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ABSTRACT
Many colleges and universities around the world are adopting cloud computing resources and services. The benefits
of cloud computing for institutions and students include factors such as mobility, scalability, security, availability,
interoperability, and end user satisfaction in the use of software applications and other computing resources.
However, some institutions are not taking advantage of the services offered by the cloud computing paradigm.
Using the technology-organization-environment (TOE) framework, the authors have proposed a research model to
investigate the factors that determine the adoption of cloud computing by colleges and universities. A nonexperimental, cross-sectional, quantitative study was conducted in 2013 of 119 CIOs and IT managers in colleges
and universities in the U.S. and Canada that have implemented, or were planning to implement, cloud computing
environments. An online survey was used to gather data to test the relationship between the criterion variable
(cloud computing adoption) and the predictor variables (relative advantage, complexity, compatibility, institutional
size, technology readiness, perceived barriers, regulatory policy, and service provider support). The results of the
logistic regression analysis indicated that complexity, institutional size, and technology readiness were statistically
significant in determining cloud computing adoption. The predictor variables relative advantage, regulatory policy,
and service provider support were not statistically significant.
Keywords: Cloud Computing, Technology Adoption, Technology-Organization-Environment Framework,
College and University
INTRODUCTION
Cloud computing is “a new dawn” for education [49]. Cloud computing is enabling students, researchers, lecturers,
and administrative staff at colleges and universities to access services provided by new computing paradigms,
including Infrastructure as a Service (IaaS), Platform as a Service (PaaS), and Software as a Service (SaaS) [49].
Cloud computing virtualizes resources, such as software applications and labs, allowing them to be delivered over
the Internet instead of being installed on school workstations and student computers [60]. As such, cloud computing
has become an important enabler of distance and online education programs, e-learning systems, and mobile
learning [3, 4, 14, 24, 37, 40, 59].
Institutions are implementing one of three different cloud computing models. First, colleges have created their own
cloud computing environments or private clouds [16, 44]. Second, colleges have formed consortiums with other
institutions to build cloud computing infrastructures [12] and governments are investing in shared cloud
infrastructures for universities [20]. Third, universities are purchasing cloud computing services from third parties
[30].
The problem that was researched in this study was the lack of understanding of the factors that determine cloud
computing adoption by some colleges and universities and not by others. Cloud computing has been adopted by
firms, businesses, industries and government agencies [10, 15, 19, 21, 28, 25, 41, 42, 48, 57]. Cloud computing
adoption from the perspective of the user has been studied both in post-secondary education and firms [5, 8, 24, 26,
34, 38, 41]. However, the factors that determine the cloud computing adoption by colleges and universities had not
been investigated.
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LITERATURE REVIEW
Cloud computing is increasing in its use and importance in colleges and universities in the U.S., Europe and
Australia [3, 4, 7, 12, 14, 18, 25, 41, 43, 44, 46, 49, 58]. Governments are funding cloud computing initiatives in
higher education institutions [16, 20], colleges and universities are purchasing cloud resources from third party
service providers [18, 30], and colleges and universities are developing their own internal, proprietary cloud
computing environments [6, 12, 16, 25, 44, 45].
There is research to support the authors’ link between cloud computing and colleges and universities. Cloud
computing has been adopted and used, at the individual level, by students in post-secondary institutions [1, 5, 9, 13,
49, 51, 52, 56]. Using the Technology Acceptance Model 3, researchers have shown that community college
students have adopted cloud computing technology [5]. Cost effectiveness goes ‘hand-in-hand’ with how well cloud
computing fits in an organization [5]. Although the levels of acceptance and understanding of cloud computing by
teachers was not studied, teachers did show “clear differences” when interviewed [5]. The study of cloud computing
adoption among community college students is important because the students were enrolled in an online,
introductory course in computing using a virtual desktop that was hosted by the Virtual Computing Lab (VCL), a
proprietary cloud computing environment, at North Carolina State University (NCSU). The VCL at NCSU has been
studied extensively [44, 60].
