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Abstract:

When higher-level management of a company has strategically decided to adopt Platform-as-a-Service (PaaS) as a
Cloud Computing (CC) delivery model, decision-makers at lower hierarchy levels still need to decide whether they
want to post-adopt PaaS for building or running an information system (IS) — a decision that numerous companies are
currently facing. This research analyzes the influential factors of this managerial post-adoption decision on the 1S-level.
A survey of 168 business and Information Technology (IT) professionals investigated the influential factors of this PaaS
post-adoption decision. The results show that decision-makers’ perceptions of risks inhibit post-adoption. Vendor trust
and trialability reduce these perceived risks. While competitive pressure increases perceived benefits, it does not
significantly influence PaaS post-adoption. Controversially, security and privacy, cost savings, and top management
support do not influence post-adoption, as opposed to findings on company-level adoption. Subsamples constructed by
the form of post-adoptive use (migration of IS, enhancement of IS, new IS development) exhibit better goodness-of-fit
measures than the full sample. Future research should explore this interrelation of the form of post-adoptive use and the
post-adoption influence factors.
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1. Introduction

“So we [decided to] adopt Platform-as-a-Service (PaaS) [on a company-level]. We spent lots of time to
meet technical requirements and established governance structures. After all, nobody used it. We figured
that we need to do something to make our employees actually consider using PaasS on information system

(IS) level when migrating or enhancing existing IS, or developing new IS.”

This opening vignette narratively describes a current topic identified in a precedent case study [1]. Most companies
already adopted Cloud Computing (CC) [2], with the global CC revenue pool rising to USD 266 billion in 2020 [3].
However, innovations need to be extensively used within the value chain to exhibit impact [4]. The company-level
adoption of CC, therefore, does not necessarily mean that individuals on lower hierarchy levels decide in favor of
actually using CC on IS-level (post-adoption). For long, research considered post-adoption as continuance use or habit
formation of IT use [5]. Research increasingly extended this understanding of post-adoption towards exploring how
individuals make use of adopted technologies by using available features for current or additional tasks [5]. Now, that
most companies adopted CC on a company-level, the question of how decision-makers make use of it in operational
sourcing decisions becomes apparent and practically relevant. For the delivery model Platform-as-a-Service (PaaS)
specifically, the post-adoptive use raised our interest: PaaS allows to source infrastructure combined with functionalities
constituting a new form of sourcing decision, whereas Infrastructure-as-a-Service (l1aaS) allows to source infrastructure
and Software-as-a-Service (SaaS) software respectively.

All this motivated us to investigate the influential factors of PaaS post-adoption in our research questions (RQs). We
focus on large-scale companies because we assume that small- and medium-sized companies involve fewer hierarchy
levels, and, therefore, the decision-maker on adoption and post-adoption is likely to be the same individual. For large
companies, we expect that PaaS post-adoption decisions occur at lower hierarchy levels than the initial adoption
decision and, therefore, could be more decoupled from this initial company-level adoption decision.

RQ1: What influences PaaS post-adoption in large-scale companies?

The context of large-scale companies makes us adopt a multilevel perspective [6]-[9]: The IS-level post-adoption
decision corresponds to the micro-perspective, whereas the initial adoption decision corresponds to the macro-
perspective. Hence, we evaluate whether adoption and post-adoption are indeed distinct decisions, as argued above.
Alternatively, decision-makers on 1S-level could also simply mimic the initial adoption decision.

RQ2: Do decision-makers on IS-level decide autonomously on PaaS post-adoption?

Bagayogo et al. [5] differentiate post-adoptive use of information technology (IT) along the dimension of use for
current tasks versus use for additional tasks. As this study is — to the authors’ best knowledge — the first to investigate
post-adoptive use of PaaS, we explore whether the influential factors of PaaS post-adoption vary for the post-adoptive
use forms.

RQ3: Does PaaS post-adoption depend on the post-adoptive use forms?

The contribution of this research is to shift the focus of CC adoption research towards its post-adoptive use. The paper
at hand provides managers, aiming to foster PaaS post-adoption in their companies, with an understanding of the factors
influencing that decision.

The rest of the paper is structured as follows: Section 2 explains the post-adoptive use of PaaS in organizations, our
theoretical grounding in Technological Frames of References (TFR), and the multilevel perspective. Section 3
conceptualizes our research model (representing a revised version of a research-in-progress publication [10]). Section 4
describes the data collection and cleaning process, the dataset, and the approach for our analysis. Section 5 describes
our results. Section 6 discusses these results, while section 7 concludes the paper.
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2. Research background

2.1 Platform-as-a-Service (PaaS) and post-adoption

Empirical research shows that organizations adopt CC not primarily for cost advantages but also to leverage CC as a
standardized IT platform for innovating and optimizing business processes [11]. For the sake of innovativeness,
organizations also aim to develop customer-facing digital solutions using laaS and PaaS [1]. PaaS assigns the resources
hardware, infrastructure, and the platform (software framework and storage) to be managed by the vendor, while the
application layer is under the management of the client organization [12]. For PaaS, the vendor provides the application
development stack (including run-time optimization) and the infrastructure [13]. PaaS allows client organizations to use
all features provided by the vendor for software development, leaving more resources to focus on innovating the
software on the application layer. Therefore, this study aims to investigate the post-adoption of PaaS because it enables
the acquiring organization to leverage provided infrastructure and features while managing the applications to bring on
this platform.

A pilot case-study conceptualized the transition from adoption to post-adoption of CC, exhibited in Fig. 1 [1]. First,
companies decide to adopt CC, enter framework contract agreements with one or multiple vendors, and enable its usage
(e.g., establishment of governance elements). Second, companies decide on 1S-level upon post-adoption. In the
previously mentioned pilot case study, we conceptualized this transition from adoption to post-adoption and integrate
the notion of post-adoptive use forms [5] based on the task at hand: Migration of existing I1Ss to CC relates to using the
technology for current tasks, developing new IS development relates to using CC for additional tasks, whereas the
enhancement of existing 1S using CC either enlarges the scope of the task or performs the same task at higher quality or
performance.

