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Abstract: This paper aims to investigate the factors which promote the adoption of cloud-based
technology. It strives for a better understanding of the impact of corporate governance on the
adoption of this technology. This study concentrated on executives in companies where the use of
cloud computing may give a competitive advantage. The main contribution of this work is to
propose a model for the influence of corporate governance and other factors that determine the
adoption of this technology. A questionnaire was prepared after taking into consideration the
reviewed literature. The sample consisted of 164 technology companies from Southern Spain that
already use the new economic models for digital solutions. The methodology used to analyze the
structural model was the Structural Equation Model (SEM). The results of the survey showed the
influence of Corporate Governance and the procedures and practices of the organization on the
adoption of cloud computing and the associated business model. This study aims to point out the
importance of corporate support and Knowledge Management for the correct and successful
adoption of this technology and to show the effects on the new business model of billing for the use
of available resources.
Keywords: cloud computing; corporate governance; technology adoption; PLS-SEM

1. Introduction
The emergence of cloud computing technology has led to major changes in the activities of
companies in the Information Technology (IT) sector. This has resulted in an impact on the
management of corporate governance and its performance in technology companies. The concept of
corporate governance refers to the set of principles and rules that govern the design, integration and
operation of the governing bodies of the company, such as: Shareholders, Board of Directors and
Senior Management[1].
This concept, applied to cloud computing technology with the SaaS model offers software as a
service and implies a new management model in which the different members of the governing
bodies see the need for interpersonal interaction to be reduced. Likewise, the use of “cloud
computing” technology gives rise to other forms of income generation for technology companies,
allowing them to transform from a business model based on sales of software or hardware products,
to a model of service provider based on use, time or resources[2].
From the review of existing literature [2–5], key factors were identified for the adoption of this
paradigm from the perspective of corporate governance. Thus, the training of staff, the support of
senior management, the degree of implementation of corporate governance, and internal
communication between governing bodies seem to play a relevant role in the intention to use
technology.
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Sareen [4] understands that the relevance of the implementation of “cloud computing” affects
the entire organization and recommends observing the process of good IT governance companywide.
This idea leads to the corporate governance of information technologies (CGIT) as a subset of
corporate governance. CGIT is defined as the responsibility of the board of directors and the
management in the leadership of the organizational structures and processes that ensure that the IT
in the organization sustains and extends the organization’s strategies and objectives [6]. CGIT focuses
on a strategic approach for improving the performance of the organization and maximizing the value
of IT [7] and especially on maximizing the results of investment in IT to achieve the objectives and
increase the value of the business [8].
There little research carried out into organizations’ opinions about using CGIT to achieve this
goal and also the policies, practices, frameworks, and methodologies related to it [8]. This research
increases the literature in this field of study and aims to analyze the consequences of corporate
governance policies on the adoption of cloud computing and, in particular, how the effects of
corporate governance are interrelated with the effects of other influencing factors.
The main contribution of this research is to identify factors that help the adoption of cloud
computing in organizations which have codes of good governance. Consequently, this research
shows how different factors related to corporate governance influence the adoption of cloud
computing within the paradigm that implies changing both the technological and economic models
of these organizations.
In order to achieve the proposed objective and corroborate the working hypotheses, structural
equation modelling (SEM) was used with partial least squares (PLS). A questionnaire was prepared
after taking into consideration the reviewed literature. The data was obtained and statistically
validated from the answers provided by 164 technology companies from the south of Spain that
answered a questionnaire.
This study aims to help managers formulate and implement effective strategies to align and
integrate technology, operations, strategies, structures, culture, and human resources in corporate
governance of IT. Another aim is to show the importance of corporate support and the involvement
of knowledge management for the correct adoption of this technology, and the effects of the new
business model of billing for the use of available resources.
The conclusions are intended to be of great value for corporate governance and the migration to
a new model of income generation not based on licenses, but on use and availability. It is hoped that
these findings will contribute to a better understanding of the relevant factors that are involved in
governance and IT management in technology companies. To do so, Section 2 undertakes a thorough
review of the adoption literature. Section 3 details the conceptual framework and hypothesis
elaboration, resulting in a survey of companies. On the one hand, by reviewing the Cloud Computing
adoption literature to locate the main factors influencing adoption and, on the other hand, with the
survey, we have been able to construct an adoption model that the influence of Corporate Governance
and the procedures and practices of the organization on cloud computing adoption and the
associated business model. Section 4 details the characteristics of the sample and the questionnaire
used. Section 5 presents the analysis of the results, and Sections 6 and 7 summarize the discussion
and conclusions.
2. Theoretical Background
The code of good corporate governance tries to guide correct decision-making for the prediction
of business performance and the responsibilities of the different actors that intervene. In its most basic
form, good governance rules apply to policies for the use of services, as well as defining the
organizational principles and rules that determine how an organization should behave.
IT governance ensures (1) that IT assets (systems, processes, etc.) are implemented and used in
accordance with the agreed policies and procedures; (2) that these assets are properly controlled and
maintained; and (3) that those assets add value to the organization while truly supporting the
organization’s business strategy and objectives. Consequently, IT governance should include
techniques and policies that measure and control how these systems are managed. However, IT is
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not alone in governance processes. For governance to be effective, it should be holistic. It should
include organizational issues and how people work together to achieve business objectives and any
technology used to achieve these. Therefore, the best form of governance arises when IT and business
work together. [4].
A fundamental issue for corporate governance is the creation of organizational relationships
between business and IT, as well as the definition of the framework for how people work together
across the organization. The usual operation of IT corporate governance involves forming a
committee composed of representatives from both the business and IT areas. Its function is to create
rules and define processes that the organization must follow to ensure that policies are met. The
reason for this could be issues such as (1) understanding business problems, such as regulatory
requirements or financing needs; (2) the definition of best practices and the follow up of these
processes; and (3) responsibility for the technical aspects of IT, such as programming standards,
appropriate design, review, certification, and monitoring of applications [4].
Various recent studies have investigated cases of cloud computing and the associated continued
business potential of companies [9], value creation for corporate growth [10], the traditional
accounting industry, organizational flexibility [11], cost and profit [12], legal visibility [13], and
strategic alliance drivers [14].
2.1. The “Cloud Computing” Paradigm
A generally accepted definition of cloud computing is provided by the National Institute for
Standards and Technology [15]: The cloud is a model that allows ubiquitous access in a convenient,
configurable way by request to the network. Thus, cloud computing is a change of the business
paradigm, since it is no longer necessary to have servers, hardware and software in company offices,
and processes are performed by accessing the Internet [2]. All this on demand, in a dynamic and
scalable way in which the needs for resources can increase or decrease depending on business needs.
Instant access to corporate resources, anytime and anywhere, dominates contemporary
discourse on transformations in business systems [7].
Cloud computing has become an important research topic. The solutions it offers are attractive
options for companies that want to improve their IT infrastructure in some aspects, but lack financing
funds for IT assets. Benefits, such as agility, collaboration, economies of scale, and availability,
coupled with opportunities for cost reduction by optimization and information efficiency, attract
many suppliers and, especially, potential customers [7]. These benefits are associated with the
opportunity for computer information needs (e.g., networks, servers, storage, applications and
services) to be provided and quickly satisfied at the customer’s request with a minimum of
management effort or contact with the provider [15,16].
Therefore, for organizations, it means being able to use new software and IT infrastructure
services on the fly, without having to pay software licenses or acquiring hardware and have it
installed in the offices. Hence, the existence of a paradigm, since this drastically reduces the cost of
implementing applications [17] and gives a set of advantages to companies: outsourcing, cost savings,
quality improvement, and access to specialized support [18]. Many traditional software vendors that
sell software packs (for example, ERP, CRM, office automation, productivity software, etc.) might
seem to lose out from this as they do not sell licenses or packages any more. However, they are
learning how to evolve and nowadays apply tariffs for the use of those same applications with cloud
computing, offering complementary services such as backups or storage in the cloud and all with a
large number of possible adaptations [19].
Companies that use cloud technology can adapt better to market changes, because they can
access the necessary cloud resources on demand, without needing large technological infrastructures
and can also manage these resources anywhere, at any time, hiding the complexities of the basic
infrastructure from end users [20].
The cloud computing business model also has inhibitors that could stop users from adopting
services in the cloud. The strongest barrier to this technological innovation is the integrity of data,
which refers to the protection of data against unauthorized access, disclosure, modification or
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destruction while stored, processed or transferred within the “cloud computing” system, or the loss
or theft of data [21–23]. The lack of reliability [24,25] and the lack of standardization [26,27] are other
notable barriers.
2.2. The Need for It Governance Strategies
The information systems field is undergoing a paradigm shift, with cloud computing
significantly changing business models and processes, not only for enterprises who are the
information systems end users, but also for contractors and providers of information systems
development services [28].
Migration from traditional information system structures to cloud computing can lead to cost
savings and the resulting improvements in efficiency can generate stronger corporate growth and
external networks. All this finally contributes to the creation of value for corporate growth. In this
way, corporate governance applied to the improvement in IT capacity for the creation of commercial
value, is implemented in tools and management systems related to CGIT good practice. These include
PRINCE2 (Projects in controlled environments), ITIL (IT infrastructure library), COBIT2 (Control
objectives for information and related technology), Val IT (value of IT investments), and ISO/IEC
38500: 2008 (international quality standard).
The application of codes of good corporate governance implies the availability of transparent
information that can contribute to efficient corporate governance, also rooted in the improvement of
relations between the entity and all the interested parties. Thus, a system that can be securely accessed
by users with the correct permissions and profiles, and above all, with complete accessibility, is a
necessary base for these codes. Since related regulations have come into force, there has been an
exponential increase in the demand for information from investors, financiers and financial analysts
[7].
In practice, migrating to cloud computing requires a good governance strategy and good
governance technology [29]. A governance function in “cloud computing” requires active
management participation, an appropriate forum for making IT-related decisions, and effective
