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Abstract

The tremendous explosion of technology acceptance theories has not spared the corpus of
technology adoption literature from criticism that most of these models only evauate the
adoption of new technology from a single perspective. In an effort to attenuate this criticism,
this breaks ranks with extant theories and proposes a unified model for eval uating technol ogy
adoption from multiple perspectives. The Technology Trade Theory (Triple-T) model which
this study proposes integrates the Social Exchange Theory into the Technology Acceptance
Model, and proposes that technology acceptance is a function of a deliberate process of
weighing the advantages associated with that technology against its disadvantages. Adoption
only happens when the advantages outweigh the disadvantages; otherwise, prospective
adopters reject the technology. In this, the model recognizes a total of eight advantages and
eight disadvantages associated with cloud computing, on the basis of which its claims are
validated.

Data is collected by means of structured psychometric scales administered to a panel of
medium and top level IT managers. Psychometric scales are also used to attach weights to
each of the variables under study. The Pearson’s coefficient and paired tailed tests are used to
analyze the nature, strength and significance of the findings. Findings validate the major
claims of the study, on the basis of which research implications are extensively discussed.
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Introduction

Cloud computing is one of the emerging areas in the field of information science and has
been billed as a hot-growth area based on its potential benefits. Though the adoption of cloud
computing has been growing, its rate of acceptance even in developed countries remains
fairly low at about 37% (McKendrick, 2011). It is against this background that this study
undertakes an assessment of cloud computing adoption.

Scholars and practitioners have researched and are still analyzing the factors that influence
technology acceptance. Theories and models developed by scholars in this field have tended
to focus on the factors that influence technology acceptance and have rarely weighed them.
Most studies have tended to gauge the effect of each single variable rather than weighing and
modeling it systematically. Technology Trade Theory (Triple-T or T3), the unified theoretical
framework which this study proposes, is a comprehensive and more powerful in describing
and predicting consumer adoption of technology and therefore goes a long way in bridging

this gap.
Problem Statement

The technology acceptance model (TAM) is the most commonly used model for explaining
technology adoption behavior, this notwithstanding the fact that it has been associated with
fundamental weaknesses which blunt its robustness and predictive ability. Technological
advances such as autonomic computing and virtualization have led to the emergence of cloud
computing which promises significant benefits for businesses which adopt this technology,
necessitating the need for a better way for understanding the technological adoption process
in order to ensure that business organizations reap the benefits associated with cloud
computing.

Although the emergence of cloud computing has attracted enormous interest in, very few
studies have attempted to explain the acceptance of this technology using technology
adoption models. Moreover, that previous technology adoption models evaluate the adoption
process from a single perspective (Chuttur, 2009) necessitates the need for the adoption of
cloud computing to be evaluated using a model in which multiplicity of perspectives is
embedded, hence Triple-T model is proposed.

Significance of Research

The formulation and validation of the proposed Triple-T model offers an aternative to the
earlier models, and its promise of a higher predictive ability assures of a remedy to the
weaknesses extant in previous technology adoption models. As such, this study presents a
more robust and multifaceted model for the evaluation of technology acceptance, paving the
way for a fuller and richer understanding of technology acceptance. Moreover, based on the
findings made, the conclusions drawn are likely to help business organizations and
policymakers to improve efficiencies, reduce costs, and formulate more appropriate policies.

Research Objectives

The objectives of this study include:
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. Toincorporate the Social Exchange Theory into the Technology Acceptance Model
with aview of formulating and validating a unified theory that can be used to evaluate
technology adoption, with specific reference to cloud computing

2. Tovalidate the relationships among the various variablesin the TAM framework

3. To improve the conceptualization of perception by identifying and categorizing all
technology related features into two main categories advantages and disadvantages.

4. To evaluate whether the advantages of cloud computing initiatives outweigh its
disadvantages

Research Questions
The main research questions for the study are:
1. What are the advantages and disadvantages of cloud computing?

2. Do the advantages of cloud computing outweigh its disadvantages?
Research Hypothesis
The research hypothesisis given as:

e H1a: the advantages of cloud computing initiatives outweigh its disadvantages

e H1y,: the advantages of cloud computing initiatives do not outweigh its disadvantages
The Proposed Model

To evaluate the adoption of cloud computing technology, this study will use the Technology
Trade Theory (Triple-T) model, which is the product of the integration of two models: the
social exchange theory and the technology acceptance model. This model can be illustrated
by means of a diagram, as shown in Figure 1 below:
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Figure 1. The Proposed Triple-T Model

Technology Trade Theory (Triple-T) has posited that an individual’ s adoption intentions are a
function of the outweighed advantages. This relationship can also be expressed
mathematically as shown in the following equation:

Al = Zn:WiAi -Zn:WiDi (7.1)

Where: Al refers to the Adoption Intention; individual’ sintention to carry out adoption A, Wi
refers to the weight assigned to each advantage and/or disadvantage using 9-point Likert
scale, Ai refersto the score assigned to each advantage using 5-point Likert scale, Di refersto
the score assigned to each disadvantage using 5-point Likert scale and n represents the
number of the potential advantages and/or disadvantages of technology.

Based on the identified advantages, disadvantages, and features of cloud computing as
presented in the literature review section, the proposed Triple-T model incorporates atotal of
sixteen variables. These include a set of eight advantages and a set of eight disadvantages.
The advantages include: cost savings, time savings, high automation, Space savings,
scalability, flexibility, remote implementation and business mobility. On the other hand, the
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disadvantages include: loss of control, lack of standards, lack of privacy, loss of data,
intermittency, system outages, the Patriot Act, and lack of privacy.