. Adoption I Post-adoption -

Level Company Information system
Description + Decide upon adoption of CC Use CC on information system level:
+ Select provider to enter framework + New information system development
confract agreement + Migration of existing information systems
« Enable usage of CC within the + Enhancement of existing information systems
organization

Fig. 1. Conceptualization of CC adoption and post-adoption

2.2 Technological Frames of References (TFR)

Prior research applied various theories to the context of CC adoption, depending on the focus of the investigation. One
stream of research employed the technology acceptance model (TAM) [14] to CC in various studies [e.g., 15-17] or its
extension, the Unified Theory of Acceptance and Use of Technology (UTAUT) [18]. Studies relying on TAM and
UTAUT focus on the individual choice level without involving organizational behavior and managerial decision
processes [19]. Additionally, UTAUT proved not always useful in empirically confirming anticipated relationships [18].

Another stream of research employs the Technology — Organization — Environment (TOE) model with the diffusion of
innovation theory [e.g., 20-22], focusing on the organizational and environmental level [21]. TOE emphasizes, besides
the technological characteristics, the influence of the organization and its environment on technology adoption [23].
However, TOE does not address the individual’s perspective [24]. This observation motivated the authors to base the
research approach in this paper on a theory that aims to integrate the individual’s perception of technology while
simultaneously acknowledging the importance of the organizational and the environmental level.
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This paper is, therefore, grounded in the TFR theory, which has its roots in social cognitive research [25].
Technological frames are shared beliefs (interpretations of technological artifacts [25]) by members of a group
regarding technology that “concern the assumptions, expectations, and knowledge they use to understand technology in
organizations” [25, p. 179]. Prior research defined a technological frame as “a built-up repertoire of tacit knowledge
that is used to impose structure upon, and impart meaning to, otherwise ambiguous social and situational information to
facilitate understanding” [26, p. 56]. Hence, an individual’s technological frame reflects the individual’s perception of a
technology’s advantageousness. Additionally, the organizational and environmental triggers influence this perception in
a systematic approach to social-cognitive research on IT [25]. Therefore, TFR theory enables an analysis of the
decision-maker’s perception of PaaS and acknowledges the influence of the organization and the environment, which
offsets the shortcomings of TAM, UTAUT, and TOE.

The expectations, assumptions, or knowledge about key aspects of the technology may be different between individuals
or groups, defined as incongruence [25]. This incongruence explains difficulties in technology implementation [25].
The process to reach congruence (i.e., consensus) on the respective technological frame is referred to as stabilization
and closure [27], [28]. Stabilization occurs within a “relevant social group if members begin to talk and think about the
technology increasingly uniformly” [28, p.32]. Closure implies that the interpretive flexibility regarding the technology
diminished, and dominant meaning emerges [27], [28]. An individual’s technological frame may change by a trigger,
which can be either organizational or environmental [28]. Hence, this paper takes on a TFR perspective to examine
whether congruence between the technological frame of the decision-makers, the organizational actors, and influencing
actors from the environment exists when it comes to PaaS post-adoption in large-scale organizations. Congruence, with
a positive perception of PaaS’s associated benefits and risks, implies the post-adoption of PaaS. Incongruence between
the actors, or a decision-maker’s negative perception of benefits and risks would result in decision-makers choosing
other sourcing options over PaaS. The proposed model investigates technological frames of potential applications of
PaaS, which we classify into the domain of “frames related to the potential organizational applicability of IT” [28, p.
27]. Various other papers undertook research based on TFR in this domain [25], [28]-[30], however — to the best of our
knowledge — none in the context of CC adoption.

2.3 A multilevel research perspective

Research in Information Systems (IS) can regard multiple levels of analysis, which stems from the notion that
organizations are multilevel by nature [8]. Fundamentally, this paper differentiates research between the lenses of
micro- or a macro-perspective [6]-[9]. The idea of multilevel research is to bridge the divide between micro and macro
by integrating the perspectives of individuals, organizations, and the environment [31]. The micro-perspective focuses
on individuals or groups, whereas the macro-perspective focuses on organizations, environments, or strategies [6], [7],
[32], [33].

The requirement to integrate various levels of analysis also applies to the phenomenon of CC, precisely because
researchers investigated multiple units of analysis in the past. Most of the previous research on CC analyzed the
organizational level perspective of CC adoption obtaining a macro-perspective [e.g., 21, 34, 35] to which the paper at
hand refers as company-level adoption. Fewer contributions analyzed the individual level, e.g., decision-makers’
characteristics [36], [37] or the decisions related to a specific 1S [20], [38], [39], obtaining a micro-perspective.
Therefore, these analyses provide fragmented perspectives on the same phenomenon without bridging the micro and the
macro-perspective.

Considering PaaS adoption specifically, requires a bridge between the micro and the macro-perspective: Senior (IT)
managers decide on the number and vendors that are made available within the organization (adoption) [1]. The
availability of frame contracts with vendors is a pre-condition for the usage within software development if
organizations roll-out rogue adoption through business-managed IT [40].
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The operational sourcing decisions are then made on IS-level (post-adoption). This actual migration towards the cloud
is not sufficiently considered by prior research, which mainly focused on the company-level adoption phase [11]. TFR,
in contrast to theories applied in previous research, provides such an integrative bridge between the levels, arguing that
multiple actors are involved in the organizational employment of technology [25].

Various studies investigate not only the organizational factor for CC adoption but incorporate environmental factors as
well [e.g., 20, 21, 41]. The environmental factors are also considered as essential for PaaS post-adoption because they
can evoke a trigger to the decision maker’s technological frame. Furthermore, various studies include technological
factors in adoption models on an organizational level.