internal communication between the IT organization and the company’s management team [30]. The
company must plan and understand cloud security, carefully analyze the inherent security risks, and
plan ways to address them before implementing the technology. This means that the human
resources of the organization must be trained. This training, together with good governance to
effectively address problems and concerns about security and privacy, must be planned and take
place over a period of time [31].
One of the most common situations where cloud computing technology is implemented in
organizations is for the outsourcing of the service. An important consideration when moving to an
outsourced cloud environment is that a company negotiates the risk balance between customers and
suppliers, between data controllers and data processors, and ensures that services are aligned to
ensure the correct operation of the organization [32].
3. Conceptual Framework and Hypothesis Elaboration
3.1. Knowledge Management (KM)
In the last decades, a widespread recognition of knowledge within companies has become a
strategic asset [33] for creating a competitive advantage in modern organizations [34]. The
management team appreciates the importance of knowledge and consistently invests in its
development [35]. The successful implementation of knowledge management is based on five factors:
knowledge creation, transfer, utilization, managerial leadership supports, and application of
technology [36].
The incorporation of technological advances in Information Technology (IT) [37] have been
important for companies. The use of new technologies has decisively enhanced the efficiency of
organizational management [38]. Knowledge Management (KM) has allowed companies to cope with
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large amounts of information and operations. This requires the use of core activities for the KM
framework such as classifying information, monitoring operations and storing big data [39].
Internal systems need to be organized in the correct manner, so that the data can be efficiently
found and reported to the stakeholders with a reduction in errors by users and executives [40].
Since cloud computing appeared in 2008, it has attracted a large amount of attention from
executives, consultants, enterprises, and technology analysts, etc.
Cloud computing has emerged as the most important future trend in the IT industry [41]. This
advanced tool provides ICT services such as virtual hardware provided by data centers or club
vendors [42] operated by cloud suppliers which offer private networks [43].
The large amounts of complex and diverse information can cause difficulties when managing
companies [41], such as the high price of equipment and the intensive labor needed to handle the
information and create and implement processes to update the information [41].
Cloud computing combines computers with online services to provide a wide range of services
for efficient knowledge management so that companies can compete in a rapidly changing market
by reducing operational costs and taking advantage of new operational models that use strategic data
in decision making [44].
Knowledge management not only channels the required corporate information but also
provides strategic data for making decisions on the action to be taken for any external environmental
changes and deciding on efficient countermeasures to periodically reinvent the company [45].
Knowledge Management provides a large amount of significant data which can make a positive
impact on organizations with the use involvement of cloud technology [42]. Cloud computing
initially turns data into accessible information, then into knowledge, and lastly into wise
methodologies for “learning by doing” which improve the worker’s potential and innovative skills
by integrating failures [46].
Knowledge management allows the innovative features of cloud computing [47] to be combined
with the organizational environment in companies [48].
Managers must use the technological innovations in the organization [47] by periodically
assessing the technology systems to improve the management processes for innovative services [48].
The following hypotheses were therefore formulated:
Hypothesis 1 (H1): Knowledge management has a positive effect on the intention to use cloud computing
systems.
Hypothesis 2 (H2): Knowledge management has a positive effect on internal communication about the use of
cloud computing.
3.2. Training and e-Learning (TE)
Introducing new technologies in an organization is by no means easy and poses many
challenges, such as the acceptance and adoption of new technologies by employees [49]. It has been
shown that appropriate management actions, such as providing training and education, and
organizational support, influence the successful individual use of innovation [50]. Training is useful
for the correct adoption of cloud computing in an organization [51]. The amount of use of a system
will depend on the amount of training imparted in the first stages of implementation [52]. Training
the users is essential during the initial stages of implementation, otherwise the intention to use the
technology could be reduced [52,53].
However, due to the wide range of techniques and parameters involved, “cloud computing”
systems are difficult to implement [54]. The common problems that users have must be explained to
cloud computing specialists, so that they can be rapidly solved and users then feel more involved in
the implementation [55,56]. This helps with communication between managers and employees when
dealing with the different uses of the technology [53].
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There are various research papers [57–59] about the ways in which training can benefit cloud
computing [60], such as e-learning [61] and online collaborative writing [62]. Other papers analyze
more generic issues, such as the use of cloud computing by staff in Higher Education [63].
Training members of the organization in cloud computing technologies before adopting them is
important for successful integration and continues to be important later on. The organization must
have training programs for improving the employees’ performance in the use of cloud systems.
Mitra [10] points out that organizations can obtain better results with cloud technologies by
implementing knowledge feedback.
Tvrdíková [9] states that thorough user training and motivation systems are crucial for the
successful transition of IT companies to cloud computing.
The points analyzed above give us several relationships for the formulation of the following
hypotheses:
Hypothesis 3 (H3): The training of staff and e-learning has a positive effect on the intention to use “cloud
computing” systems.
Hypothesis 4 (H4): The training of staff and e-learning has a positive effect on Knowledge Management for
the use of “cloud computing” systems.
3.3. Internal Communication (CO)
The dissemination of information is a critical process in organizations, both to make good
decisions [52] and in the processes of technology adoption in companies [53,56]. Therefore, it must
be shared conscientiously in order to be effective on team performance [57].
In order for technology adoption processes to be successful, employees must be comfortable
with the process of teamwork and horizontal communication [58]. Therefore, communication plays
a fundamental role in the process of implementing any technology, especially when the task is highly
interdependent and involves considerable uncertainty [59].
The process of transferring information among the members of a work team or organization is
a particularly sensitive element when implementing a system [64]. This process is especially complex
in cases of virtual teams. In traditional teams, the transfer of information is done face to face, while
for virtual teams, it is carried out by electronic means [65]. Accurate and timely information about
reaching goals, objectives, tasks, and updates is essential when implementing “cloud computing”
systems [66]. These milestones can be achieved with regular meetings to discuss the advantages and
limitations of the system [67].
An essential part of the implementation of the technology is measured by the time taken to
exchange information about the system between the interested parties [68]. Moreover, prompt and
effective communication improves the effectiveness of teams [69]. This continuous process of
information exchange integrates diverse perspectives, insights and interpretations, and combined
with trial and error and experimentation, improves the transfer of knowledge, accentuating the
credibility and reliability of the information [70–72]. This gives value to the effort needed to use the
new system [73], when dealing with the changes brought about by the implementation of the
technology [74,75].
On the other hand, a lack of communication is directly related to the failure of many projects
which implement information systems [74]. Likewise, poor communication among the members of a
project leads to a variety of negative aspects that will influence performance [70].
Lin and Chen [55] show that from a more professional point of view, the absence of
communication in the field of cloud computing can complicate the existing dynamics between
developers and, consequently, the final usefulness of the product.
Taking into account the above, given that communication gives access to information about the
benefits of the system and its distribution to all members of the organization, it is expected that the
frequency and quality of communication will improve the intention to use “cloud computing” [74,76].
This leads us to propose the following hypothesis:
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Hypothesis 5 (H5): Internal communication has a positive effect on the intention to use “cloud computing”
systems.
3.4. Corporate Governance (CG)
The corporate governance of IT is a fundamental part of the governance of the organization and
includes the leadership of organizational structures and processes that ensure that IT sustains and
extends the strategy and objectives of the organization [6]. This concept, when referring to
responsibilities, is defined as a framework of rights where those responsible for decisions should
promote desirable behavior for IT use [77], without forgetting that corporate governance deals with
justice, transparency, and responsibility of the company in the issues concerning the business and
society as a whole [78].
The main advantage of applying “cloud computing” technologies to corporate governance is an
improvement in information transparency, which is necessary for the relationship between the board
of directors, the management, the shareholders, and the rest of the interested parties. The rules for
the decision-making process for value generation by the organization can also be organized with
systems that rely on this technology.
The choice of the measurements to assess this construct had data integrity as one of the central
factors in the development of a cloud computing solution. Another measure was correct decisionmaking, which should measure the reduction of risks associated with the adoption of cloud
computing technology [32]. Therefore, we measured security and governability. Governability is an
understanding of the requirements, needs and the model that must be used to comply with the
requirements established by the organization. Security was taken to mean an understanding of how
to manage the risks associated with cloud computing technology and how these influence business
objectives.
The use of corporate governance can assess the management capacity of an organization to
determine if it is capable of identifying technologies that improve business performance through the
use of cloud computing [78].
A correct corporate governance model for “cloud computing” can help organizations ensure a
secure “cloud computing” environment and comply with all the information technology policies of
the organization and improve corporate performance [79]. Therefore, relationships can be formulated
between the use of corporate governance standards and the intention to use cloud computing in
organizations.
The adoption of cloud computing allows companies to establish internal information exchange
platforms and closely link business units to eliminate the phenomenon of “islands” of information,
improve the effectiveness of information transmission, and strengthen the consistency of the
company’s most important strategic objectives [80].
For all these reasons, the following hypothesis was formulated:
Hypothesis 6 (H6): The degree to which corporate governance standards are applied has a positive effect on
the intention to use “cloud computing” in the organizations that adopt it.
An important characteristic of Computing is that it is a fundamentally creative technology where
the development, deployment, scaling, updating, and payment for information and communication
services [25] become the driving force behind corporate growth [10].
Hypothesis 7 (H7): The degree to which corporate governance standards are applied has a positive effect on
the training of staff and e-learning in organizations that adopt cloud computing.
Organizations that adopt cloud services are likely to benefit from improvements in the
competencies of leadership, business system thinking, relationship building, and providing and
monitoring contracts [81]. Effective management and technical skills are required to successfully
integrate new technologies into an existing system [82]. Cloud users can improve relationship
competencies with providers by using better communication and socialization.
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Hypothesis 8 (H8): The degree to which corporate governance rules are applied has a positive effect on internal
communication in organizations that adopt cloud computing.
The proposed model, which is presented in Figure 1, can help to identify the most important
factors in the “cloud computing” adoption strategy and the influence of corporate governance.