Methodology and Research Design

The research adopted the panel study method. Respondents included thirty middle and top
level executives who either had functional 1T roles or were likely to be affected by cloud
computing adoption. The simple random sampling method was used to select the respondents.
The profile of the sampled respondentsis presented in table 1:

Table 1. Profile of the Sampled Respondents

Title Number | Company Experience Age Mandatory
Clo 3 Digital Chocolate, Voxer, and | Varied, Varied, All voluntary
ModCloth between 1 and | between 24
10 years and 40 years
CTO, COO, | 10 BT, and Equity Bank Varied, Varied, Seven voluntary,
and ranking between 1and | between 29 | three mandatory
IT staff 15 years and 60
COO 10 Avago, Eyetrix Media, Dolby, | Varied, Varied, All voluntary
Genentech, DeNovo Inc, between5and | between 29
Japan Post, Previder, 25 years and 60
Qualcomm, Starbucks, and
Linkedin
Chief 1 Angus Genomics 8 years 33 Voluntary
Security
Officer
RankingIT | 6 Assorted US Federal agencies | Varied, Varied, Mandatory (due
officers between5and | between29 | to “cloud first”
25 years and 60 policy
Instrumentation

Data was collected using structured survey questionnaires administered over the internet.
Five-point Likert scales were used to evaluate the strength of the responses. Weighting of the
advantages and disadvantages was based on a nine-point scale running from 0.1 to 0.9. The
various advantages and disadvantages were adopted as the independent variables. Adoption
intentions and actual adoption were adopted as the dependent variables. For the relationship
between adoption intentions and actual adoption, the former was taken as the independent
variable and the latter as the dependent variable.
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Statistical Methods Used in Hypothesis Testing

Given the ordinal nature of the data collected, the relationships between the various variables
were assessed using the Pearson correlation coefficient. Significance was tested using paired
tailed tests and the t-statistic. The rival hypothesis was affirmed only when the vaue of
weighted disadvantages exceeded that of weighted advantages. Data quality was tested using
Cronbach’ s alpha.

Previous Studies
Empirical Research in Cloud Computing Technology

Cloud computing has formally been defined as “a model for enabling convenient, on-demand
network access to a shared pool of configurable computing resources (e.g., networks, servers,
storage, applications, and services) that can be rapidly provisioned and released with minimal
management effort or service provider interaction” (Mell & Grance, 2009, p. 1).

It is based on multiple technologies, which include: “web services, virtualization, the internet,
service-oriented architecture, autonomic system computing, multi-tenancy, web application
frameworks, open source software, and grid computing” (Shimba, 2010, p.9; Jeaty &
Monzer, 2012, p.11).

Cloud computing characteristics have been classified into essential and common
characteristics (Plummer et al, 2009; Grance, 2010), as shown in Table 2 below:

Table 2. Characteristics of Cloud Computing

Essential characteristics Common characteristics

On-demand self-service Use of apay asyou go model

Broad network access Use of virtualized technology

Rapid elagticity Geographical spread of clouds

Measurability Homogeneity

Resource pooling Resilient computing
Immense storage and computing scale availability
Reduced upfront investment costs
Reduced running and overhead costs

Source: Shimba (2010, p.14), Mell & Grance (2009, p.1)

The three models of cloud computing services include: Software-as-a-Service (SaaS),
Platform-as-a-Service (PaaS), and Infrastructure-as-a-Service (1aaS) (Ahronovitz et al, 2010;
Mell & Grance, 2009). In the SaaS model, clients may only access services from the service
provider, but have no control over cloud applications or infrastructure. In the PaaS model,
users may - in addition to the services - have control over the applications but have no control
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over the infrastructure. In the 1aaS model, the users have control over the operating systems,
storage, network modules, and applications (Mell & Grance, 2009; Shimba, 2010).

Ahronovitz et a (2010) identify four types of deployment models: hybrid, public, community,
and private clouds. In the public cloud, services are shared, low cost or free, negotiated using
SLA’s, paid for on a pay-as-you-go model, and users may be alowed to control who can
access their data (Jelaty & Monzer, 2012; Shimba, 2010). In the private cloud resources are
not shared but public access is restricted, they are sited in-house, and users have control over
the infrastructure. Private clouds are costly but give users more bandwidth (Jelaty & Monzer,
2012; Shimba, 2010). The hybrid cloud combines two or more cloud types (e.g. private and
public clouds), each of the clouds maintains its unique identity, and the various clouds are
connected using common or proprietary technology (Jelaty & Monzer, 2012). In the
community cloud, ownership of the cloud infrastructure is vested in a number of clients who
share common interests. Such infrastructure may be sited in-house or off-site, and may be run
by them or by third parties, and the various clients or organizations enjoy shared access to the
resources (Shimba, 2010).

The cloud computing architecture is composed of two sections, the front end and the back
end. The former is the client end, and the latter is the service provider end. These two
communicate with each other through internet-enabled networks. The front end typically
consists of the client’s computer and will contain the applications used by the client to access
the cloud system, services, or resources. The back end typically comprises of the various
hardware devices required to run the system, including storage devices, servers, and
computers. The back end also includes the operating software and application software used
to run the system. Each of the applications in the back end will have a dedicated server, with
the cloud computing system being administered through a central server which monitors all
the incoming and outgoing traffic, and ensures that all operations are accomplished with
minimal or no problems. The server’'s operations run on middleware, they are guided by
predetermined protocols, can be virtualized to optimize performance and reduce the need for
more physical machines. Data backup is undertaken to prevent datalosses in case of a system
crash. The operation of the cloud computing system isillustrated in Figure 2 below:
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Figure 2. How cloud computing works

Cloud computing applications have been deployed in many areas, including word processing,
socia media, project management, e-mail, contact management, wikis, web development,
payroll management systems, online chatting, discussion groups, customer relationship
management, time-management, data storage, accounting, presentations, file hosting, and
note taking. Some examples of these applications include: Google Apps (e.g. Google Docs),
BaseCamp, High rise, Campfire, Ever note, Zero, Pay Cycle, WorkFlowMax, Log Mein, and
Carbonite.