3. Research model

TFR theory suggests that technology will be adopted if a congruent view of its advantageousness persists. Post-adoption
of PaaS occurs if the perceived benefits outweigh the perceived risks in a specific sourcing decision from the decision
maker’s perspective, which is influenced by organizational and environmental actors. Hence, the interactions within the
organizations by knowledge transfer from colleagues, support of senior managers, and the interactions outside the
organization with, e.g., trading partners, vendors, competitors trigger a shift in the technological frame of the decision-
maker’s initial perspective. Also, her own experience with CC may trigger this shift, e.g., trialability of PaaS.

Hence, we hypothesize that the decision-maker’s ability to try PaaS, tacit knowledge sharing, top management support,
trading partner pressure, vendor trust, and competitive pressure are the factors influencing perceived benefits and risks.
Furthermore, we assume a moderating effect of the decision maker’s voluntariness to post-adopt PaaS. Although we
expect no influence on PaaS post-adoption, we control for security and privacy, cost savings, IT organization structure
and size, and the year of the decision. Fig. 2 exhibits the research model.

Voluntariness

Individual
perception
=
b2
=]

Tacit

Perceived

. B HM3

g 0 knowlf:dge benefits

§= 1= sharing
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80 g

3 .a Top PaatS
- management post-
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Perceived
risks

Trading
partner
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! 1
1 1
i Control variables: Security and privacy, !
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Fig. 2. Research model on PaaS post-adoption
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The focus on PaaS post-adoption specifically, the integration of individual perception and organizational/environmental
triggers, and the multilevel perspective are the differentiating factors of the model in terms of originality in comparison
with prior research efforts.

3.1 Individual perception

The TFR defines the categories and content in which technology is perceived [25]. The most important success
measures for decision-making are the positive and negative impacts of CC adoption [38]. The expected benefits and
risks are the key factors for switching towards CC [42]. With this, risks infer the potential negative consequences of the
sourcing decision (contrary to some definitions of risk implying uncertain positive or negative consequences).
According to TFR, this analysis depends on the technological frame on PaaS, i.e., its perceived benefits and perceived
risks.

H1a: Perceived benefits influence PaaS post-adoption positively.
H1b: Perceived risks influence PaaS post-adoption negatively.

Technological frames are defined as “tacit knowledge that is used to impose structure upon, and impart meaning to,
otherwise ambiguous social and situational information to facilitate understanding” [26, p. 56]. Therefore, the formation
of a technological frame is a dynamic interpretative process [28] in which tacit knowledge is built-up. Tacit knowledge
is rooted in actions and experiences in a specific context [43]. Hence, technological frames emerge from work
experiences [25] in the CC context. Additionally, empirical evidence suggests that individuals who try CC [22], or
where pilot applications are present [39] are more likely to adopt CC: The innovativeness of CC becomes apparent
when trying and using CC [1]. Therefore, decision-makers, who tried PaaS, gained experience with the technology. We
argue that the gain of tacit knowledge through trying increases the decision-makers’ perception of benefits and
decreases the perception of associated risks.

H2a: Trialability influences perceived benefits positively.

H2b: Trialability influences perceived risks negatively.

3.2 Organizational triggers

The lack of (tacit) knowledge on CC hinders the adoption of CC [44]. The knowledge management process by which an
individual’s knowledge increases by involvement is knowledge transfer [43]. Therefore, we hypothesize that tacit
knowledge sharing, as the involvement of an individual in someone else’s experiences, promotes PaaS post-adoption,
analogously to trying PaaS oneself.

H3a: Tacit knowledge sharing influences perceived benefits positively.
H3b: Tacit knowledge sharing influences perceived risks negatively.

Based on the multilevel perspective, we argue that decision-makers regard the decision to adopt PaaS on company-level
by top management (macro-perspective) when deciding in software development projects (micro perspective). Top
management support increases the adoption of technology, specifically by the perception of CC benefits [42], [45].

H4a: Top management support influences perceived benefits positively.

H4b: Top management support influences perceived risks negatively.

3.3 Environmental triggers

Besides organizational triggers, environmental triggers may also result in interpretative shifts within an organization
[28]. We include environmental triggers identified as relevant in prior research on CC adoption in the research model.

Organizations consider the experiences of trading partners when they decide on CC adoption [46]. Negative
technological frames on CC by trading partners result in artifacts such as prohibiting contract clauses hindering
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adoption [1]. Positive technological frames on CC by trading partners positively influence the post-adoption decision
because PaaS allows integration with the environment [1]. Therefore, the decision-maker’s technological frame on PaaS
is influenced by the pressure of the trading partners as a result of the trading partners’ technological frame on PaaS.

H5a: Trading partners’ pressure influences perceived benefits positively.
H5b: Trading partmers’ pressure influences perceived risks negatively.

The way the vendor markets the technology may affect the decision-maker’s technological frame [25]. In the context of
PaaS, organizations require a completely different mindset to rely on a vendor for IT services [21]. Trust is a
fundamental factor for the acquiring organization to inform itself [47]. Further on, the presence of uncertainty related to
CC requires trust to overcome these concerns (i.e., perceived risks) and adopt CC [35], [48].

H6a: Vendor trust influences perceived benefits positively.
H6b: Vendor trust influences perceived risks negatively.

Competitive pressure urges organizations to adopt technology to create a competitive advantage through innovation
[41]. Competitive pressure is a strong driver of the adoption decision in the context of CC [49]. In the context of PaaS
post-adoption, specifically, where the prospect of sourcing is the creation of new business models, competitive pressure
will positively influence the perception of benefits.

H7: Competitive pressure influences perceived benefits positively.

3.4 Moderation and controls

The premise of the model, so far, is that the decision-making context is in an enabling control setting [50]. One might
bring up that in some organizations or some circumstances, the decision-maker might not have the autonomy to decide
by herself. In these cases, the decision-maker would need to follow the top management’s adoption decision on a
company level.

HM1: Voluntariness moderates the influence of perceived benefits on PaaS post-adoption.

HMZ2: Voluntariness moderates the influence of perceived risks on PaaS post-adoption.

H4c: Top management support influences PaaS post-adoption positively.