Knowledge
Management

H2

Internal
Communication

H1

H5

Intention of Use
Cloud Computing

H4
H8

H6

Corporate
Gobernance

H7

H3

Training &
e-Learning

Figure 1. Proposed model.

4. Methodology
4.1. Measurement Method
The measurements were made using a survey that gathered information from executives of
organizations and companies. The questionnaire was created in two stages. The first stage used 15
items about cloud computing which were extracted from the measurement scales used by other
researchers: Corporate Governance (two items [32,77]), Training and e-learning (four items
[37,43,72,73,76]), Knowledge management (KM) (four items, [36,39,45,70]), Intention to Use (two
items, [32,79]) and Internal Communication (three items, [41,44,72,76,83]).
A Likert 5-point scale was used (1—Strongly disagree, 5—Strongly agree). This questionnaire
gave results for the influence of attitudes and perceptions on the decision to implement cloud
computing technology.
The second stage of the questionnaire creation phase consisted of including questions to find the
demographic profile of the executives surveyed. Before a massive distribution of questionnaires was
made, a pre-test was carried out on 40 executives. This resulted in valuable information that allowed
the reformulation of some of the questions.
4.2. Data Collection
Important managers, businessmen and executives from the IT sector in southern Spain
participated in this study. The population under study was configured in collaboration with
representative organizations for technological companies. Companies that would be able to change
their digital solutions to the new economic model of cloud computing were selected. The daily use
of cloud computing, mainly the SaaS modality, is strategically important for these companies when
providing their services to customers. These are medium size companies from different sectors which
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believe that the information system that they use is one of their main competitive advantages in the
market. These processes can be diverse, from sales to production management, with the strategic
power of the cloud computing system being the common denominator for all of them.
A sample of 275 representative companies was selected using a random sampling procedure.
Telephone calls were made to verify the commercial addresses and the names of the
managers/owners of the companies. The questionnaires were sent by mail to all the members of the
selected sample, along with a cover letter and a prepaid return envelope. The possibility also existed
for answering the questionnaire on a website made with Google Forms. After 2 weeks, follow-up
calls were made. Finally, 186 surveys were obtained during a 9-week period (response rate 63.0%)
and 22 non-valid questionnaires were excluded. Consequently, the final sample was n = 164.
It was found that the respondents occupied positions of responsibility and were responsible for
decision-making, as well as being in the process of changing to a new “cloud computing” business
model.
Table 1 shows the demographic distribution of the executives and their respective organizations.
Table 1. Demographic characteristics of the sample (n = 164).