Cloud computing has many advantages. Since it facilitates resource sharing, cloud computing
creates scale economies leading to significant cost savings for users (Shimba, 2010). The
users are freed from the need to undertake large and costly upfront investment in IT
infrastructure, or to maintain a large IT workforce since such operations are outsourced to
service providers (Marston et al, 2011; Voona and Venkantaratna, 2009, Buyya et al., 2008).
Outsourcing also frees personnel to focus less on mundane activities and more on
value-adding activities. (Marston et a, 2011). Cloud computing allows firms to scale down or
upgrade their resource use as the market or industry conditions shift, and thus endows
organizations with a “high degree of strategic flexibility” (Jelaty & Monzer, 2012, p.16;
Marston et al., 2011). It increases to-market speed, facilitates space and time savings, remote
implementation, mobile business, and is more user-friendly compared to grid systems
(Jeladty & Monzer, 2012). Space savings result from lower physical space requirements since
the adoption of cloud computing translates to less floor space or fewer racks to accommodate
machines, servers, and other hardware) (Behrend et al, 2011). Since it allows or automation
of tasks, tasks are also completed faster leading to time savings. The users are also able to
access resources from a geographically dispersed location, which should result into reduced
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hardware requirements, better costs, and lower maintenance demands; and to transact
business on the go (Behrend et al, 2011).

Cloud computing has several disadvantages, including: enhanced security risks, high risks of
data loss, and service downtimes (Miller, 2008; Jeffrey & Neidecker-Lutz, 2009), loss of
control, intermittency, privacy infringement, inflexibility due to a high lock-in potential, slow
internet speeds, and legidative bottlenecks (Géczy, lzumi, & Hasida, 2011). The lack of
common interfaces and protocols in the delivery of cloud computing, results into lack of
interoperability between clouds, raising lack of trust, and customer lock-in, among many
other effects, thus raising barriers to the adoption of cloud computing (Sriram &
Khajeh-Hosseini, 2010). Cost savings may arise from the low maintenance costs, low
personnel requirements, low energy consumption, or low investment in hardware and
software required as a result of adopting cloud computing (Shimba, 2010). Adopters of cloud
computing are also likely to be exposed to high vulnerability of security risks (e.g. DDoS
attacks) or to lose their data or privacy due to the multi-tenancy aspect of cloud computing
(Shimba, 2010). Moreover, system unavailability occasioned by technical glitches from the
back ends, power outages, and internet downtimes, or any such factors; is another cloud
computing disadvantage (Shimba, 2010). Cloud computing involves outsourcing of an
organization’s resources to third party providers. This eliminates the direct control which the
adopter has over his resources, and potentially creates elevated vulnerability to risks such as
security risks, data loss, and privacy infringement. It may also lead to unforeseen costs or
inconveniences arising from the erratic, alternating, or unpredictable supply of computational
resources by the service provider (Jelaty & Moner, 2012). Moreover, cloud computing
adoption may subject the users to inconveniences posed by legal enactments such as the
Patriot Act, which may reduce the individual’s intentions to adopt cloud computing Geéczy,
Izumi, and Hasida (2011).

Gaps in the Literature of Cloud Computing Technology

Research studies on cloud computing remain relatively few (Jaatmaa, 2010; Sriram &
Khajeh-Hosseini, 2010). Not only are they are few, but they also focus on just two genera
areas. the effects of the adoption of cloud computing at the firm level, and the technical
considerations involved in the implementation of cloud computing at the firm level (Sriram &
Khajeh-Hosseini, 2010). To the best of the researcher’s knowledge, few or no the studies
focusing on the behavioral characteristics of cloud computing adoption, and specifically those
using the technology adoption theories as the basic grounding, exist and thisis the gap which
the study aimsto fill.

Empirical Research in Relevant Disciplines: Theories of Technology Adoption

The main technology acceptance theories include the Technology Acceptance Model (TAM)
and TAM 2, the Social Exchange Theory (SET), the Theory of Planned Behavior (TPB), the
Theory of Reasoned Action (TRA), the Decomposed Theory of Planned Behavior,
Motivational Model, the Model of PC Utilization, the Innovation Diffusion Theory, the
Unified Theory of Acceptance and Use of Technology (UTAUT) and the Social Exchange
Theory (SET) (Chuttur, 2009). The Theory of Reasoned Action was formulated by Fishbein
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The Theory of Planned Behavior (TPB) improves on the TRA by integrating the “perceived
behavioral control” (or PBC) variable into the TRA. PBC refers to how difficult or easy the
individual perceives the performance of a given behavior to be, and is a function of the
available opportunities and resources required to perform that action and of control factors
(Hale, Householder, & Greene, 2003). The integration of the PBC into the TRA allows the
TPB to address the TRA’s inability to account for non-controllable variables affecting
behavior, but its mere aggregation of these variables without any attempt to identify them has
been criticized due to its propensity to introduce bias (Taylor & Todd, 1995; Al-Qeisi, 2009).

The Technology Acceptance Model (TAM) was formulated by Fred Davis (1986) and is
based on the stimulus-response model (Chuttur, 2009). TAM builds on the TRA, and
proposes that behavioral intentions are influenced by two variables, which themselves are
shaped by the technology’s features and capabilities: perceived ease of use and perceived
usefulness. Behavioral intentions in turn drive the actual behavior. Later, externa variables
were integrated into the model. The refined TAM model isillustrated in Figure 5:

Perceived

usefulness
y

External Behavioral Actua use

v

variables intention

Perceived ease of

use

Figure 3. The TAM Model. Source: Venkatesh & Davis, 1996, p.453

The TAM model has been associated with a high degree of validity and reliability (Adams,
Nelson & Todd, 1992), simplicity, and higher predictive ability than the TRA and TPB
(David, Bagozzi & Warshaw, 1989; Mathieson, 1991). However, it has been criticized for: its
fewer constructs relative to the TBP making it unable to capture some behavioral aspects and
thus to yield less rich information (Chuttur, 2009), inconsistencies in the nature of the
relationship between its variables (Szagjna, 1996; Jackson et al, 1997; Davis et a, 1992;
Subramanian, 1994; Gallivan et al, 2005). Other criticisms are that the model fails to explain
how adoption or usage can be improved using the variables and that apart from the perceived
ease of use and perceived usefulness; it fails to incorporate other factors which have an
influence on technology acceptance (Al-Qeisi, 2009; Venkatesh et al., 2003).