HM3: Voluntariness moderates the influence of top management support on PaaS post-adoption.

Furthermore, TFR does not lead us to derive hypotheses on the influence of security and privacy or cost savings, factors
extensively considered in the company-level adoption decision [51]. Additionally, we control for potential technological
factors’ influence of the IT organization size and structure, as well as the year in which the decision took place, as PaaS
is a rapidly developing technology.

C1: Security and privacy do not influence PaaS post-adoption.

C2: Cost savings do not influence PaasS post-adoption.

C3: IT organization size does not influence PaasS post-adoption.

C4: IT organization structure does not influence PaaS post-adoption.
C5: Year does not influence PaaS post-adoption.

An implicit assumption of the research model is that there are — apart from top management support — no direct effects
of the antecedents of perceived benefits and risks on PaaS post-adoption. Thus, we claim full mediation of these factors
via perceived benefits and risks.
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4. Methods

4.1 Data collection

We operationalized the latent endogenous constructs based on measurement models previously applied in the context of
CC adoption and the broader IT adoption information systems literature. We measure the indicators on 5 point (pt) and
7pt Likert scales. We chose to retain the scales used by other researchers and standardized the scores during the
measurement model assessment. We operationalized PaaS post-adoption, and the controls for cost savings, year, IT
organization size and structure as single items. Table Al in the Appendix provides an overview of the measurement
instruments.

We approached individuals employed at companies with more than one billion Euro revenue on the professional social
network LinkedIn to find suitable candidates for the survey. We restricted the search to companies headquartered in
Germany. We searched for the terms “cloud”, “PaaS”, “infrastructure”, “digital”, “project manager”, “technology”,
“product owner”, and combinations thereof. We presented participants a differentiation between the CC delivery
models laaS, PaaS, and SaaS to ensure that they can assess whether they have experience with the PaaS delivery model.
We filtered the participants for PaaS experience and filtered-out participants employed at a company that did not yet
adopt PaaS on the company-level or were not involved in decision-making on PaaS post-adoption on IS-level. The
people participating in the survey answered it between March 2020 and early June 2020. We sent out around 3,000
invitations to users from German large-scale organizations. However, we additionally encouraged the individuals to
share the link among colleagues within the company to extend our reach beyond the social network LinkedIn. This
approach, however, inhibits us from reporting exact turnout statistics, as the survey was anonymous.

The approach ensured that all individuals answering the questionnaire are subject to the same legal regulation and reside
in a developed economy. Moreover, the approach targeted IT and business profiles, as both are potentially involved in
the decision to post-adopt PaaS. We acknowledge that we relied on the validity and correctness of the information
provided in their profiles.

While the approach targets individuals that are potentially involved in PaaS post-adoption decisions, we needed to
control for the factual ability to answer the questions reliably. In total, the survey link received 738 clicks. 47
participants answered that PaaS is not available at their company and were, therefore, filtered out. We filtered-out an
additional 182 individuals that stated not to be involved in one or more PaaS post-adoption decision. 192 individuals
stopped the survey before answering the first question, and 98 individuals broke off in between. Hence, we received 219
completed questionnaires as the starting point for the data preparation.

4.2 Data cleaning and preparation

We prepared the data for analysis based on the procedure described in Hair et al. [52]. We screened the commentary
fields for input, alluding that the individual did not answer the survey in a context different from the intended context.
By this, we deleted 14 responses that regarded providing IT-services as a vendor, where the individual answered from
an external consultant’s perspective, or the individual did not focus on a single sourcing decision.

We followed Hair et al. [51] for the procedures of missing data for the remaining responses, deleting four responses
exhibiting more than 15 percent missing values (4 responses). We deleted the indicator “CMPR3” that exhibited more
than 15 percent missing values, likewise. For indicators missing less than five percent of data, we replaced the missing
values with the mean of the responses with non-missing data (VNDT2, TPPR1, TPPR2).

For VNDT1, VNDT3, TPPR3, TPPR4, CMPR1, and CMPR2 exhibited less than 15 but more than five percent of
missing values. For such indicators, missing values should be replaced based on demographic-corrected means [52].
Hence, we replaced the values based on the subgroup mean of the individual’s professional experience, as this
represents the sole demographic information collected from the participants.
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Additionally, we screened the responses for patterns and consistency [52]. Analyzing the responses for extreme values
indicated that two responses selected the middle value of the scale in more than 50 percent of the answers. We analyzed
the variance of the responses separately for 5pt- and 7pt-Likert-scale indicators without identifying further critical
observations. Two respondents selected the highest value of the scale of more than 50 percent of the time, which we
deleted. The maximum percentage of selecting the lowest value of the scale was 18 percent.

Additionally, we analyzed the difference between the item VLTN3 and the reverse coded item VLTN1 with similar
content. We identified 29 respondents whose answers diverged by more than three on a 7pt-Likert-scale, which we
consider as inconsistent. Hence, we excluded these 33 questionnaires from analysis, leading to 168 analyzable
questionnaires.

4.3 Sample description

Fig. 3 describes the dataset of 168 analyzable responses. The most numerous industries in the dataset are industrial
manufacturing and financial services, corresponding to the overall industry landscape in Germany. Most IT
organizations have between 1,000 and 4,000 employees, exhibit a more centralized than decentralized structure, and a
more heterogeneous than homogeneous IT landscape. The individuals mostly work on managerial, followed by an
operational level in IT, and 60% have more than five years of professional experience. The decision on which the
participants based their answers took predominantly place between 2018 and 2020. The sample includes post-adoptive
use forms of migrations (50 responses), enhancements of existing IS (43 responses), and new IS developments (75
responses).