Classification Personal Variable
Gender

Age

Classification Organization Variable
Organization size
(classified by the number
of workers)

Female
Male
Others
18–30
31–45
46–55
56–65
>65
Micro Company
Mini Company
SME Company
Company

Frequency
93
68
3
133
18
10
2
1
Frequency
92
43
11
18

Percentage
56.8%
41.6%
1.6%
81.3%
11.0%
6.1%
1.4%
0.2%
Percentage
56.4%
26.3%
6.7%
10.6%

4.3. Statistical Analysis
The proposed model was validated for the entire sample with the results obtained for the
variance and the distribution with the IBM SPSS statistical package (version 24). In the explanatory
analysis, the t-test for independent samples, preceded by the Levene Test, was used to verify the
equality or not of the variances of the comparisons of subsamples obtained for different categorical
or classificatory variables. This analysis was carried out using the statistical software IBM SPSS
(version 24).
To test the hypotheses of the proposed conceptual model, the Partial Least Squares (PLS)
technique was applied to estimate Structural Equation Models (SEM) based on variance. For Ref. [84],
structural equation models (SEM) are very suitable in social sciences, economics and organizational
management studies. They are a good choice when the simultaneous behavior of dependency
relationships is under study. SEMs achieve more than diverse and varied multi-variable techniques,
such as multiple regression or factor analysis [85]. The PLS technique was chosen because it is the
most appropriate for predicting and investigating relatively new phenomena [86], such as cloud
computing technology.
The factor loading was >0.7 for all items. Subsequently, SmartPLS 3 v. 3.2.7 software [87] was
used and a PLS analysis of several groups was carried out to compare the differences between the
groups. For a more accurate assessment of the sample size and its validity using PLS-SEM, the “effect
size” was calculated for each regression.
The power tables provided by Ref. [88] were used to do this, and the improved tables were also
consulted [86,89]. The result for four maximum predictors (maximum number of relationships that
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influence a construct) was that the minimum sample should be n = 129 for a power = 95.05% and
critical f = 2.444. The current sample was sufficient to comply with these results.
5. Analysis of Results
5.1. Results of the Measurement Model
The PLS approach is defined by two models: the measurement model and the structural model.
As a preliminary step to the analysis of the structural model, it is necessary to analyze the
reliability and validity of the measurement model. The procedure for the evaluation of the
measurement models of reflective items is shown in Table 2 [90].
Reliability was assessed by examining individual loads or simple correlations of the measures
with their respective latent variables (≥0.7 were accepted). The Cronbach alpha coefficient was used
as the reliability index of the latent variables.
In addition, the composite reliability was calculated. The convergent validity of the latent
variables was evaluated by inspecting the average variance extracted (AVE) (>0.5 were accepted).
The discriminant validity of the latent variables was verified using the Fornell-Larcker [76] criterion
when examining whether the square root of the average extracted value (AVE) of each item was
above the correlations with the other latent variables [82].
Table 2 shows that the square root of the average variance extracted (AVE) for each construction
is greater than its highest correlation with any other construction.
Table 2. Reliability, validity of the constructs and Fornell-Larcker criterion.

Constructs
KM
CO
TE
CG
IU

Alfa de
Cronbach
0.930
0.845
0.955
0.828
0.800

rho_A

CR

AVE

0.936
0.854
0.972
0.926
0.804

0.950
0.890
0.966
0.918
0.909

0.828
0.618
0.849
0.849
0.832

KM
0.910
0.621
0.421
−0.233
0.440

Fornell-Larcker Criterion
CO
T
CG
0.786
0.563
−0.375
0.557

0.921
−0.164
0.457

0.921
−0.105

IU

0.913

rho_A=Dijkstra-HenselerRho_A; CR=Composite Reliability, AVE=Average Variance Extracted,
KM=Knowledge Management, CO=Internal Communication, TE=Training and e-Learning,
CG=Corporate Governance, IU=Intention to Use “cloud computing”.

In addition, in Table 3, the results of another of the tests to which the study was submitted are
recorded, as indicated by Henseler, Ringle & Sarstedt [91].
These researchers carried out simulation studies to demonstrate that a lack of discriminant
validity is better detected by means of another technique: the heterotrait-monotrait ratio (HTMT),
which they had discovered earlier. All the HTMT ratios for each pair of factors were <0.90 [92,93].
Table 3. Heterotrait-monotrait ratio (HTMT).

KM
CO
TE
CG
IU

KM

CO

TE

CG

0.686
0.435
0.246
0.505

0.604
0.423
0.673

0.171
0.502

0.121

IU

5.2. Results of the Measurement Model
After examining the measurement model, the relationships between the constructs were
analyzed. The path coefficients of the hypotheses were studied. Bootstrapping of 5000 subsamples
was done to verify the statistical significance of each route. The explained variance (R-square) of the
endogenous latent variables and the p-value of the regression coefficients (t-test) were used as
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indicators of the explanatory power of the model (Table 4). The results obtained allowed all the
hypotheses to be accepted, except H1 and H6, because there were statistically significant differences
in some of the relationships between variables in our model (p-value > 0.05).
Table 4. Path coefficients ratio.

Path
H1: KM → IU
H2: KM → CO
H3: TE → IU
H4: TE → KM
H5: CO → IU
H6: CG → IU
H7: CG → TE
H8: CG → CO

Original
Sample (O)
0.133
0.565
0.173
0.421
0.419
0.112
0.164
0.243

T Statistics
(|O/STDEV|)
0.930
9.037
2.051
6.133
3.503
0.098
2.186
3.097

Lower
CI
−0.102
0.443
0.004
0.291
0.156
−0.100
−0.315
−0.392

Higher
CI
0.350
0.685
0.339
0.558
0.631
0.263
−0.002
−0.087

Parametric
p Value (Sig.)
0.247
0.000
0.040
0.000
0.000
0.219
0.029
0.002

KM=Knowledge Management, CO=Internal Communication, TE=Training and e-Learning,
CG=Corporate Governance, IU=Intention to Use “cloud computing”.

5.3. Goodness of Fit Test for the Model
First, the global adjustment of the model was evaluated using the Standardized Root Mean
Square Residual indicator (SRMR). Hu & Bentler [94] define SRMR as the mean root mean squared
discrepancy between the correlations observed and the correlations implicit in the model. SRMR can
be used to evaluate the overall fit of a research model in PLS and avoid incorrect specification of the
model [95]. A cut-off value of 0.08 for SRMR is considered to be the most adequate in PLS [95]. In this
study, SRMR was 0.073 (<0.08) which means that the model fits the empirical data [90].
The values of R2 (see Table 5 and Figure 2) obtained for the investigation led to the following
conclusions: 0.67 “Substantial”, 0.33 “Moderate” and 0.19 “Weak” [86]. The result obtained for the
main variable dependent in the Intention to Use model (IU) was R2 = 35.8%.
Therefore, the evidence shows this model to be moderately applicable for the adoption of “cloud
computing” using the rules of corporate governance. It is logical that variables that are not
endogenous do not have a value of R2.
The blindfolding technique consists in omitting part of the data for a given construct during the
estimation of parameters and then trying to estimate what was omitted from the estimated
parameters [86].
In this way, the predictive relevance of the model was studied, and using the Stone-Geisser (Q2)
test [96,97], the model was shown to have predictive capacity.
Table 5. Q2 and R2 results.