The TAM 2 model was proposed by Venkatesh & Davis (2000). It modified the TAM model
by incorporating several variables into the TAM, including “subjective norms, image, job
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relevance, quality output, and result demonstrability” (Venkatesh & Davis, p.453). These
are viewed as influencing the perceived usefulness of the technology.

TAM2 aso proposed that experience and voluntariness interact with subjective norms to
shape perceived usefulness and adoption intentions. It incorporated six other factors which
were viewed as impacting perceived ease of use, namely: “computer self-efficacy,
perceptions of external control, computer anxiety, and computer playfulness’ while the
adjustments included “perceived enjoyment and objective usability” (Venkatesh & Davis,
2000, p.453).

Consequently, the TAM 2 model has been considered a more robust model with a higher
predictive ability (Chuttur, 2009), but has also been associated with several weaknesses,
including: its reliance highly-subjective self-reported data, the failure to incorporate the
attitude variable into the use intentions since attitudes, its deterministic nature, as well as
inconsistencies in the relationships among its variables ( Legris, Ingham & Ciollerette, 2003;
Lee et a, 2003; Brown, Massey, Motoya-Weiss, & Burkman, 2002; Davis, 1986; Bagozzi,
2007; Burton-Jones and Hubona, 2005).

The Decomposed Theory of Planned Behavior (DTPB) is grounded on the conceptual and
theoretical basis of the TPB (Huang & Chuang, 2007) and is a product of the integration of
the Diffusion of Innovation and TPB models (Taylor & Todd, 1995). It considers perceived
usefulness and ease of use to be control variables for attitude and compatibility to be a
precursor for perceived usefulness and ease of use (Huang & Chuang, 2007).

The model breaks down subjective norms into two variables: peer and superior influence. It
incorporates two other variables: self-efficacy and resource conditions. bEven though
structural equation modeling undertaken has found the model to have a higher predictive
ability than previous models (Taylor & Todd, 1995), DTPB has been criticized as being too
complex (Al-Qeisi, 2009).

Many motivational models have been proposed, with the SDT (Self-Determination Theory)
of Deci & Ryan (1985) ranking among the foremost (Al-Qeisi, 2009). According to SDT,
while individuals mostly engage in self-determine volitional behavior (which is achieved
through a process of choice), they may also undertake forced or mandatory behavior (which
is achieved through a process of compliance). Mandatory behavior may be compelled by
interpersonal or psychic influences.

The basic SDT model has been refined and expanded by various researchers. A major
rendering of the SDT, accordingly, is the Hierarchical Model of Motivation of Vallerand
(2001), which was modified specifically for the IS field by Davis, Bagozzi & Warshaw
(1992), and which has been further refined and extended by Davis et a (1992), Igbaria et al
(1996), Venkatesh (1999), Venkatesh & Speier (1999), and Venkatesh, Speier & Morris
(2002).

Attributed to Triandis (1977), the Model of PC Utilization differentiates between cognitive
and affective variables. Later refined by Thompson et a (1991, p.129), it posits that
technology acceptance is influenced by “job-fit, long-term consequences, complexity, social
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factors, facilitating conditions, affect towards use, and long-term consequences.” A major
criticism of this model is that its utility islimited to the analysis of computer use in voluntary
environments only (Al-Qeisi, 2009).

The Innovation Diffusion Theory (DOI) (Rogers, 1995) evaluates why, how, and at what rate
different groups of people adopt new technology. It identifies five adopter categories, namely
innovators, early adopters, early majority, late majority, and laggards and posits that their
adoption of technology takes after a normal distribution (Al-Qeisi, 2009). Apart from
individual characteristics (the individua’s attitude towards change), the model also
acknowledges technology adoption as being influenced by internal organizational (degree of
formalization, complexity, and size, interconnectedness and slack) and externd
organizational characteristics (level of organizational openness).

The Socia Cognitive Theory (SCT) (Bandura, 1977) assumes that: behavior is a product of a
vicarious learning experience based on the observation of others or personal involvement in
an experience, individuals tend to copy or imitate the behavior of those to whom they relate
or are emotionally attached to, and that individual behavior is influenced by the promise of
reward or threat of punishment (Al-Qeisi, 2009). SCT was applied to the IS context by
Compeau & Higgins (1995). The SCT assumes reciprocity of relationships and also
acknowledges the influence of self-efficacy on individual behavior, and therefore avoids a
major weakness of the prior models which all assumed unidirectional relationships between
the variables.

The UTAUT is an integrative technology acceptance model formulated by synthesizing eight
behavioral models, namely: the TRA, the TPB, TAM and TAMZ2, the motivation model, the
model of PC utilization, the DOI, and the SCT (Venkatesh et al, 2003).

Unlike the previous models which focused on simple technol ogies targeted at individual users
(and were therefore inappropriate for complex technologies in multiple-user environments),
the UTAUT model is applicable to complex technologies in multi-user environments. It also
avoided the methodological weaknesses of most prior models which were formulated based
on sampling students. It considers both the voluntary and mandatory environments, and
avoids the retrospective outlook of the previous studies (Al-Qeisi, 2009).

The Social Exchange Theory (SET) posits that behavior is based on reciprocity,
interdependence, and negotiated rules (Cropanzano & Mitchell, 2005). In the process of the
exchange transaction, contingencies may arise, as the actors involved in the exchange process
adjust their resources with a view of meeting each other’s expectations. The theory also
views power as being relational, rather than residing in the individual actor (Cropanzano &
Mitchell, 2005). It can be depicted as shown in Figure 13:
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Figure 4. the SET theory

Due to its intuitive appeal, systematic approach, and high heuristic value (Thibault & Kelley,
1952), SET has attracted enormous research interest (West & Turner, 2000). However, it has
also been criticized for its conceptual weaknesses in the definition of its variables and use of
circular reasoning, its assumption that human behavior is wholly rational and made on purely
cognitive considerations, and its emphasis on personal need fulfillment and self-interest
(West & Turner, 2000).