0% 20% 40% 60% 80% 100%

Industry IM FIN EN CH RT Others

Size of IT
organization, <1k 1k-4k 4k-7k >7k n/a
people

Company

IT organization More centralized More decentralized Hel-
structure e

n/a

IT landscape
structure

Nei-

More homogeneous More heterogeneous then

Professional
experience, <5 6-10 11-15 215
years

Individual

- Bus, Bus,
Position Manager Op IT, Manager IT, Op n/a

xearofthe :] 2015-2017 2018 After 2018
decision, year

Form of post-

: Enhancement Migration New development
adoptive use

Decision

People involved <10 11-20 21-50 >50

PaasS post- laaS/
adoption Pags SaaS |:
Legend: Industrial manufacturing (IM), Financial Services (FIN), Energy, Utility, Resources (EN), Chemicals (CH), Retail (RT), Before 2015 (*), Business
(Bus), Information Technology (IT), Operational (Op), Other technology (**)

Fig. 3. Sample description
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The majority of decisions involved 20 people or less. Most decisions in the sample post-adopted PaaS, which we coded
with the value 1. Interestingly, responses that did not post-adopt PaaS for a specific IS, mostly chose either laaS or SaaS
(20 responses), rather than other technologies (five responses), both coded as 0. The finding that companies in parts
decided more often for laaS and SaaS rather than other technologies suggests that companies partially consider both
laaS and SaaS, in some cases, as substitutes of PaaS. Interviews of a consecutive study with survey participants
revealed insight into this: One interviewee reported on the decision of a new human resource IS. The company
considered whether this system is a differentiator from the competition (suggesting PaaS to develop the IS), or else
source an SaaS. Another interviewee elaborated on an analytics implementation for product comparison. In this case,
the company evaluated whether to build algorithms itself on laaS, or whether the available off-the-shelf algorithms in
PaaS are sufficient.

4.4 Data analysis

To test the hypothesis outlined in section 3, we combine partial least squares structural equation modeling (PLS-SEM)
and logistic regression. PLS-SEM should be used for complex models aiming to identify main drivers and enables
calculation of latent variable scores to be used in further analysis [52]. However, PLS-SEM is not recommended for the
analysis of binary dependent variables [52], which is the case for PaaS post-adoption. Applying PLS-SEM for the
hypotheses on PaaS post-adoption would change the interpretation of a linear probability model. Logistic regression
models are a common choice to analyze binary dependent variables [53], as it does not minimize squared deviations but
maximize the likelihood of (post-)adopting IS innovations [54].

Bodoff and Ho [55] provide a procedure on how to combine PLS-SEM with logistic regression: Step 1, assess and fit
the measurement model of all latent variables. Step 2, estimate the structural model on non-binary endogenous
dependent variables and retain the latent variable scores. Step 3, perform logistic regression on the binary dependent
variable. In addition to this suggested approach, we, in step 2, control for the absence of direct effects of the antecedent
constructs in a linear probability model. Thus, we split the analysis into these steps and adding a subsample analysis as
step 4. We conduct steps 1 and 2 in SmartPLS 3 [56], and steps 3 and 4 in Stata 16. We organize the results section
accordingly, along with these steps.

5. Results

5.1 Step 1: measurement model assessment

Indicator loadings. We drop indicators that exhibit outer loadings (all measurement models are reflective) below 0.4.
We, therefore, drop TKLS1, TKLS3, TMGS3, and VLTN2 before re-running the PLS-SEM algorithm. For loadings
between 0.4 and 0.707, we regard whether the average variance extracted (AVE) is below the cutoff value 0.5. Trading
partner pressure exhibited an AVE < 0.5. Hence, we drop TPPR4 as an indicator with the lowest loading, resulting in an
AVE above the threshold.

Table 1 exhibits the composite reliability and Cronbach’s Alpha to test the internal consistency reliability of the
measurement models. For composite reliability, all constructs exhibit values above the 0.7 cutoff value [52]. For
competitive pressure, the more conservative Cronbach’s Alpha is below 0.6, indicating a potential lack of internal
reliability that is a limitation of this construct. To assess convergent validity, we report the AVE in Table 1 as well. We
find convergent validity above the 0.5 cutoff value [52] for all constructs.

Discriminant validity and collinearity. We assess discriminant validity by the heterotrait-monotrait (HTMT) ratio,
which should be below 1, which means the construct should better explain the variance of its indicators than other
constructs’ variance [52]. The maximum heterotrait-monotrait ratio in the sample is 0.45, and therefore far below the
critical values of 0.9 [57].
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Table 1. Internal consistency reliability and convergent validity measures

Composite Cronbach’s Average variance
Construct reliability Alpha extracted (AVE)
Perceived benefits 0.848 0.792 0.528
Perceived risks 0.832 0.703 0.624
Trialability 0.858 0.760 0.671
Tacit knowledge sharing 0.882 0.877 0.603
Top management support 0.861 0.765 0.759
Trading partner pressure 0.742 0.611 0.505
Vendor trust 0.792 0.651 0.562
Competitive pressure 0.762 0.552 0.517
Voluntariness 0.739 0.718 0.516
Security and privacy 0.864 0.773 0.683

5.2 Step 2: antecedent assessment and absence of direct effects

We carry out the PLS-SEM algorithm and bootstrapping with 5,000 subsamples to assess the hypotheses on perceived
benefits and perceived risks as antecedents of PaaS post-adoption. Table 2 reports the results of the hypotheses on
perceived benefits and risks. For both dependent variables, the Rz values are low, but Stone-Geisser Q2 values exceed
zero. We find support in Hypothesis H2b, H6a, H6b, and H7, but not for H2a, H3a and b, H4a and b, and H5a and b.

Collinearity, indicated by variance inflation factors above 5 [52], is not present in the sample (maximum value is
2.656). Blind-folding to calculate Stone-Geisser Q2 values should select an omission distance between five and ten [52],

so we selected 9.

