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In Australia, cloud computing is increasingly becoming important especially with the new accessibility provided by the development of the National Broadband Network (NBN). This will give small and medium-sized enterprises (SMEs) opportunities of affordable access to computing resources. Academic studies in investigating the sociotechnical issues that might be the reason in influencing the adoption of cloud computing are scant with the consideration of Australian SMEs. To fill the void, a research model was developed based on the diffusion of innovation theory (DOI), the technologyorganization-environment (TOE) framework, and unfolding the relevant literature review. Data was collected using mixed methods. The first study was an exploratory study and data was collected from eleven Australian SMEs and four cloud service providers. The second study was a national wide empirical study with 203 Australian SMEs across the country. The findings have two important contributions. First, they extend the existing knowledge of cloud computing adoption by Australian SMEs. Second, they provide SMEs, cloud service providers and policy makers with insights about the determinants of cloud computing adoption useful for planning and making decisions in the adoption of cloud computing. This research followed an exploratory approach in its nature. Keywords: Cloud Computing, Small and Medium-Sized Enterprises (SMEs), Australia, Mixed Method.
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Clearing the ‘Cloud’ Hanging Over the Adoption of Cloud Computing in Australian SMEs Completed Research Paper



Introduction Cloud computing popularity is growing among enterprises since its inception (El-Gazzar 2014). A strategic decision on adopting the cloud computing is very critical. Decision making in adopting of any technology could be a difficult process even with its promises for various advantages and enhancement of business processes. Cloud computing paradigm can have similar complications. Zhang et al. (2010) found that cloud computing offers outstanding benefits as well as challenges that can hinder adoption. To make an informed decision, prior studies advocated that a decision making of Information and Communications Technology (ICT) adoption usually involve ranges of dimensions including technological factors, organizational factors, and environmental factors (Aboelmaged 2014; Awa et al. 2015; PalaciosMarqués et al. 2015; Soto-Acosta et al. 2015). It is because the most comprehensive understanding of a decision case from different angles the better and more accurate are the final decision and, therefore, more positive benefits, outcomes, and results can be obtained (El-Gazzar 2014). In particular, the unique characteristics Australian Small and Medium-sized Enterprises (SMEs) cloud computing adoption research context make the investigation of the determinants that influence the decision to adopt cloud computing by SMEs in Australia more salient for complementing prior studies on organizational level cloud computing adoption. In Australian SMEs, the acceptance of cloud computing is slow (Minifie 2014) There are various possible factors that have impact in the adoption of such technology (Doherty et al. 2015; Gangwar et al. 2015). From the technological factor perspective, Australian SMEs have many sensitive data that they need to protect including quotations to their customers, financial details and company databases (Misra and Mondal 2011). Catteddu and Hogben (2009) found that cloud computing adoption is hindered by some technology-driven issues, such as privacy issues, security concerns, and data confidentiality. There are various obstacles for cloud adoption computing in Australian SMEs because of the high sensitivity of data (Jain and Bhardwaj 2010; Misra and Mondal 2011). Koehler et al. (2010) suggested that technology reliability and security are barriers to cloud adoption as well. From the organizational factor perspective, Australian SMEs are essential to the country economy; they have been defined as companies that have less than 200 employees (ABS 2001). They constitute 99.75% in business economy and recruit 70% of the country employment (ABS 2013). However, Australian SMEs are not eager to equip information technologies for their business. 59% of Australian SMEs are low in adoption and usage of information technologies (Economics 2011). Many Australian SMEs are not aware of what the term cloud computing means and its benefits; the 23% of the cloud services users stated that one of the reasons they use it because it is secure than their servers (MYOB 2012). In an earlier survey in 2011, Optus found that 59% of Australian SMEs are not aware or sure of cloud computing (Optus 2011). According to (Minifie 2014), many Australian SMEs do not have an awareness of the advantages of cloud services or the knowledge to use them. From the environmental factor perspective, The spread of National Broadband Network (NBN) is valuable for Australia due to the high-speed services provision for the internet and telephone (NBNCO 2015a). It is also could be attractive to Australian SMEs with the new accessibility to ICT resources it provides (NBNCO 2015b). However, In light of cloud computing adoption of SMEs, and despite the promising benefits, the adoption pace is still relatively slow in Australia compared to other nations in Asia (ACCA 2012). Grattan Institute in Australia stated that the adoption rate in SMEs is lower than large firms (Minifie 2014). Considering the characteristics of Australian SMEs, this paper intends to identify what are the critical factors for making an adoption decision of cloud computing in Australian SMEs. To achieve this objective,
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we adopted Technology-Organization-Environment (TOE) framework and Diffusion of Innovations (DOI) theory as the theoretical foundations and applied a mixed-method research approach to investigate the determinants. Two studies were conducted sequentially to refine the research model and validate the hypotheses. The first study was an exploratory research in which the data from in-depth interviews were collected from 15 organisations. The outcomes of exploratory study helped us in refining the research model. Then, the second study was conducted with a national wide survey in Australia. We collected data from 203 Australian SMEs across the country. The survey data analysis validated the hypotheses and identified the critical factors for adopting cloud computing in Australian SMEs. We found that technological factors, risk factors, and environmental factors had influence in the adoption of cloud computing. There was insufficient evidence about the significance of organizational factors. This paper will discuss briefly the exploratory study to provide a short glance about the process followed in the complete study. The survey study is the core of this paper; therefore, it will be discussed in more details. The rest of this paper is organized as follow: Section two provides the literature review. Then section three present the research model and hypotheses. After that, Section four outlines the qualitative and quantitative methodologies. Section five presents the results and discussion. Finally, research contribution, limitations, a suggestion for further studies, and conclusion are provided.