Gaps in Technology Acceptance Literature

Notwithstanding their utility, technology acceptance models have been associated with
several weaknesses, including: high bias due to the use of self-reported data, inability to
generaize findings due to the limiting nature of experiments used, exclusive focus on
voluntary-use situations, contradictory findings regarding the relationships among the
behavioral variables, determinism based on the assumption that behaviora intentions
automatically lead to actual performance, their erroneous assumption that each of the
variables contribute equally to behavioral intentions, and the propensity of these models to
test and gauge behavioral intentions from a single perspective (Legris, Ingham, & Collerette,
2003; Lee, Kozar, & Larsen, 2003; Bagozzi, 2007; Lee et a, 2003).

Moreover, the use of these models in accounting for cloud computing adoption has been
limited, with the few notable studies in this regard including those of Shimba (2010), Jelaty
& Monzer (2012), and Low, Chen & Wu (2011). However, even these few studies fail to
address the weaknesses inherent in the earlier technology adoption models (Chuttur, 2009).

Demographic Characteristics of the Respondents

Only 25 of the 30 respondents sampled sent back usable responses. This trandates into an
83% response rate. The demographic characteristics of these respondents are summarized in
Table 3 below:
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Table 3. Demographic Characteristic of the Respondents

Characteristics Percentage

Age 18-24: 12%
25-29: 20%
30-34: 20%
35-39: 15%
40-44: 15%
45-49: 8%
50-54: 8%
55-59: 4%
Over 60: 0%

Gender Male: 60%
Female: 40%

Voluntariness Yes. 72%

No: 28%

Training Lessthan 1 year: 12%
1-5years: 20%

6-10 years: 30%

Over 10 years: 38%

Experience Lessthan 1 year: 8%
1-5 years: 20%

6-10 years: 25%

11 -15 years: 25%
16 - 20 years: 15%
21-25 years: 4%
26-30 years: 2%
Over 30 years: 1%

Data Collected
The data collected is summarized in Tables 4-16:
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Table 4. Responses Regarding Cloud Computing Advantages
ADVANTAGES
Relationship Response (number of respondents)
Cost Savings (X) and Cloud Computing (Y) Strongly agree (4) | Agree(11) Neither agreenor | Disagree | Strongly
disagree (7) (©) disagree (0)
Time Savings(X) and Cloud Computing (Y) Strongly agree (2) | Agree(7) Neither agreenor | Disagree | Strongly
disagree (11) (5) disagree (0)
Space Savings(X) and Cloud Computing (Y) Strongly agree (2) | Agree(12) Neither agreenor | Disagree | Strongly
disagree (8) (©) disagree (0)
Automation (X) and Cloud Computing (Y) Strongly agree (0) | Agree(11) Neither agreenor | Disagree | Strongly
disagree (9) (5) disagree (0)
Remote Implementation  (X) and Cloud Strongly agree (3) | Agree (12) Neither agreenor | Disagree | Strongly
Computing (Y) disagree (8) 2 disagree (0)
Scalability (X) and Cloud Computing (Y) Strongly agree (8) | Agree(9) Neither agreenor | Disagree | Strongly
disagree (6) 2 disagree (0)
Flexibility (X) and Cloud Computing (Y) Strongly agree (4) | Agree(12) Neither agreenor | Disagree | Strongly
disagree (6) (©) disagree (0)
Business Mobility (X) and Cloud Computing Strongly agree (1) | Agree(11) Neither agreenor | Disagree | Strongly
(Y) disagree (8) (5) disagree (0)
Key: b=strongly agree; 4=agree; 3=neither agree nor disagree; 2=disagree; 1=strongly disagree.
Table 5. Responses Regarding Cloud Computing Disadvantages
DISADVANTAGES
Relationship Response (number of respondents)
Security Risks  (X) and Cloud Computing (Y) Strongly agree (9) | Agree(8) Neither agree nor disagree (3) | Disagree (3) | Strongly disagree (2)
System Outages (X) and Cloud Computing (Y) Strongly agree (2) | Agree(12) | Neither agree nor disagree (4) | Disagree(7) | Strongly disagree (0)
Privacy Infringement (X) and Cloud Computing (Y) | Strongly agree (8) | Agree(10) | Neither agree nor disagree (3) | Disagree (4) | Strongly disagree (0)
Intermittency (X) and Cloud Computing (Y) Strongly agree (0) | Agree(12) | Neither agree nor disagree (7) | Disagree(6) | Strongly disagree (0)
Patriot Act (X) and Cloud Computing (Y) Strongly agree (2) | Agree(14) | Neither agree nor disagree (5) | Disagree(3) | Strongly disagree (1)
Loss of Control (X) and Cloud Computing (Y) Strongly agree (5) | Agree(11) | Neither agree nor disagree (6) | Disagree(2) | Strongly disagree (1)
Lack of Standards (X) and Cloud Computing (Y) Strongly agree (5) | Agree(11) | Neither agree nor disagree (6) | Disagree(2) | Strongly disagree (1)
DataLoss (X) and Cloud Computing (Y) Strongly agree (5) | Agree(11) | Neither agree nor disagree (6) | Disagree(2) | Strongly disagree (1)

Key: b=strongly agree; 4=agree; 3=neither agree nor disagree; 2=disagree; 1=strongly disagree.
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Table 6. Responses Regarding Cloud Computing Adoption Intentions and Actual Adoption

Relationship Response (number of respondents)
Adoption Intentions  (X) | Strongly agree (2) | Agree(7) | Neither agree nor disagree (7) | Disagree(7) | Strongly disagree (2)
Actual Adoption (Y) Very high (1) High (7) Neither high nor low (6) Low (7) Very low (4)

Key: 5= very high; 4=high; 3= neither high nor low; 2=low; 1= very low.