Construct
Knowledge management(KM)
Internal Communication (CO)
Training and e-learning (TE)
Intention to Use (IU)

Q2
0.134
0.247
0.019
0.270

R2 (%)
17.8
44.2
2.7
35.8

As can be seen in Table 5, all endogenous constructs fulfil Q2 > 0. In addition, the Stone-Geisser
Q2 values of 0.02, 0.15 and 0.35 indicate small, medium and high predictive relevance [80]. All the
constructs in the model have predictive relevance, since the Q2 values are all greater than 0.02, except
Training and e-Learning (TE), that has only small relevance, with a very low value of Q2 (0.019), but
the rest of the constructs have high values. Intention to Use (IU) had the highest value (0.270).
Therefore, the proposed research model has a high predictive power when explaining the
Intention to Use (IU) the “cloud computing” technology under corporate governance rules.
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Figure 2 shows the result for the model of the complete sample and the hypotheses which were
analyzed.

Knowledge
Management
R2=17.8%

β =0.565 ***

β =0.421 ***

Internal
Communication
R2=44.2%

β =0.133 n.s.

β =0.419 ***

Intention of Use
Cloud Computing
R2=35.8%

β =0.243 **

Corporate
Gobernance

β =0.112 n.s.

β =0.164 *

β =0.173 *

Training &
e-Learning
R2=2.7%

Figure 2. PLS results for the entire sample.

6. Discussion
This research analyzed the differences in the adoption of “cloud computing” associated with the
corporate governance capacity of the managers, partners or owners of the companies which were
studied. Likewise, how this capacity can explain attitudes towards the adoption of “cloud
computing” as a new business model for technology-based companies was also studied.
From the results obtained in the sample, we find that Knowledge management (KM) does not
significantly influence (β = 0.133; t = 1.159) the Intention to Use (IU), and therefore, hypothesis H1 is
not accepted. However, KM does not influence IU, but it does so through Internal Communication
(CO). This construct provides the highest explanatory capacity of the model (R2 = 44.2%) and
predictive capacity (Q2 = 0.247), which is even more than the final dependent construct of Intention
to Use (IU) (R2 = 35.8%) and is important when explaining KM → IU indirectly, through Internal
Communication (CO). Of all the relationships studied, the one with the highest path coefficient is KM
→ CO (β = 0.565; t = 9.037), with a 99.9% confidence level. Therefore, H2 is accepted.
As can be seen in the literature review, the participation of senior management during the
implementation of IT is justified, firstly, because the broader organizational vision allows
identification of business opportunities derived from the exploitation of the implemented
technologies [98]. In the case of “cloud computing”, senior management plays an important role
because the implementation of this technology can involve the integration of resources and process
reengineering [83]. These scientific contributions are supported by this study, given that it is a pillar
of the model which ensures relationships such as H2, with important significance. However, this
study reveals that Knowledge management (KM) does not exert a direct influence on Intention to
Use (IU), but it does through Internal Communication (CO). This result suggests that the true role of
Knowledge management is supporting and positively influencing improvements in the
communication processes that are needed for the correct implementation of “cloud computing” in
the organization.
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The investment involved in the implementation of any technology such as “cloud computing”
can have important implications for organizations. The explanatory and predictive capacity of the
model is supported by Knowledge management (KM) (R2 = 17.8; Q2 = 0.134), given the vision and
commitment to the adoption of “cloud computing” technology by Knowledge management, which
is essential for any technological innovation.
The Training and e-learning (TE) construct has only a little explanatory (R2 = 2.7%) and predictive
(Q2 = 0.019) capacity. The TE → IU relationship is significant (β = 0.173; t = 2.051), but with a confidence
level of 95%, which was the lowest of the model. H3 was also supported. It has a notable influence
on Knowledge management TE → KM, (KM) (β = 0.421; t = 6.133) with a confidence level of 99.9%.
H4 was also supported, which means Training and e-learning (TE) influences Intention to Use (IU)
because of the influence of KM → CO.
The relative importance that the final model for the adoption of “cloud computing” gives to
Training and e-Learning can be explained by the complexity of “cloud computing” technology. For
a complex information system such as “cloud computing”, the organization needs to train its
employees and provide information about it, so that it can be used in an effective way in the future.
This reduces the possible stress for staff and provides greater motivation and a better understanding
about the benefits of the “cloud computing” system for their tasks [34]. In this way, Training and elearning positively influence the feeling of support provided by senior management, which means
that all the staff in the organization should participate in the training plan, which should go hand in
hand with the adoption and final implementation of the “cloud computing” technology.
On the other hand, the influence of Training and e-learning (TE) on Internal Communication
(CO) is indirect and always through Knowledge management (KM). Training and e-learning (TE)
allow users to share common problems that arise when working with the system, which can have the
effect of increasing the communication about it. Therefore, the training programs that the company
establish for the “cloud computing” system are expected to provide a fluent communication channel
and a way to deal with the different aspects related to the system’s use.
Internal Communication (CO), as stated above, is an important factor in the model due to its
explanatory and predictive capabilities and has a significant influence on Intention to Use (IU) (β =
0.419; t = 3.503) with a confidence level of 99.9%. This means that H5 is supported. This result
corroborates previous studies. When a new information system is introduced, employees should be
informed in advance about the scope, objectives, tasks, and updates that the implementation of said
system will entail and thus will be able to accept the changes that take place [67]. Therefore, as stated
above, a lack of communication about a new “cloud computing” system will negatively affect the
users’ perception of the usefulness of the adoption of this technology. Lin & Chen [55] show that a
lack of communication for a “cloud computing” system can complicate the existing dynamics of
developers and also the perceptions about the final utility of the product. Taking into account the
above, given that communication allows access to information about the system’s benefits and
distributes this information to all members of the organization, the frequency and quality of
communication is expected to improve the final intention to use “cloud computing” [76,85].
H6 for corporate governance (CG) is not supported, since the CG → IU relationship is not
significant (β = 0.112; t = 1.198). Even though this relationship is not proven, corporate governance
does influence Intention to Use (IU), but by the indirect effect of a substantial improvement in Internal
Communication. The influence of corporate governance (CG) on Training and e-learning (TE) is
positive (β = 0.164; t = 2.186) and thus H7 is supported with a 95% confidence level. This means that
the implementation of adequate codes of corporate governance positively influences the
implementation of active training plans for “cloud computing”. This result means that using codes
of good corporate governance benefits the human resources of the organization with adequate
training plans in organizations that adopt “cloud computing” technology.
Corporate governance (CG) can be seen to influence Intention to Use (IU) indirectly and mainly
with the influence of the Internal Communication construct (CO) (β = 0.112; t = 1.198) and with 99%
confidence level. This data shows that H8 is supported. This result shows that codes of good
corporate governance imply greater transparency in information at all levels, and the adoption of