Table 2. PLS-SEM results for hypotheses on perceived benefits and risks

Antecedent assessment
model

Direct effect
control model

Perceived Perceived Perceived Perceived Paa$S post-adoption  Hypothesis testing
Construct/statistic benefits risks benefits risks
R? 0.124 0.125 0.117 0.115 0.136
Q? 0.023 0.034 0.023 0.016 -0.121
Trialability 0.130 -0.162* 0.146 -0.179* -0.092 H2a: Not supported
H2b: Supported
Tacit knowledge sharing  0.054 -0.037 0.004 -0.004 0.081 H3a: Not supported
H3b: Not supported
Top management -0.150 -0.093 -0.146 -0.106 -0.021 H4a: Not supported
support
H4b: Not supported
Trading partner -0.042 0.184* -0.064 0.161 -0.059 H5a: Not supported
pressure
H5b: Not supported
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Antecedent assessment Direct effect
model control model
Perceived Perceived Perceived Perceived Paa$S post-adoption  Hypothesis testing
Construct/statistic benefits risks benefits risks
Vendor trust 0.170* -0.155* 0.160 -0.143* 0.044 H6a: Not supported
H6b: Supported
Competitive pressure 0.29** 0.287** 0.147 H7: Supported

*** p<0.001; ** p<0.01; * p<0.05; (one-tailed)

We run an auxiliary PLS-SEM on PaaS post-adoption to test the controls and to test that the antecedent constructs for
perceived benefits and risks do not exhibit a direct effect on PaaS post-adoption. We do not evaluate our hypotheses on
PaaS post-adoption, because the interpretation as a linear probability model challenges the evaluation of goodness-of-
fit. In this auxiliary PLS-SEM, we find that most of the antecedent constructs exhibit no significant influence on PaaS
post-adoption while controlling for indirect effects via perceived benefits and risks. The positive influence of
competitive pressure on perceived benefits and the negative influence of trialability and vendor trust on perceived risks
remains significant, supporting H2b, H6b, and H7. Solely the influence of vendor trust on perceived benefits turns non-
significant, leading us to find no support for H6a. Stone-Geisser Q2 of PaaS post-adoption is below zero, indicating that
the linear probability model does not have predictive power. Hence, we find support for the approach to analyze the
hypotheses on PaaS post-adoption via logistic regression, and therefore retain the latent variable scores of the
antecedent model.

5.3 Step 3: full sample assessment of PaaS post-adoption

We report the results of the logistic regression to evaluate hypotheses on PaaS post-adoption in Table 3. We find that
PaaS post-adoption is significantly negatively influenced by perceived risks (H1b), but not perceived benefits (H1a) and
top management support (H4c). The influence of top management support and the moderating effects of voluntariness
are also not significant. Thus, we find no support in H4c, HM1, HM2, and HM3. The non-significant Wald y? statistics
for the control variables support the controls C1 to C6, signifying that the post-adoption decision does not exhibit the
same influence factors as adoption on the company-level.

The R2? to test the goodness-of-fit does not exist in logistic regressions. The Hosmer-Lemeshow test analyzes the
differences between the fitted values and the actual values [58]. The non-significant p-values indicate no significant
difference between the model and a perfect model [53]. Nagelkerke’s R? provides a statistical measure for the model's
ability to explain the data [53], exhibiting low explanatory power. However, the practical relevance of logistic models
depends on the model’s ability to correctly classify observations [53]. We, therefore, assess the practical significance of
the model results using a classification matrix. The common standards of comparisons of the classification accuracy
when group sizes are unequal are the proportionate chance criterium and the very conservative maximum chance
criterium [53].

Despite the low Nagelkerke’s R?, indicating low explanatory power, the model has practical relevance to classify
observations correctly, displayed in Table 4. The classification accuracy exceeds the conservative maximum chance
criterium, which classifies all observations as post-adopters, and therefore exhibits an accuracy of 85.1% (143 out of
168). The proportionate chance criterium is 74.7%, assuming unequal group sizes with the proportions of the sample
distribution of PaaS post-adoption. A statistical test for the discriminatory power of the model is Press’ Q, testing
whether the model significantly outperforms the chance model [53], which is significant at the p=0.001 level of
significance. The model correctly classifies all post-adopters but identifies only one non-post-adopter. This outcome,
the overall low Nagelkerke’s R?, and the significant influence of perceived risks may be caused by an underlying
structure creating noise. Le., the model’s parameters are different for subsamples constructed by the form of post-
adoptive use which we explore in the subsequent section.
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Table 3. Logistic regression results of hypotheses on PaaS post-adoption

Coefficients

Independent variables B Std. Err. Wald 2 Pr >y Hypothesis/control
Perceived benefits 0.183 0.218 0.70 0.4034 H1a: Not supported
Perceived risks -0.585* 0.248 5.58 0.0182 H1b: Supported

Top management support 0.068 0.228 0.09 0.7673 H4c: Not supported
Mod. perceived benefits -0.010 0.219 0.00 0.9619 HM1: Not supported
Mod. perceived risks -0.060 0.235 0.07 0.7981 HMZ2: Not supported
Mod. top mgmt. supp. -0.071 0.222 0.10 0.7513 HM3: Not supported
Security and privacy 0.032 0.236 0.02 0.8912 C1: Supported

Cost savings 0.058 0.250 0.05 0.8155 C2: Supported

IT organization size -0.229 0.162 2.00 0.1578 C3: Supported

IT organization structure -0.375 0.222 2.84 0.0917 C4: Supported

Year -0.482 0.315 2.34 0.1259 C5: Supported
Constant 4,191%** 1.154 13.2 0.0003

Goodness-of-fit measures

-2LL -63.02 Nagelkerke R2 0.15

Hosmer-Lemeshow 174.1%* Press Q 85.7***

Table 4. Classification matrix (full sample)

Predicted
Non-post- Accuracy
Post-adopters adopters
Post-adopters 143 24 100%
Observed
Non-post-adopters 0 1 4%
Overall percentage 86%

5.4 Step 4: sub-sample analysis by forms of post-adoptive use

We run the sample model of step 3 separately for the subsamples of the form of post-adoptive use (1) Migration of
existing system, (2) Enhancement of existing system, and (3) New IS development.