Data Quality Assessment
The Cronbach’s alpha analysis of the data quality isgiven in Table 7 below:

Table 7. Cronbach’s Alpha

Construct Cronbach’s Alpha
Advantages 0.928
Disadvantages 0.860
Behavioral intentions 0.735

In line with Venkatesh et al (2003), al the constructs return alpha coefficients > 0.70,
pointing to a high degree of reliability.

Cross Tabulation of Results

Theresult of the analysis of the datain Tables 9-11 is presented in Tables 13-14:

Table 8. Pearson’sr for the Advantages

Variable Pearson’sr T-statistic 1-tailed test 2-tailed test

Cost savings 0.771255061 | 1.049908145 | 0.015854206 0.031708411
Time savings 0.669294153 | 0.768541101 | 0.085070777 0.170141553
Space savings 0.687739906 | 0.611641178 | 0.128170602 0.256341204
Automation 0.698035556 | -0.46678887 | 0.188237555 0.37647511

Remote implementation 0.693601208 | 1.061639607 | 0.02498521 0.049970421
Scalability 0.799650999 | 0.549327711 | 0.106212724 0.212425448
Flexibility 0.517412626 | 0.55260402 | 0.212700225 0.42540045

Mobile business 0.607721699 | -1.74347795 | 0.003770789 0.007541578
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Table 9. Pearson’sr for the Disadvantages

Variable Pearson’sr | T-statistic One-tailed test | Two-tailed test
Security risks versus -0.87848179 | 5.504195815 | 0.000642133 0.001284266
System outages -0.02799463 | 4.491745614 | 0.000121563 0.000243126
Privacy infringement -0.89119442 | 6.127612605 | 0.000123438 0.000246876
Intermittency -0.48808617 | 4.242341984 | 0.000888463 0.001776927
PATRIOT Act -0.84555863 | 5.093131884 | 0.000597394 0.001194787
Loss of control -0.84019217 | 5.568414474 | 0.000292214 0.000584428
Lack of standards -0.79513220 | 5.227631497 | 0.000534473 0.001068946
Loss of data -0.16729650 | 4.645340948 | 0.000121563 0.000243126

As Table 8 shows, al the advantages are positively correlated with behavioral intentions. The
relationship for all the variables is strong and significant (0 < r > 0.5); paired tests < critical
value), with scalability and cost savings being the strongest drivers. From Table 9, al the
disadvantages are negatively correlated with behavioral intentions. The relationship for all the
variables is strong and significant (0 < r > 0.5; paired tests < critical vaue), with the
exception of data loss where the relationship is weak (0 < r < 0.5). The analysis of the
relationship between adoption intentions and actual behavioral performance is presented in
Table 10 below:

Table 10. Adoption Intentions and Actual Behavioral Performance

Relationship Pearson’s r | T-statistic One-tailed test | Two-tailed test

Adoption intentions versus actual behavior | 0.735910519 | 0.776028991 | 0.080745951 0.161491902

From Table 10, adoption intentions are positively, strongly, and significantly correlated with
actual behavior (0 <r > 0.5; paired test value < critical value).

Analysis of Relationships in TAM Framework

That the interplay of the various advantages and disadvantages either affects behaviora
intentions positively or negatively, and that behavioral intentions also affect actual behavior
either positively or negatively, validates the basic claims of the TAM model.

Hypotheses Testing
The proposed Triple-T model is represented by the equation below:

Al = S WiAi -3 WiDi (17.1)
i=1 i=1

Where: Al refers to the Adoption Intention; individual’ s intention to carry out adoption A, Wi
refers to the weight assigned to each advantage and/or disadvantage using 9-point Likert
scale, Ai refersto the score assigned to each advantage using 5-point Likert scale, Di refersto
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the score assigned to each disadvantage using 5-point Likert scale and n represents the
number of the potential advantages and/or disadvantages of technology.

The null hypothesis is rejected when XWiAi ) IWIiDi. Otherwise, it is affirmed. The data

collected with regards to the various advantages and disadvantages, including the weights
attached to each of these by the respondents, are summarized in Tables 11-14 below:

Table 11. Advantages: Scoring and Weighting

Respondent | CSA | Wt | TSA | Wt ssA | wt HA wt. RIA | Wt SCA | Wt FLA | Wt MBA | Wt
@A) | Wi | @i | Wi | @i | wii) | @iv) | Wiy | Ay | Wy | @vi) | (Wvi) | (Avi) | (WviD) | (Avil) | (Wi