Colleges and universities are migrating to cloud computing environments for a variety of reasons [49], particularly
economic [17, 31]. From an educational point of view, the cloud is a balance between control and economy of
scale, offering a lower total cost of ownership model [23]. “Cloud computing is attractive to small and mediumsized educational institutions” [23].
The main advantage of cloud computing is cost effectiveness in the implementation of hardware and software [37].
Cloud computing can be used to develop quality, low cost education on a global basis [37]. Relying on single
machines for computing can no longer be financially justified [36]. There are iterative benefits of connecting
universities through the infrastructure of the cloud [36]. There are also efficiencies to be gained in aggregating IT
services, including personnel, licensing, expertise, and business continuity [47].
The pressure to reduce costs and rapid advances in technology are compelling arguments for cloud computing
adoption by colleges and universities [49]. Cloud computing improves efficiency, cuts costs, and is convenient for
the educational sector [49]. The commoditization of IT services and the pay-as-you-go nature of cloud computing
influence the financial decisions related to IT spending [49]. Cloud computing involves a paradigm shift for
university IT departments [49].
Cloud computing is becoming increasing associated with e-learning systems in colleges and universities. In the
past, traditional e-learning systems were internal to higher education institutions [24]. However, exterior, cloudbased e-learning is now feasible for institutions, creating efficiencies in investments and power management [24].
Cloud computing is a low cost computing solution for researchers, faculty and students at academic institutions [2,
4]. Cloud computing can be used to build virtual computing environments, particularly in the areas of science
education and distance or online education [4].
RESEARCH MODEL AND HYPOTHESES
The TOE framework, developed by Tornatzky and Fleischer [54], was the research model used to study cloud
computing adoption by firms [28]. The TOE framework has been used by other researchers to analyse the adoption
of a variety of information systems (IS) and technical innovations, including c-commerce, online retailing, ebusiness, and ERP [11, 27, 32, 33, 53, 61]. The TOE framework has also been shown to be consistent with Rogers’
[39] diffusion of innovations theory because both theories share constructs related to innovation adoption [11, 27,
28, 33, 53].
The TOE framework is used by researchers to study the adoption and implementation of technological innovation by
firms [54]. The model includes three main elements: the technological context, the organizational context, and the
environmental context [54]. The technology element includes the availability and characteristics of the technology
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[54]. The organization element looks at formal and informal linking structures, communication processes, size, and
slack [54]. The external task environment element examines industry characteristics and market structure,
technology support infrastructure, and government regulation [54].
The authors’ proposed model has been adopted and modified from Low, Chen and Wu [28]. The theoretical model
is based on the TOE framework. The proposed model includes the variables of relative advantage, complexity, and
compatibility as part of the technology context; the variables institutional size, technology readiness, and perceived
barriers as part of the organization context; and the variables regulatory policy and service provider support as part
of the environmental context. The authors’ research model is shown in Figure. 1.

Figure 1. Research Model
Adapted from “Understanding the Determinants of Cloud Computing Adoption,”
by C. Low, Y. Chen, and M. Wu, 2011, Industrial Management + Data Systems,
111(7), p. 1011. Copyright 2011 by the Emeral Group Publishing Limited.
Adapted with permission.
In an analysis of studies of innovation adoption, the innovation characteristics that had the most significant influence
on innovation adoption were relative advantage, complexity, and compatibility [55]. Relative advantage refers to
the perception that adoption of an innovation will be advantageous to the firm [39]. Complexity is the perceived
difficulty by a firm to understand and use an innovation [39]. The compatibility of innovation is the degree to which
the innovation is consistent with the values, past experiences, and needs of the adopter [39]. Institutional size has
two factors: the number of employees and annual revenue [28, 33, 61]. Technology readiness has two factors: IT
infrastructure and IT human resources [28, 32, 33]. Perceived barriers to the adoption of an innovation range from
the suitability of the innovation to the business, to the lack of security [50]. Obstacles can also range from firm size
to legal issues [32]. Regulatory policy issues range from government tax policies [33] to security and privacy
concerns [49]. Colleges and universities are purchasing cloud computing services at reduced costs [44]. They also
receive cloud computing services for free [47, 49]. Service level or support agreements with cloud computing
service providers have a direct impact on a school’s decision to adapt cloud computing [22].