Background Cloud Computing Adoption in Australian SMEs Cloud services providers promote that cloud computing can provide attractive business solutions for SMEs through increasing the efficiency of enterprises IT resources (Mather et al. 2009; Santos et al. 2009). Cloud computing provides companies with more quality times in concentrating on their core businesses and discharging them from planning and management of IT resources; this enables them to increase their productivity (Garrison et al. 2012). OECD (2006) reported that SMEs constitute the largest percentage of the private sector in the world. Therefore, it is evident that technological innovation can equip SMEs with the necessary capabilities to enhance the global economy. Cloud computing is the technology of the century and it has high expectations to solve the business challenges that are faced by SMEs (Rio-Belver et al. 2012). In Australia, the SMEs are the skeleton of the country economy (ACMA 2014). For facilitating changes in any industry, three crucial components need always to be considered: processes, people, technology (Chen and Popovich 2003). Cloud services could be the solution for enterprises which are lack in financial capabilities for acquiring in-house ICT solutions (Hancock and Hutley 2012). The diffusion of cloud computing created a considerable contribution to the growth estimated at a rate of (between 0.05% to 0.3%) and created around one million new employment opportunities in Europe (Hancock and Hutley 2012). Pike_research (2010) reported that implementing cloud solutions could reduce up to 30% of the associated carbon footprint per user for large organizations and about 90% of smaller businesses. In Australian SMEs market, the adoption rate found to be slower in SMEs comparing to large firms (Minifie 2014). Academic studies in investigating the socio-technical issues that might be the reason in influencing this drawback are limited especially with SMEs. Mainly the studies addressed the direct influence of technological innovation attributes or other contextual elements (Martins et al. 2014). Therefore, it is obvious that area needs more attention as it has not been adequately researched considering both the direct and indirect influential factors in the adoption of cloud computing. The unique characteristics of small businesses demand developing different models of investigation than the ones used in large businesses contexts. In most cases, large businesses face many of the same constraints and these effects can be more significant on small businesses. Resources such as skills, time, and employees are not the major issues in large businesses, while they can create significant disadvantages in small businesses (Cohn and Lindberg 1972). Therefore, organizational theories and practices that apply to a large business not necessarily will be suitable for small business context (Cohn and Lindberg 1972; Dandridge 1979; Welsh and White 1981). There is a need to investigate cloud computing adoption in small businesses separately rather than in a generic form as in usual practice. SMEs have unique characteristics in technology adoption (Chwelos et al. 2001; Stefanou 2014). For instance, SMEs found to be more subjected to risk in technology adoption (Stefanou 2014) and also