1 41 09 4 0.7 4 0.5 4 04 3 0.2 4 0.8 4 0.6 4 0.7
2 3| 08 3 0.9 41 02 4 0.3 4| 03 3 0.7 5 0.7 4 0.6
3 3| 09 4 0.9 3| 06 4 0.3 3| 04 4 0.9 4 0.6 3 0.4
4 3| 09 4 0.8 41 03 3 0.2 3| 03 3 04 4 0.6 3 0.3
5 4| 08 4 0.9 4| 06 4 04 4| 02 4 0.6 4 0.7 4 0.6
6 4| 09 4 0.8 5| 03 3 0.1 4| 04 4 0.5 5 0.8 3 0.5
7 2| 08 3 0.9 3| 03 3 0.2 3| 03 2 0.3 3 0.3 4 0.3
8 5| 08 4 0.8 4 0.4 4 0.5 3 0.3 5 0.9 4 0.6 4 0.5
9 41 09 4 0.9 3 0.2 3 0.3 5 0.2 5 0.8 5 0.8 3 0.3
10 5| 08 4 0.8 4 0.5 4 04 4 0.6 5 0.7 4 0.5 4 0.6
11 3| 08 3 0.8 3| 02 2 0.5 3| 02 3 04 3 04 2 0.3
12 41 09 3 0.7 4 0.3 3 0.2 4 0.2 4 0.4 4 0.3 3 0.3
13 2 0.8 2 0.8 2 0.2 2 0.2 2 04 2 0.2 2 0.2 2 0.2
14 5| 09 4 0.9 3| 04 4 04 4| 02 5 0.7 3 04 4 0.5
15 4| 09 3 0.9 4| 05 4 0.2 3| 03 5 0.8 4 0.8 4 0.6
16 4| 09 4 0.8 4| 06 3 04 4| 02 4 0.6 4 0.6 3 04
17 4| 08 2 0.9 3| 03 3 0.1 4| 04 4 0.5 3 0.4 3 0.4
18 3| 08 3 0.8 2| 02 2 0.2 3| 03 3 0.3 2 0.3 2 0.3
19 3| 09 4 0.8 3| 04 3 0.3 4| 05 3 04 3 0.3 3 0.3
20 41 08 5 0.8 4 0.1 4 0.1 4 04 4 0.7 4 0.7 4 0.6
21 3| 09 3 0.8 3 0.3 2 0.2 4 05 3 05 3 0.4 2 0.2
22 2 0.8 2 0.9 2 0.3 2 0.2 2 04 2 0.3 2 0.3 2 0.3
23 41 09 4 0.8 4| 02 3 0.2 4| 03 5 0.9 4 0.8 4 0.6
24 4| 09 4 0.8 5 0.1 4 0.5 5 0.2 4 0.8 5 0.9 4 0.7
25 5| 09 5 0.8 4| 01 4 0.2 5| 03 5 0.8 4 0.7 4 0.7

Where: CSA=cost saving advantages, Wt. = weight attached to each specific advantage;
TSA= time savings, SSA = space savings, HA = high automation; RIA= remote
implementation; SCA = scalability; FLA = flexibility; and MBA = mobile business. Given
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that the Triple-T model is represented by the equation ZWiAi ) XWiDi, table 12 shows the

summation of the values of the advantages:

Table 12. ZWiAi

Respondent | AiWi AiiWii AiiiWiii AivWiv AvWy AviWvi AviiWvii AviiiWiii
1 3.6 2.8 2 16 0.6 3.2 24 2.8
2 24 2.7 0.8 12 12 21 35 24
3 2.7 3.6 18 12 12 3.6 24 12
4 2.7 3.2 12 0.6 0.9 12 24 0.9
5 3.2 3.6 24 16 0.8 24 2.8 24
6 3.6 3.2 15 0.3 16 2 4 15
7 16 2.7 0.9 0.6 0.9 0.6 0.9 12
8 4 3.2 16 2 0.9 45 24 2

9 3.6 3.6 0.6 0.9 1 4 4 0.9
10 4 3.2 2 16 24 35 2 24
11 24 24 0.6 1 0.6 12 12 0.6
12 3.6 21 12 0.6 0.8 16 12 0.9
13 16 16 0.4 0.4 0.8 0.4 0.4 0.4
14 45 3.6 12 16 0.8 35 12 2
15 3.6 2.7 2 0.8 0.9 4 3.2 24
16 3.6 3.2 24 12 0.8 24 24 12
17 3.2 18 0.9 0.3 16 2 12 12
18 24 24 0.4 0.4 0.9 0.9 0.6 0.6
19 2.7 3.2 12 0.9 2 12 0.9 0.9
20 3.2 4 0.4 0.4 16 2.8 2.8 24
21 2.7 24 0.9 0.4 2 15 12 0.4
22 16 18 0.6 0.4 0.8 0.6 0.6 0.6
23 3.6 32 0.8 0.6 12 4.5 3.2 24
24 3.6 3.2 0.5 2 1 3.2 4.5 2.8
25 4.5 4 0.4 0.8 15 4 2.8 2.8
z 78.2 73.4 28.7 234 28.8 60.9 54.2 39.3

From Table 12, XWiDi = (78.2 + 73.4 + 28.7 + 23.4 + 28.8 + 60.9 + 54.2 + 39.3) = 386.9.
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Table 13. Disadvantages. Weighting and Scoring

Respondent SRD | Wt. | SOD | Wt PD Wt. HID | Wt PAD | Wt LCD | Wt SD wt. DLD Wwt.
@i | Wi | i) | Wi | @i | wii) | @iv) | Wiy | ©v) | Wy | Ovi) | (Wvi) | Dvi) | (Wvii) | (Dvii) | (Wviii)