The following set of hypotheses was derived from a review of the literature on cloud computing adoption. The
hypotheses are numbered to correspond to the labels shown in Figure 1. The anticipated effect each predictor
variable would have on the criterion variable is shown as a plus sign (positive effect) or minus sign (negative effect)
enclosed parentheses. The hypotheses were used to test the research model involving the technology context,
organizational context, environmental context, and cloud computing adoption.
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H1: Relative advantage is positively associated with cloud computing adoption.
H2: Technical complexity is negatively associated with cloud computing adoption.
H3: Technical compatibility is positively associated with cloud computing adoption.
H4: Institutional size is positively associated with cloud computing adoption.
H5: Technology readiness is positively associated with cloud computing adoption.
H6: Perceived barriers are negatively associated with cloud computing adoption.
H7: Regulatory policy is negatively associated with cloud computing adoption.
H8: Service provider support is positively associated with cloud computing adoption.
METHODOLOGY
Sampling and Instrument
The authors collected data using an online survey. A link to the online survey was contained in an individual e-mail
sent to each potential respondent. E-mail addresses and other personal contact information were obtained from a list
of CIOs, IT managers, and IS managers of two-year and four-year colleges and universities in the U.S. and Canada.
The custom-targeted mailing list was purchased from Prepackaged Marketing Data. The validation of the data
contained in the mailing list resulted in a total of 71 individuals at Canadian institutions and 1,596 individuals at
U.S. institutions being selected to participate in the study. In addition, the Canadian University Council of Chief
Information Officers (CUCCIO) solicited their 53 members to participate in the survey.
The survey consisted of 42 items. Eleven items were used to collect demographic data. The remaining 31 items were
used to evaluate the eight predictors in the research model. Survey items were based on questionnaires from
literature reviews (sources), and adapted and modified to fit the context of this study.
Survey Results
The authors received 163 responses to the survey. Forty-two responses were rejected because they contained
missing responses to items measuring the predictor variables. Two responses were identified as outliers and were
also rejected. A total of 119 responses were used in the analysis. The overall response rate was 9.5% (163/1,720)
and the valid response rate was 6.9% (119/1,720).
The data analysis for this study was conducted in two stages. In the first stage, a factor analysis was conducted to
identify the inter-correlations of the predicator variables. The first stage also contained an assessment of the
reliability and validity of the measurement items associated with the various factors. The second stage of the data
analysis consisted of a logistic regression analysis to evaluate the relationship between the predictor variables and
the criterion variable. The results of the regression analysis were used to test support for the hypotheses proposed in
the research model.
Factor Analysis and Scale Reliability
A total of 31 items were developed to measure the eight factors in the theoretical model. A seven-point Likert scale
was used in 29 of the items. Two items were measured using closed-ended, four-point ratio scales. The construct
validity of the measurement items was determined by conducting a principal component analysis (PCA) with
varimax rotation. A minimum loading value of 0.5 was used for all primary factor loadings with no cross-loadings.
Thirteen items were eliminated because of cross-loading or their factor loadings were below the 0.5 threshold value.
The dichotomous criterion variable, adoption, measured whether a college or university was an adopter or non-
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adopter of cloud computing. The criterion variable was operationalized by means of a “Yes” or “No” response to the
question “Has your institution adopted cloud computing?”
The resulting factor analysis identified six factors that support the theoretical model. The six factors had
eigenvalues greater than one and they explained 79.6% of the variance among the predicator variables. The KaiserMeyer-Olkin (KMO) measure of sampling adequacy was 0.761, which is above the acceptable limit of 0.5.