Table 5 exhibits the results of the sub-sample assessment. Assessing the goodness-of-fit for the post-adoptive use specific models yield increases of
Nagelkerke’s R? for all subsamples (0.283, 0.502, 0.294). Hosmer-Lemeshow tests still indicate no significant difference in the model compared to
the perfect model for sub-samples (2) and (3), but not for subsample (1). The classification accuracy (reported in

Table 6) improves to 89%, identifying further eight non-post-adopters correctly, at the expense of misclassifying two
post-adopters, leading to an increase in Q Press’ test statistic compared to the full sample assessment. We, therefore,
conclude that the post-adoptive-use-specific models fit the data better than the full sample assessment.

Analyzing subsamples comes at the expense of reduced statistical power. A reduced statistical power means that non-
significant results for the coefficients not necessarily imply that the effect is not significant in the population. We find
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differences in the coefficient values worth noting, despite that they are mostly non-significant. Perceived benefits
exhibit a large, positive, but insignificant coefficient for subsample (1), but is close to zero for subsamples (2) and (3).
The perceived risk coefficient is negative for all subsamples, but much smaller for subsample (2) and significantly
different from zero, despite the small sample size. The size of the IT organization exhibits a significant, negative
influence on PaaS post-adoption in subsample (1). For all other variables than security and privacy, the results show
changes in arithmetic signs or large differences in coefficient size across subsamples.

Table 5. Logistic regression results of subsamples constructed by the form of post-adoptive use

Independent variables (10] ] @2)p (€)]]

Perceived benefits 0.750 -0.111 0.043
Perceived risks -0.325 -1.969* -0.772
Top management support 0.163 0.173 -0.095
Mod. perceived benefits 0.073 0.066 -0.288
Mod. perceived risks 0.215 -1.646 0.356
Mod. top mgmt. supp. -0.496 -0.905 0.481
Security and privacy -0.174 -0.289 -0.240
Cost savings -0.328 0.245 0.194
IT organization size -0.755* -0.215 0.058
IT organization structure -0.253 -0.806 -0.521
Year 0.065 -0.273 -1.667
Constant 5.682* 6.750* 4.320

Goodness-of-fit measures

22LL -18.82 -11.56 -21.30
Hosmer-Lemeshow 73.62 33.59** 55.41**
Nagelkerke R? 0.283 0.502 0.294
Press Q 103.7142857***

(1) Migration of existing system; (2) enhancement of existing system; (3) new IS development
* Coefficient’s Wald test significant at 0.05 level of significance

**Test is non-significant at the 0.05 level of significance (p=0.3427/0.7406)

*** Test is significant at the 0.001 level of significance

Table 6. Classification matrix (sub-samples)

Predicted
Non-post- Accuracy
Post-adopters adopters
Post-adopters 141 16 99%
Observed
Non-post-adopters 2 9 36%
Overall percentage 89%
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6. Discussion and limitations

Contrary to research on CC adoption [51], cost savings, top management support, and security and privacy risks, do not
influence the PaaS post-adoption decision. Stieninger et al. [59] also found that relative advantage (a construct similar
to perceived benefits) and security and trust do not influence actual usage but have a weak influence on the attitude
towards CC. Al-Sharafi et al. [46] identified cost savings, top management support, and relative advantage being the
most influential factors for continuant use of CC. The only other study in the field of PaaS post-adoption to compare our
results investigated the cases of an integrating and an application PaaS retrospectively [11]. The study found as well that
cost savings did not motivate post-adoption. While the study identified technological characteristics as flexibility, time-
to-market, enabling innovation, and reducing IT complexity as motivations, we showed that these perceived benefits do
not differentiate between post-adopters and non-post-adopters. Considering that our dataset involved mainly non-post-
adopters that decided for other CC delivery models, we conclude that these perceived benefits apply across delivery
models, as shown previously in a multiple case study [60].

Assessing a model’s goodness-of-fit requires comparison to similar studies in the same field [52], for which we
compare our results to logistic regressions on CC adoption. Lynn et al. [33] report a Nagelkerke R2 of 0.34 and
classification accuracy of 74.4%. Loukis et al. [61] report a Nagelkerke R2 of 0.18, and Senyo et al. [40] a Nagelkerke
R2 of 0.13. Hence, we conclude that our full sample results yielded comparable results with a Nagelkerke Rz of 0.15 and
classification accuracy of 86%. The subsample results exceed these comparison studies with Nagelkerke Rz values of
0.28, 0.50, and 0.29, and classification accuracy of 89%.

By design, the results obtained in this paper consider large-scale companies only. The data collection focus on Germany
makes the results applicable to developed countries but did not allow for comparisons across countries, which could be
subject to legal differences regarding the usage of PaasS. Statistically, we acknowledge that the results are limited by the
internal consistency reliability of competitive pressure, vendor trust, trading partner pressure, and perceived risk if one
applies Cronbach’s Alpha as the standard of comparison, but not if the composite reliability is applied. The analysis of
post-adoptive use subsamples reduces the statistical power of the analysis given the small subsample size. Hence, we
did not reliably identify all effects in the real population but can provide indications which factors are more important
for the specific form of post-adoptive use.

7. Conclusion

Regarding the influence factors of PaaS post-adoption (RQ1), we find that the factors most frequently discussed in the
context of company-level CC adoption (cost savings, security and privacy, and top management support) do not
influence the post-adoption decision on 1S-level. However, we find that the decision-maker’s perceived risks negatively
influence PaaS post-adoption. In summary, decision-makers on 1S-level aim to avoid mistakes (i.e., decide risk-averse),
rather than considering the security and privacy implications of an adopted technology in detail, the benefits such as
cost savings, or top management’s support. As antecedents, trialability and the trust in the vendor significantly lower
the perceived risks. Practitioners aiming to foster PaaS post-adoption in their company should establish trial
possibilities for the decision-makers as training, demos, and the distribution of trial versions. Moreover, practitioners
aiming to promote PaaS post-adoption should regard the vendor relationship to enhance trust. This includes selecting a
trustworthy vendor in the first place, but also establishing a trustful relationship after that.