Symmetry 2019, 11, 1253

14 of 18

“cloud computing” is influenced by the quality of internal communication. Therefore, a correctly
structured corporate governance policy will improve Internal Communication (CO), which is the
construct that contributes most to the explanatory/predictive capacity of the model (R2 = 35.8%; Q2 =
0.270) and therefore to the Intent to Use (IU) “cloud computing” technology
7. Conclusions
This research analyzed the adoption of “cloud computing” technology from the point of view of
corporate governance capacity and three other constructs: Training and e-learning, Knowledge
management and Internal Communication. This study increased the existing theory on the adoption
and acceptance of “cloud computing” in organizations, mainly studying the influence of corporate
governance.
The data was collected from administrators, partners and owners of companies in Spain, but
from a region of the country with a low level of industrialization and technological innovation
(Andalusia, in southern Spain). The behaviour of organizations for which “cloud computing” is
becoming a strategic value was investigated by using a survey. The results of this study concluded
that an adequate corporate governance policy positively influences the intention to use “cloud
computing”. In addition, it does so indirectly with an important predictor: Internal Communication.
This result supports the recent policies of the European Union on “cloud computing” and the
importance that should be given to its disclosure and use. Within the Digital Agenda of the European
Commission, a set of initiatives were launched to increase the use of IT by SMEs. The strategy gave
special importance to the initiative: “Unlocking the potential of cloud computing in Europe”, which
defines “cloud computing” as an opportunity to improve business competitiveness with the adoption
of different technological solutions. [2].
One of the best factors for “cloud computing” adoption is the proper application of codes of
good corporate governance in organizations, due to its influence on the improvement of transparency
and internal communication. Adequate security and governance of the administration of “cloud
computing” systems will provide improvements in business performance, as these indirectly help
the adoption of “cloud computing”. An appropriate model of corporate governance in the cloud will
help organizations to ensure a secure “cloud computing” environment which complies with all the
organizational information technology policies. Likewise, importance must be given to the proper
understanding of cloud security and adequate planning for it before implementing the technology.
Therefore, there is a need for corporate human resources training. This training, together with good
governance, can effectively address problems and concerns about security and privacy.
This study had a notable limitation as it was carried out with companies that deployed “cloud
computing” using a SaaS modality, which is a type of “cloud computing” where the software is
conceived as a service (Software as a Service) and that allows users to connect and use cloud-based
applications on the Internet. In this modality, all the underlying infrastructure, middleware, software,
and application data are located in the provider’s data center. Despite being the most widespread
modality, it is not the only possibility and it coexists with IaaS (Infrastructure as a Service) and PaaS
(Platform as a Service), which have not been studied with this sample. At present, immediate
consequences are being seen in the economic model of organizations which use this modality (SaaS).
Given that Spain shares some cultural characteristics with other countries in southern Europe
and Latin America, the results of this study will hopefully be able to help other countries to determine
decisive factors in the adoption of “cloud computing”. Consequently, future studies could focus on
the characteristics/personality traits of managers/owners and on comparing strategies and good
practices of companies that have and have not adopted “cloud computing” technology. In addition,
future research could validate the research model and consider other moderators associated with
demographic features, such as age, gender or educational level. In the same way, the proposed
research model could be validated using other technologies that can improve organizations’ way of
doing business. Examples of this are the Internet of Things or Big Data that, together with “cloud
computing”, will be the main digital transformations in Europe.

Symmetry 2019, 11, 1253

15 of 18

Author Contributions: P.R.P.-S. and F.V.-M. carried out the research. R.R.R. wrote the theoretical part of the
paper. P.R.P.-S. analysed the results of the paper. F.V.-M. wrote the Discussion and Conclusion sections.
Funding: This research received no external funding.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.
2.
3.
4.
5.

6.
7.

8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.
22.

Salvochea, R. Mercados y Buen Gobierno Corporativo: La Revolución del Corporate Governance; Thomsom
Reuters La Ley: Buenos Aires, Argentina, 2016; ISBN 978-987-03-3054-7.
Palos-Sanchez, P.R.; Arenas-Marquez, F.J.; Aguayo-Camacho, M. Cloud Computing (SaaS) Adoption as a
Strategic Technology: Results of an Empirical Study. Mob. Inf. Syst. 2017, 2017, 2536040.
Rastogi, D.A. A Model based approach to Implement Cloud Computing in E-Governance. Int. J. Comput.
Appl. 2010, 9, 15–18.
Sareen, P. Cloud Computing: Types, Architecture, Applications, Concerns, Virtualization and Role of IT
Governance in Cloud. Int. J. Adv. Res. Comput. Sci. Softw. Eng. 2013, 3, 2277–128.
Palos-Sánchez, P.R. Estudio organizacional del “cloud computing” en empresas emprendedoras. In
Congress Proceedings: 1o Congreso Internacional Online sobre Economía, Empresa y Sociedad; 3Ciencias,
Alicante, Spain, 24−28 April 2017.
IGTI. IT Governance Global Status Report; IGTI: Houston, TX, USA, 2003.
Fülöp, M.T.; Avornicului, M.-C.; Bresfelean, V.P. The Implementation Degree of Recommendations
Regarding the “Comply or Explain” Statement and its Efficiency via Cloud Computing. Procedia Econ.
Financ. 2014, 15, 1105–1112.
Wilkin, C.L.; Couchman, P.K.; Sohal, A.; Zutshi, A. Exploring differences between smaller and large
organizations’ corporate governance of information technology. Int. J. Account. Inf. Syst. 2016, 22, 6–25.
Tvrdíková, M. Increasing the Business Potential of Companies By Ensuring Continuity of the Development
of Their Information Systems By Current Information Technologies. J. Bus. Econ. Manag. 2016, 17, 475–489.
Mitra, A.; O’Regan, N.; Sarpong, D. Cloud resource adaptation: A resource based perspective on value
creation for corporate growth. Technol. Forecast. Soc. Chang. 2018, 130, 28–38.
Lal, P.; Bharadwaj, S.S. Understanding the impact of cloud-based services adoption on organizational
flexibility. J. Enterp. Inf. Manag. 2016, 29, 566–588.
Choudhary, V.; Vithayathil, J. The Impact of Cloud Computing: Should the IT Department Be Organized
as a Cost Center or a Profit Center? J. Manag. Inf. Syst. 2013, 30, 67–100.
Brown, A.J.; Glisson, W.B.; Andel, T.R.; Choo KK, R. Cloud forecasting: Legal visibility issues in saturated
environments. Comput. Law Secur. Rev. 2018, 34, 1278–1290.
Byun, J.; Sung, T.-E.; Park, H. A network analysis of strategic alliance drivers in ICT open ecosystem: With
focus on mobile, cloud computing, and multimedia. Multimed. Tools Appl. 2018, 77, 14725–14744.
Mell, P.; Grance, T. Sp 800-145. the Nist Definition of Cloud Computing; U.S. Department of Commerce:
Washington, DC, USA, 2011.
Sabi, H.M.; Uzoka, F.-M.E.; Langmia, K.; Njeh, F.N. Conceptualizing a model for adoption of cloud
computing in education. Int. J. Inf. Manag. 2016, 36, 183–191.
Durkee, D. Why cloud computing will never be free. Commun. ACM 2010, 53, 62.
Leimeister, S.; Böhm, M.; Riedl, C.; Krcmar, H. The business perspective of cloud computing: Actors, roles
and value networks. In Proceedings of the 18th European Conference on Information Systems, Pretoria,
South Africa, 4–6 June 2010.
Palos Sánchez, P.R. Business Research Drivers and Barriers of the Cloud Computing in SMEs: The Position
of the European Union 117 Harvard Deusto Business Research. Harv. Deusto Bus. Res. 2017, 6, 116–132.
Ohlman, B.; Eriksson, A.; Rembarz, R. What networking of information can do for cloud computing. In
Proceedings of the 18th IEEE International Workshops on Enabling Technologies: Infrastructures for
Collaborative Enterprises, Groningen, The Netherlands, 29 June–1 July 2009.
Benlian, A.; Koufaris, M.; Hess, T. Service Quality in Software-as-a-Service: Developing the SaaS-Qual
Measure and Examining Its Role in Usage Continuance. J. Manag. Inf. Syst. 2011, 28, 85–126.
Hay, B.; Nance, K.; Bishop, M. Storm Clouds Rising: Security Challenges for IaaS Cloud Computing. In
Proceedings of the 2011 44th Hawaii International Conference on System Sciences, Kauai, HI, USA, 4–7
January 2011; pp. 1–7.

Symmetry 2019, 11, 1253

23.

24.

25.
26.