The KMO values for individual variables were also found to be acceptable. Bartlett’s test of sphericity (correlation
among the variables) was significant at p < 0.001. This means the correlations between items were sufficient for
PCA. The six factors were as follows: relative advantage (RA), technical complexity (CX), technology readiness
(TR), institutional size (SZ), regulatory policy (RP), and service provider support (VS).
The means and standard deviations for the six factors were calculated. The original item scores for the six factors
were averaged to create a composite score for each factor. Because logistic regression is sensitive to
multicollinearity, it was diagnosed by examining the variance inflation factors (VIFs) and the condition indexes
(CIs) for the predictor or predicator variables. The values for all of the VIFs were below the suggested threshold of
10. Tolerance values ranged from 0.62 (RA) to 0.98 (SZ), exceeding the recommended minimum of 0.1. No
condition index exceeded the threshold of 30. The diagnostics for multicollinearity did not indicate the existence of
multicollinearity among the predicator variables.
Cronbach’s alpha was used for checking the reliability of the instrument’s constructs. The Cronbach’s alpha
coefficient (α) for the scale as a whole was 0.804. All of the six factors had an alpha value above 0.7, the lowest
acceptable limit. Where appropriate, items where reverse coded.
DATA ANALYSIS
Logistic regression techniques were used to test support for the hypotheses proposed by the research or conceptual
model. The goodness of fit of the logistic regression model was assessed with three different measures. First, the
likelihood ratio test is an indicator to the strength of the relationship between the criterion variable and predictor
variables for each regression. A small value for -2log likelihood (-2LL) indicates a well-fitting model. The initial or
null model -2LL, based on the mean of the criterion variable, was 110.908. With the six predictors, the -2LL for the
research model was 75.068. The chi-square value indicates the improvement (reduction) in the -2LL value from the
null model to the conceptual model. The chi-square value (χ2 = 35.84, df = 6) was significant (p < 0.001). This
indicates that there is a strong relationship between the criterion variable and the predictor variables. Second, the
results of the Hosmer and Lemeshow goodness-of-fit test (χ2 = 5.695, p = 0.681) indicated that there are no
differences between the fitted values and the actual values of the conceptual model. A p < 0.05 is considered
significant. The pseudo R2 statistics, Cox and Snell R2 (0.260) and Nagelkerke R2 (0.429), are satisfactory in that
approximately 43% of the data variation can be explained by the conceptual model. The results of the goodness-offit measures indicate a good fit between the conceptual model and the data.
Wald statistics were used to examine the significance of the regression coefficients in support of the hypothesized
predicators. Three factors were significant at the 0.05 level: technical readiness (p < 0.001), institutional size (p <
0.05), and complexity (p < 0.01). This means there is supporting evidence for the hypotheses H5, H4, and H2,
respectively (see below). Relative advantage, regulatory policy, and service provider support were found to be nonsignificant discriminators. The sign of the regression coefficient (β) indicates whether or not the predictor variable
had a positive or negative effect on cloud computing adoption. All three factors (relative advantage, regulatory
policy, and service provider support) were positively related to the likelihood of a college or university adopting
cloud computing
The significance of the results of the logistic regression are presented for each hypothesis. Evidence is presented to
support or reject each hypothesis.
H1: Relative advantage is positively associated with cloud computing adoption.
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The regression coefficient for relative advantage (β = 0.244) was not found to be significant at the p < 0.01 level.
Relative advantage did not relate to the variance in the decisions of CIOs, IT directors, or IT managers at colleges
and universities to adopt cloud computing.
H2: Technical complexity is negatively associated with cloud computing adoption.
The regression coefficient for complexity (β = 0.972) was found to be significant at the p < 0.05 level. Technical
complexity did relate to the variance in the decisions of CIOs, IT directors, or IT managers at colleges and
universities to adopt cloud computing.