1 5| 07 5 0.3 5 0.7 3 0.3 4| 04 5 0.8 4 0.6 4 0.7
2 4| 08 3 0.5 4 0.8 2 04 4| 02 4 0.6 4 0.5 2 04
3 3| 07 2 0.3 4 0.8 2 04 4| 04 3 0.3 3 04 3 0.3
4 2| 09 4| 04 4 0.7 3 0.5 4| 02 4 0.3 2 0.3 3 0.3
5 4| 07 4| 02 2 0.3 4 0.6 2| 03 2 0.3 4 0.4 4 0.5
6 2| 08 2 0.3 3 0.6 2 0.6 3| 04 3 04 2 0.3 2 0.3
7 5| 09 4| 02 5 0.9 3 0.5 5| 04 4 04 4 0.4 3 0.3
8 4 08 4 0.5 4 0.7 4 0.7 4 0.1 4 0.2 4 0.5 4 0.6
9 1 0.6 3 0.4 2 0.4 2 04 2 0.3 3 0.3 2 0.3 3 0.3
10 3 0.7 4 0.2 2 0.4 4 05 3 04 2 0.3 3 0.4 4 04
11 5| 08 4| 04 5 0.8 4 0.5 41 05 4 0.6 4 0.7 3 04
12 5| 08 3 0.3 5 0.6 3 0.6 4| 02 5 0.3 5 0.8 3 0.5
13 5| 07 4| 03 4 0.6 3 0.6 3| 01 4 0.5 4 0.6 3 04
14 4| 09 2 0.3 4 0.5 4 0.7 4| 04 4 0.6 4 0.5 5 0.7
15 2| 07 2 0.1 3 0.6 2 04 2| 02 3 0.2 2 0.4 2 0.2
16 4| 06 4| 04 4 0.7 4 0.3 4| 03 4 0.3 4 0.3 4 0.3
17 4| 08 4| 01 4 0.6 4 04 3| 04 3 04 4 0.5 5 0.6
18 3| 07 2 0.2 3 0.5 4 0.5 3| 01 3 0.3 3 0.3 4 04
19 4| 08 3 0.4 4 0.7 3 0.6 4| 02 4 0.2 4 0.3 3 0.3
20 5 0.7 3 0.2 5 0.6 4 05 4 0.5 5 04 5 0.4 4 04
21 4 08 2 0.3 4 0.6 3 0.6 4 0.3 4 0.3 4 0.3 3 0.3
22 5 0.7 4 0.5 5 0.7 4 0.7 5 0.1 5 0.6 5 0.6 2 04
23 1 0.7 5 0.6 2 0.3 2 0.3 1 0.2 1 0.2 1 0.1 3 0.2
24 5 0.7 4 0.2 4 0.8 4 0.5 4 0.4 4 0.4 5 0.6 4 0.5
25 5| 08 2 0.3 5 0.9 4 0.6 41 01 5 04 4 04 4 0.4

Where: SRD =security risks disadvantage; Wt. = weight attached to each specific disadvantage; SOD =system

outages, PD = privacy infringement; HID = intermittency; PAD = patriot act; DLD = data loss; SD = lack of

standards; and LCD = loss of control. Given that the proposed Triple-T model is represented by the eguation

TWiAi ) IWiDi, Table 14 shows the summation of the values of the disadvantages:
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Table 14. ZWiDi

Respondent | DiWi DiiWii DiiiWiii DivWiv DvWv DviWvi DviiWvii DviiiWyiii

1 35 15 35 0.9 16 4 24 2.8
2 3.2 15 3.2 0.8 0.8 24 2 0.8
3 21 0.6 3.2 0.8 16 0.9 12 0.9
4 18 16 2.8 15 0.8 12 0.6 0.9
5 2.8 0.8 0.6 24 0.6 0.6 16 2
6 16 0.6 18 12 12 12 0.6 0.6
7 45 0.8 45 15 2 16 16 0.9
8 32 2 2.8 2.8 0.4 0.8 2 24
9 0.6 12 0.8 0.8 0.6 0.9 0.6 0.9
10 21 0.8 0.8 2 12 0.6 12 1.6
11 4 16 4 2 2 24 2.8 12
12 4 0.9 3 18 0.8 15 4 15
13 35 12 24 18 0.3 2 24 12
14 3.6 0.6 2 28 16 24 2 35
15 14 0.2 18 0.8 0.4 0.6 0.8 0.4
16 24 16 2.8 12 12 12 12 12
17 3.2 0.4 24 16 12 12 2 3
18 21 0.4 15 2 0.3 0.9 0.9 16
19 32 12 2.8 18 0.8 0.8 12 0.9
20 35 0.6 3 2 2 2 2 16
21 32 0.6 24 18 12 12 12 0.9
22 35 2 35 2.8 0.5 3 3 0.8
23 0.7 3 0.6 0.6 0.2 0.2 0.1 0.6
24 35 0.8 32 2 16 16 3 2
25 4 0.6 4.5 24 0.4 2 16 16
z 71.2 271 63.9 42.1 253 37.2 42 35.8

From Table 14, ZWIiDi = (71.2+ 27.1 + 639 + 42.1 + 25.3 + 37.2 + 42 + 35.8) = 344.6. To
get the sdoption intention value (Al), we substitute the values from Tables 12 and 14 into
equation:

Al = 3 WiAi -3 WiDi (17.1)
i=1 i=1

on the basis of which the study hypothesisis evaluated:
e H1a: the advantages of cloud computing initiatives outweigh its disadvantages
e HI1y: the advantages of cloud computing initiatives do not outweigh its disadvantages

Accordingly, 386.9 > 344.6 and the null hypothesis is rejected. The study concludes that the
adoption of cloud computing leads to a net balance of benefits over costs and organizations
should adopt cloud computing systems. It also shows that one advantage may outweigh many
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disadvantages, or that one disadvantage may outweigh many disadvantages, and that buy or
reject decisions may be made on the basis of that.

Conclusion

Since the TripleeT model proposes sixteen variables for the evaluation of technology
acceptance, it breaks ranks with all the previous technology adoption models by testing and
gauging adopter acceptance from multiple perspectives without necessarily losing its
parsimony.

Given the overall findings that the adoption of cloud computing leads to a balance of benefits
over costs, managers should ensure that their organizations adopt cloud computing
technology. This would help improve their organizations' overall performance. Such an
improvement would arise from cost savings, time and space efficiencies, increased flexibility
arising from scalability, and improved output quality. At the same time, they will need to
work to minimize the disadvantages associated with cloud computing by for example:
enhancing their data security using such measures as firewalls. They may also want to
negotiate for service level agreements which guarantee protection against privacy
infringement or data loss. Adoption of cloud computing may result to automation, leading to
staff redundancies. Affected staff may oppose this, and the adoption of the technology thus
calls for change management initiatives. Since the model focuses on advantages and
disadvantages as the starting point, marketers of cloud computing initiatives must focus on
selling benefits rather than product features.

Since the study evinces overall net benefits accruing from the adoption of cloud computing,
policymakers need to formulate policies which will encourage the acceptance of this
technology. They can do this by crafting policies designed to minimize the impact of its
disadvantages. For example, they must formulate laws which guarantee privacy protection
and protection against cyber security threats. They must also put in place measures which
guarantee resource availability (e.g. fast and reliable internet, reliable power supply).
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