27.
28.
29.
30.

31.
32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42.

43.

44.
45.

46.

16 of 18

Saya, S.; Pee, L.G.; Kankanhalli, A. Association for Information Systems The Impact Of Institutional
Influences On Perceived Technological Characteristics And Real Options In Cloud Computing Adoption
Recommended Citation. In Proceedings of the 8th International Conference on Supply Chain Management
and Information Systems, Hongkong, China, 6–8 October 2010.
Koehler, P.; Anandasivam, A.; Dan, M.A.; Weinhardt, C. Customer Heterogeneity and Tariff Biases in
Cloud Computing. In Proceedings of the International Conference on Information Systems (ICIS), Saint
Louis, MI, USA, 15–18 December 2010; p. 106.
Marston, S.; Li, Z.; Bandyopadhyay, S.; Zhang, J.; Ghalsasi, A. Cloud computing—The business perspective.
Decis. Support Syst. 2011, 51, 176–189.
Clemons, E.K.; Chen, Y. Making the Decision to Contract for Cloud Services: Managing the Risk of an
Extreme Form of IT Outsourcing. In Proceedings of the 2011 44th Hawaii International Conference on
System Sciences, Kauai, HI, USA, 4–7 January 2011; pp. 1–10.
Padilla Aguilar, J.J.; Pinzón Castellanos, J. Estándares para Cloud Computing: Estado del arte y análisis de
protocolos para varias nubes. Puente 2017, 9, 33–40.
Lionel Mew And, W.H.M. Cloud Computing: Implications for Information Systems Development Service
Providers and Practitioners. J. Inf. Syst. Appl. Res. 2018, 11, 35–47.
Kobielus, J. Storm clouds ahead. Netw. World 2009, 26(9), 24−28.
Maches, B. The Impact of Cloud Computing on Corporate IT Governance. Available online:
https://www.hpcwire.com/2010/01/25/the_impact_of_cloud_computing_on_corporate_it_governance/
(accessed on 22 April 2019).
Bisong, A.; Syed; Rahman, M. An Overview of the Security Concerns in Enterprise Cloud Computing. Int.
J. Netw. Secur. Its Appl. 2011, 3, 30–45.
Morrell, R.; Chandrashekar, A. Cloud computing: New challenges and opportunities. Netw. Secur. 2011,
2011, 18–19.
Bell DeTienne, K.; Dyer, G.; Hoopes, C.; Harris, S. Toward a Model of Effective Knowledge Management
and Directions for Future Research: Culture, Leadership, and CKOs. J. Leadersh. Organ. Stud. 2004, 10, 26–
43.
Chouikha Zouari, M. Ben; Dhaou Dakhli, S. Ben A Multi-Faceted Analysis of Knowledge Management
Systems. Procedia Comput. Sci. 2018, 138, 646–654.
Cupiał, M.; Szeląg-Sikora, A.; Sikora, J.; Rorat, J.; Niemiec, M. Information technology tools in corporate
knowledge management. Ekon. i Prawo 2018, 17, 5.
Yahya, S.; Goh, W. Managing human resources toward achieving knowledge management. J. Knowl.
Manag. 2002, 6, 457–468.
Sultan, N. Knowledge management in the age of cloud computing and Web 2.0: Experiencing the power
of disruptive innovations. Int. J. Inf. Manag. 2013, 33, 160–165.
Soliman, F.; Spooner, K. Strategies for implementing knowledge management: Role of human resources
management. J. Knowl. Manag. 2000, 4, 337–345.
Nunes, M.B.; Annansingh, F.; Eaglestone, B.; Wakefield, R. Knowledge management issues in knowledgeintensive SMEs. J. Doc. 2006, 62, 101–119.
Chin, W.W. The Partial Least Squares approach to structural equation modeling. In Modern Methods for
Business Research; Marcoulides, G.A., Ed.; Psychology Press: London, UK, 2013; p. 437, ISBN 9781135684136.
Chiu, Y.-W.; Chien, Y.-C. The Effects of Knowledge Management and Cloud Technology Involvement
upon Organizational Performance: Intellectual Capital as a Dual Variable. J. Glob. Bus. Manag. 2015, 11(1).
Lin, Z.H. The World’s Roaming in the Cloud: A Brief Discussion of New Technological Information “Cloud
Computing.” Taiwan: Graduate Studies, Department of industry technology Education, National
Kaohsiung Normal University, 2009.
Sultan, N.; Sultan, Z. The Application of Utility ICT in Healthcare Management and Life Science Research:
A New Market for a Disruptive Innovation? In Proceedings of the The European Academy of Management
conference EURAM, Rotterdam, The Netherlands, 6–8 June 2012.
Lin, Y.X. Take Control of the Risk, Expand the Effects of Cloud. Commun. CCISA 2010, 16, 138–149.
Lee, Y.-J.; Chang, L.-Y.; Chien, C.-L.; Huang, C.-L.; Chen, C.-Y. The Influence of Knowledge Management
and Marketing Innovation Strategies on Marketing Performance: A Case Study of a Taiwan’s Funeral
Service Company. Innov. Mark. 2010, 6(2), 1−11.
Rogers, E.M. Diffusion of Innovations; New York, Free Press: 2003; ISBN 0743222091.

Symmetry 2019, 11, 1253

47.
48.
49.
50.
51.
52.
53.

54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

65.
66.
67.

68.
69.
70.
71.
72.
73.