H3: Technical compatibility is positively associated with cloud computing adoption.
Measurement items related to compatibility were eliminated from the data analysis because of cross-loading or
factor loadings below the threshold of 0.5. Compatibility was not a factor in the decisions of CIOs, IT directors, or
IT managers at colleges and universities to adopt cloud computing.
H4: Institutional size is positively associated with cloud computing adoption.
The regression coefficient for institutional size (β = 1.680) was found to be significant at the p < 0.05 level.
Institutional size did relate to the variance in the decisions of CIOs, IT directors, or IT managers at colleges and
universities to adopt cloud computing.
H5: Technology readiness is positively associated with cloud computing adoption.
The regression coefficient for technology readiness (β = 1.406) was found to be significant at the p < 0.001 level.
Technology readiness did relate to the variance in the decisions of CIOs, IT Directors, or IT Managers at colleges
and universities to adopt cloud computing.
H6: Perceived barriers are negatively associated with cloud computing adoption.
Measurement items related to perceived barriers were eliminated from the data analysis because of cross-loading or
factor loadings below the threshold of 0.5. Perceived barriers was not a factor in the decisions of CIOs, IT directors,
or IT managers at colleges and universities to adopt cloud computing.
H7: Regulatory policy is negatively associated with cloud computing adoption.
The regression coefficient for regulatory policy (β = -0.128) was found not to be significant at the p < 0.05 level.
Regulatory policy did relate to the variance in the decisions of CIOs, IT directors, or IT Managers at colleges and
universities to adopt cloud computing.
H8: Service provider support is positively associated with cloud computing adoption.
The regression coefficient for service provider support (β = 0.013) was found not to be significant at the p < 0.05
level. Service provider support did not relate to the variance in the decisions of CIOs, IT directors, or IT managers at
colleges and universities to adopt cloud computing.
The research model correctly predicted 95.9% of the adopters and 38.1% of the non-adopters. The overall accuracy
rate of the model was 85.7%. Adoption of cloud computing by random choice would result in (21/119)2 + (98/119)2
= 70.93%. This is less than the overall rate predicted by the model; therefore, the logistic regression analysis was
more accurate than random guessing in predicting cloud computing adoption.
DISCUSSION
The goal of this study was to identify the factors that determine the adoption or non-adoption of cloud computing by
colleges and universities in the U.S. and Canada. The results of the study were interpreted in light of the theoretical
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research model. The model proposed relationships or linkages between technology, organization, and environmental
factors and the decision of CIO, IT director, or IT manager at a college or university to adopt cloud computing.
The authors examined the effects the predictor variables of the technology context (relative advantage, complexity),
the organization context (institutional size, technology readiness), and the environmental context (regulatory policy,
service provider support) had on the criterion variable, cloud computing adoption. The results of the study indicate
there are three determinants of cloud computing adoption: technology readiness, institutional size, and complexity.
One factor was related to the technology context (complexity) and two factors were related to the organization
context (technology readiness, institutional size).
CONCLUSIONS
This is the first study to examine the determinants of cloud computing adoption by colleges and universities. The
determinants were found to be complexity, institutional size, and technology readiness in that they were able to
distinguish between adopters and non-adopters of cloud computing. Five factors were found to be insignificant
determinants: relative advantage, compatibility, perceived barriers, regulatory policy, and service provider support.
Understanding the effects of these factors can guide CIOs, IT director, and IT managers in their decisions to adopt
cloud computing at their institutions.
This study also has implications for the service providers of cloud computing resources and services. Large
institutions have more financial and employee resources available to research, evaluate, and implement the products
offered by cloud computing vendors. With more institutional resources at their disposal, larger institutions are in a
position to manage the complexities associated with cloud computing adoption. Smaller institutions may only be in
a position to adopt a single cloud solution, such as e-mail. Larger institutions can consider a wider range of products
and services, such as online collaboration or conferencing tools and learning management systems.
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