RQ?2 suggests that the decision-making process upon PaaS post-adoption could be pre-empted by the macro decision to
adopt PaaS on the company-level. The conducted analysis revealed non-significant coefficients for the top management
support, and the moderating effects of voluntariness on top management support, perceived benefits, and perceived
risks. Our interpretation of these results is that decision-makers decide on PaaS post-adoption based on their perceived
risks and do not “have” to decide on it based on the adoption decision on the company-level. Hence, the post-adoption
of PaaS is a company-wide endeavor that requires support from the decision-makers on 1S-level.
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Investigating the dependency of the form of post-adoptive use (RQ3), we find that the subsample analysis better fits the
data. This lets us conclude that the coefficients of the variables in the model differ in the form of post-adoptive use. We
see that perceived risks have the strongest (negative) impact on PaaS post-adoption for enhancements of existing IS,
and the IT organization’s size negatively affects migrations of existing ISs. The practical implication of the above
finding is that the decision on IS enhancements is, to the largest extent, driven by the decision-maker’s perception of
risks. The latter finding signifies that larger IT organizations tend to develop functionalities themselves on laaS, rather
than sourcing functionalities via PaaS.

While the conducted analysis yielded an overall practical significance in classifying post-adopters and non-post-
adopters, we explored that models’ coefficients varied across the form of post-adoptive use. This observation prompts
us to call for further research on PaaS-post-adoption that investigates the differences across forms of post-adoptive use
in more depth. Especially, the question of what influences post-adoption decisions that regard new IS development
requires further exploration.
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Appendix A. Measurement instruments

Table Al. Measurement instruments

Index Indicator Scale/ options Origin
Trialability TRIAL I had a great deal of opportunity to try various PaaS services. 5pt Likert [21], [62]
TRIA2 Before deciding whether to use PaaS, | was able to properly try it out.
TRIA3 | was permitted to use PaaS on a trial basis long enough to see what it could
do.
Tacit knowledge  TKLS1 Employees in my company frequently shared knowledge based on their 7pt Likert [63]-[66]
sharing experience.
TKLS2 Employees in my company frequently collected knowledge from others
based on their experience.
TKLS3 Employees in my company frequently shared knowledge of know-where or
know-whom with others.
TKLS4 Employees in my company frequently collected knowledge of know-where
or know-whom with others.
TKLS5 Employees in my company frequently shared knowledge based on their
expertise.
TKLS6 Employees in my company frequently collected knowledge from others
based on their expertise.
TKLS7 Employees in my company shared lessons learned from past failures when
they felt that it was necessary.
Top TMGS1 The company’s top management supported the implementation of PaaS. 5pt Likert [24], [67]-
management [69]
support . . .
TMGS2 The company’s top management provided strong leadership and engaged in
the process when it comes to information systems.
TMGS3 The company’s top management was willing to take risks (financial and
organizational) involved in the adoption of PaaS.
Voluntariness VLTN1 My superiors expected me to decide to use PaaS. 7pt Likert [62]
VLTN2 My decision whether to use PaaS was voluntary.
VLTN3 My boss did not require me to decide in favor for PaaS.
VLTN4 Although it might be helpful, deciding to use PaaS was certainly not
mandatory.
Vendor trust VNDT1 In our relationship, the Paa$S service provider made decisions beneficial to 7pt Likert [70]
us.
VNDT2 In our relationship, the Paa$S service provider was willing to provide
assistance to us.
VNDT3 In our relationship the PaaS service provider was honest.
Trading partner ~ TPPR1 Adoption of PaaS required support from our business partners. 5pt Likert TPPR1,3,4:
pressure ) ) [71]-[74]
TPPR2 Adoption of PaaS was demanded by our business partners.
. . . . . TPPR2: own
TPPR3 Adoption of PaaS was influenced by the marketing activities of our business

International Journal of Information Systems and Project Management, Vol. 10, No. 1, 2022, 49-70

partners.

68



We have a platform, but nobody builds on it — what influences Platform-as-a-Service post-adoption?

1IJISPM

Index Indicator Scale/ options Origin
TPPR4 Adoption of PaaS was influenced by our business partners' level of support.
Competitive CMPR1 Top management thought that PaaS has an influence on competition in their ~ 7pt Likert [24], [75]-
pressure industry. [77]
CMPR2 Our company was under pressure from competitors to adopt PaaS.
CMPR3 Some of our competitors already started using PaaS.
Perceived PBEN1 PaaS allows to manage operations in an efficient way. 5pt Likert [24], [62],
benefits . . . 75], [78
PBEN2 The use of PaaS improves the quality of operations. (75, (78]
PBEN3 Using Paas allows to perform specific tasks more quickly.
PBEN4 The use of PaaS offers new opportunities.
PBENS Using Paas allows to increase business productivity.
Perceived risks PCRK1 Adopting PaasS is associated with a high level of risk. 5pt Likert [79], [80]
PCRK2 There is a high level of risk that the expected benefits of adopting PaaS will
not come true.
PCRK3 Overall, | consider the adoption of PaasS to be risky.
Paa$S post- PPAD Did the company decide in favor of Paa$S in this decision? Yes=1, No=0 Own
adoption
Security and SCNP1 The security systems built into PaasS are strong enough to secure our data. 5pt Likert [16], [24]
privacy
SCNP2 The confidentiality of business data is guaranteed when using PaaS.
SCNP3 | am confident that the PaaS provider will not use my company’s data for
their own commercial benefits.
Cost savings COST Using PaaS reduces costs (e.g., customer service, procurement, human 5pt Likert [21], [62]
resources, IT training, investment and administration management).
IT organization SIZE How many employees work in IT-roles in your company? 6pt scale Own
size (below 500 to
above 10,000)
IT organiz-ation ~ STRT How would you describe the structure of the 1T-organization in your 5pt Likert Own
structure company?
Form of post-adoptive use What was the context of the decision on whether to use PaaS? Migration, Own
Enhance-ment,
New develop-
ment
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