17 of 18

Tornatzky, L.G.; Fleischer, M. The Processes of Technological Innovation; Toronto, Lexington Books: MA, USA,
1990.
Chatterjee, D.; Grewal, R.; Sambamurthy, V. Shaping up for E-Commerce: Institutional Enablers of the
Organizational Assimilation of Web Technologies. MIS Q. 2002, 26, 65–89.
Ratten, V. Service Innovations in Cloud Computing: A Study of Top Management Leadership, Absorptive
Capacity, Government Support, and Learning Orientation. J. Knowl. Econ. 2016, 7, 935–946.
Schepers, J.; Wetzels, M.; de Ruyter, K. Leadership styles in technology acceptance: Do followers practice
what leaders preach? Manag. Serv. Qual. Int. J. 2005, 15, 496–508.
Schillewaert, N.; Ahearne, M.J.; Frambach, R.T.; Moenaert, R.K. The adoption of information technology in
the sales force. Ind. Mark. Manag. 2005, 34, 323–336.
Umble, E.J.; Haft, R.R.; Umble, M.M. Enterprise resource planning: Implementation procedures and critical
success factors. Eur. J. Oper. Res. 2003, 146, 241–257.
Ghobakhloo, M.; Zulkifli, N.; Branch, G.; Sadegh Sabouri, M.; Sai Hong, T. Information Technology
Adoption in Small and Medium-sized Enterprises; An Appraisal of Two Decades Literature A road-map
toward Industry 4.0 View project Information Technology Adoption in Small and Medium-sized
Enterprises; An Appraisal of Two Decades Literature, Interdiscip. J. Res. Bus.2011, 1, 53.
Arpaci, I. Antecedents and consequences of cloud computing adoption in education to achieve knowledge
management. Comput. Human Behav. 2017, 70, 382–390.
Lin, A.; Chen, N.-C. Cloud computing as an innovation: Percepetion, attitude, and adoption. Int. J. Inf.
Manag. 2012, 32, 533–540.
Priyadarshinee, P. Cloud Computing Adoption. Int. J. Cloud Appl. Comput. 2018, 8, 97–116.
Jyoti Bora, U.; Ahmed, M. E-Learning Using Cloud Computing. Int. J. Sci. Mod. Eng. 2013, 1, 9–13.
Hossain M. A.; Huang, X. An E-Learning System Architecture Based on Cloud Computing Big Data. System
2012, 10(11), 255−259.
Zhang, W.; Zhu, Y. A New E-learning Model Based on Elastic Cloud Computing for Distance Education.
Eurasia J. Math. Sci. Technol. Educ. 2017, 13, 8393–8403.
Yang, H.; Tate, M. A Descriptive Literature Review and Classification of Cloud Computing Research.
Commun. Assoc. Inf. Syst. 2012, 31, 35–60.
Doelitzscher, F.; Sulistio, A.; Reich, C.; Kuijs, H.; Wolf, D. Private cloud for collaboration and e-Learning
services: From IaaS to SaaS. Computing 2011, 91, 23–42.
Calvo, R.; O’Rourke, S. Collaborative writing support tools on the cloud. Int. J. Sci. Res. Publ. 2013, 3, 10.
Currie, C. Painting the Clouds. Educ. Rev. 2008, 43, 2008–2009.
Mitić, S.; Nikolić, M.; Jankov, J.; Vukonjanski, J.; Terek, E. The impact of information technologies on
communication satisfaction and organizational learning in companies in Serbia. Comput. Hum. Behav. 2017,
76, 87–101.
Flavian, C.; Guinalíu, M.; Jordan, P. Antecedents and consequences of trust on a virtual team leader. Eur.
J. Manag. Bus. Econ. 2019, 28, 2–24.
Fui-Hoon Nah, F.; Lee-Shang Lau, J.; Kuang, J. Critical factors for successful implementation of enterprise
systems. Bus. Process Manag. J. 2001, 7, 285–296.
Dos Reis, R.A.; Duarte Freitas, M. do C. Critical Factors on Information Technology Acceptance and Use:
An Analysis on Small and Medium Brazilian Clothing Industries. In Proceedings of the Procedia Computer
Science; Elsevier: Amsterdam, The Netherlands, 2014; Volume 31, pp. 105–114.
Hsu, J.S.-C.; Shih, S.-P.; Chiang, J.C.; Liu, J.Y.-C. The impact of transactive memory systems on IS
development teams’ coordination, communication, and performance. Int. J. Proj. Manag. 2012, 30, 329–340.
Jarvenpaa, S.L.; Leidner, D.E. Communication and Trust in Global Virtual Teams. Organ. Sci. 1999, 10, 791–
815.
Chen, X.; Li, X.; Clark, J.G.; Dietrich, G.B. Knowledge sharing in open source software project teams: A
transactive memory system perspective. Int. J. Inf. Manag. 2013, 33, 553–563.
SOH, C.; KIEN, S.S.; Tay-Yap, J. Cultural fits and misfits: Is erp a universal solution? Commun. ACM 2000,
43, 47–47.
Raweewan, M.; Ferrell, W.G. Information sharing in supply chain collaboration. Comput. Ind. Eng. 2018,
126, 269–281.
Lee, D.; Lee, S.M.; Olson, D.L.; Hwan Chung, S. The effect of organizational support on ERP
implementation. Ind. Manag. Data Syst. 2010, 110, 269–283.

Symmetry 2019, 11, 1253

74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.

18 of 18

Amoako-Gyampah, K.; Salam, A.F. An extension of the technology acceptance model in an ERP
implementation environment. Inf. Manag. 2004, 41, 731–745.
Keszey, T. Trust, perception, and managerial use of market information. Int. Bus. Rev. 2018, 27, 1161–1171.
Al-Jabri, I.M. Antecedents of user satisfaction with ERP systems: Mediation analyses. Kybernetes 2015, 44,
107–123.
Weill, P.; Ross, J.W. IT Governance: How Top Performers Manage IT Decision Rights for Superior Results;
Harvard Business School Press: Boston, MA, USA, 2004; ISBN 9781591392538.
Andrade, S.E. Planificación de Desarrollo; Editorial Rodhas: Lima, Peru, 2004.
Hsu, W.H.L. Conceptual Framework of Cloud Computing Governance Model-An Education Perspective.
IEEE Technol. Eng. Educ. 2012, 7, 12–16.
LI, X.; XU, J. The Impact of Big Data and Cloud Computing on Traditional Accounting Industry. DEStech
Trans. Soc. Sci. Educ. Hum. Sci. 2018, 187–191, doi:10.12783/dtssehs/amse2018/24835.
Feeny, D.F.; Willcocks, L.P. Core IS Capabilities for Exploiting Information Technology. Sloan Manag. Rev.
1998, 39, 9–21.
Yigitbasioglu Ogan M External auditors perceptions of cloud computing adoption in australia. Int. J.
Account. Inf. Syst. 2015, 18, 46–62.
Lin, Y.Y. Implementing Ontology-based FAQ Prototypes of KM and IC: Based on Protégé. Master’s Thesis,
National Taiwan University of Science and Technology, Taiwan, China, 2007.
Fornell, C.; Bookstein, F.L. Two Structural Equation Models: LISREL and PLS Applied to Consumer ExitVoice Theory. J. Mark. Res. 1982, 19, 440–452.
Kahn, J.H. Factor Analysis in Counseling Psychology Research, Training, and Practice. Couns. Psychol. 2006,
34, 684–718.
Chin, W.W.; Newsted, P.R. Structural equation modeling analysis with small samples using partial least
squares. In Statistical Strategies for Small Sample Research; Hoyle, R.H., Ed.; SAGE Publications: Thousand
Oaks, CA, USA, 1999; pp. 307–341.
Ringle, C.; Wende, S.; Becker, J. SmartPLS 3. Boenningstedt: SmartPLS GmbH. Available online:
http://www.smartpls.com (accessed on 7 October 2019).
Cohen, J. Statistical Power Analysis for the Behavioral Sciences; Routledge: London, UK, 2013.
Green, S.B. How Many Subjects Does It Take To Do A Regression Analysis. Multivar. Behav. Res. 1991, 26,
499–510.
Hair, J., Jr.; Hult, G.; Ringle, C.; Sarstedt, M. A Primer on Partial Least Squares Structural Equation Modeling
(PLS-SEM); SAGE: Thousand Oaks, CA, USA, 2016; ISBN 9781483377469.
Henseler, J.; Ringle, C.M.; Sarstedt, M. A new criterion for assessing discriminant validity in variance-based
structural equation modeling. J. Acad. Mark. Sci. 2015, 43, 115–135.
Gold, A.H.; Malhotra, A.; Segars, A.H. Knowledge Management: An Organizational Capabilities
Perspective. J. Manag. Inf. Syst. 2001, 18, 185–214.
Henseler, J. Bridging Design and Behavioral Research With Variance-Based Structural Equation Modeling.
J. Advert. 2017, 46, 178–192.
Hu, L.; Bentler, P.M. Fit indices in covariance structure modeling: Sensitivity to underparameterized model
misspecification. Psychol. Methods 1998, 3, 424–453.
Henseler, J.; Hubona, G.; Ray, P.A. Using PLS path modeling in new technology research: Updated
guidelines. Ind. Manag. Data Syst. 2016, 116, 2–20.
Stone, M. Cross-Validatory Choice and Assessment of Statistical Predictions. J. R. Stat. Soc. Ser. B 1974, 36,
111–133.
Geisseir, S. A predictive approach to the random effect model. Biometrika 1974, 61, 101–107.
Chen, D.Q. Conversation between a Technological Master and a Zen Master A8 Edition, Merit Times,April 17,
2011.
© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

