evaluating (e.g.,
in a pilot study); Has evaluated and plans to adopt; Has already
adopted such systems)
2 If you are expecting that your firm will adopt cloud payroll
systems in the future, when do you think it will happen? (Not
considering to adopt; In more than 5 years; Within 2-5 years;
Within 1-2 years; In less than a year)

(Thiesse et al.
2011)

(Thiesse et al.
2011)
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APPENDIX 7 – Main quantitative study - Convergent Validity

Reduction of cost (COS)

Cron

Comp

AVE

bach’

osite

s

Relia

Alpha

bility

0.834

0.898 0.747

COS

REA

SEC

PIN

MIN

AD

0.871

0.453

-

0.260

0.286

0.484

0.295

0.485

0.529

-

-

-

0.354

0.305

0.358

0.835

0.775

0.584

0.805

0.485

0.314
Remote access (REA)

0.859

0.912

0.776

0.898

0.163

Security Concerns (SEC) 0.970

Personnel

0.980 0.943

0.858

0.904

0.703

0.730

0.847

0.655

0.878

0.943

0.892

0.972

Innovativeness (PIN)
Managerial
Innovativeness (MIN)
Intention to adopt cloud

0.948

service for a specific
business area (AD)
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