Proceedings of the Twenty-First DIGIT Workshop, Dublin, Ireland, December 2016



3



Cloud Computing Adoption in Australian SMEs



having more chances of failure percentage in technology adoption projects (Cochran 1981). Additionally, improper document management systems within SMEs make it more complicated for strategic planning to achieve business objectives (Tetteh and Burn 2001). In the Australian context, a study by MYOB in 2012 found that almost 80% of SMEs are not using cloud services (MYOB 2012). The Department of Broadband, Communication and the Digital Economy in Australian Government stated that the country SMEs are behind their counterparts in other OECD countries in the implementation of online technology (Australian-Government 2013). This leads to the unfavorable competitive position, which could be solved and leveraged through the use of cloud computing services (Fakieh et al. 2014). Furthermore, Australia is behind other OECD countries on domestic broadband speed and prices (OECD 2013). KPMG in 2012 stated if there are 75% adopters of cloud computing services across Australian economy, then this will mean to have 25% reduction in operation expenses and 50% reduction in capital expenditure (Hancock and Hutley 2012). More clearly, this will lead to significant cost savings that could complement between $2 and $3 billion to nation gross domestic product (GDP), or between 0.15 and 0.2 of a percentage point of GDP. These finidings stated in a study of modeling the Australian economic impact of cloud computing (Hancock and Hutley 2012). There are other non-monetary beneficial values of the cloud that can be higher than cost savings, such as remote access, flexibility, and dismissal of redundant systems. A study in the European Union estimated the value of flexibility and also measured it to be 1 % of the GDP (Hogan et al. 2010). Analysts estimate that the Australian cloud services market is growing by about 25% per annum, and it is expected by the year 2017 to comprise 15% of IT services market in Australia which will equal to $3 billion growth (IDC 2013a; IDC 2013b). This will change the market and there will be widespread impacts across industries. Industries that already use ICT solutions intensively such as retail banking, manufacturing, logistics and other might find it very useful and beneficial to use cloud services (Hancock and Hutley 2012). Industries with limited ICT use such as trading, construction, agriculture, and fishing might also find the cloud attractive for increasing competitiveness and improve business practices. Cloud services are likely to bring attractiveness to organizations across sectors. For example, some would be more interested in cost reduction while others might think flexibility and mobility are the core benefits they can gain from using the cloud and so on (Repschlaeger et al. 2013). From the academic perspective, we found only a few studies attempted to this topic from the Australian context. One of the first attempts was our exploratory study to confirm the influential factors from the perspectives of Australian SMEs and cloud services providers (Al-Isma'ili et al. 2016). The other study was conducted by Senarathna et al. (2014) to examine the impact of security and privacy in the adoption of cloud computing among 150 SMEs. Senarathna and colleagues study was limited in addressing the paradigm from a single perspective (i.e., security and privacy concerns) and found that both of the two factors are not significant in the adoption of cloud computing and there is no effect of location (i.e., metropolitan or regional) in the acceptance decision. The main drawback of their study was that it did not consider in exploring the influential factors with the stakeholders (SMEs) before conducting their main empirical study especially with the nature of cloud technology as a technology. This same study also recommended for a further detailed investigation incorporating other relevant aspects. The scarce research on this topic is the motivation of this current research. Our study is endeavoring in filling the gaps found in the previous studies in terms of considering various perspectives especially in the case of SMEs. The study used mixed-method approach starting with exploring the cloud adoption paradigm with the study panel (i.e., SMEs and cloud services providers) and concluding with a larger scale exploratory investigation for the developed cloud adoption model. This was ascertained to be a suitable approach considering the relative newness nature of the cloud computing, limitation in previous studies especially in the Australian context, and the significance of Australian SMEs to the economy of the country.



Research Model & Hypotheses Research Model We present a research model (Figure 1) to carry out the study. This model is a result of the exploratory study (Study 1). In this section, we develop the hypotheses for the quantitative study (Study 2).
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Relative Advantages Cost Savings Compatibility



Technological Factors



Trialability Privacy Risk Risk Factors Security Concerns Cloud computing adoption Top Management Support Innovativeness of the firm Prior Experience



Organizational Factors



Firm Size



External Support



Environmental Factors



Market Scope



Figure 1. Research model



Technological Factors Technological factors collectively are predicted to have a positive influence in the adoption of cloud computing. These factors are directly related to the cloud computing technology. Relative advantages are the perception of the technology advantages in respect to other similar technologies (Rogers 2003). Studies found the advantages that are gained by using ICT technologies to be positive drivers toward the adoption of these technologies (e.g.Armbrust et al. 2010; Marston et al. 2011; Oliveira et al. 2014; Tarofder et al. 2013). Cloud computing is a tool that can help organizations in developing efficient business models (Chang et al. 2010). Cloud computing technology is promising various benefits through providing scalable computing services to its clients (Leimeister et al. 2010). Marston et al. (2011) suggested that cloud computing can help in reducing infrastructure costs, increasing efficiency in energy consumption, and decreasing maintenance overheads. According to (AustralianGovernment 2011), cloud computing is expected to provide Australian SMEs with various benefits including easy technical capabilities, easy accessibility of data, and a robust value chain. Compatibility is one of the factors in the DOI theory, and it was found to be significant in the adoption of IS in SMEs (Thong 1999). Provision of trials period by cloud providers to its clients is crucial and it can influence the likelihood of cloud adoption (Lin and Chen 2012). Hence, the hypothesis of this context is: H1: Technological factors are predicted to influence the adoption of cloud computing positively.



Risk Factors Like any other innovation, cloud computing still has some concerns and challenges, such as security, privacy, trust, availability, and lock-in (Daniel et al. 2014; Gupta et al. 2013; Habib et al. 2010; Pearson and Benameur 2010). Security issues are one of the key inhibitors in the adoption of this innovation (Kim et al. 2009). Security is a concern for both large organisations and SMEs (Kim et al. 2009). SMEs have many sensitive data that they need to protect including quotations to their customers, financial details, company databases, trade secret, email accounts, research findings, confidential research, and feasibility studies. (Misra and Mondal 2011). SMEs found to be more subjected to risk in technology adoption (Stefanou 2014) and also having more chances of failure percentage in technology adoption projects (Cochran 1981). Whaiduzzaman et al. (2014) discussed security and privacy together as the obstacles for all wireless and wired systems that permit users in sharing resources. Our interview study (study 1)
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indicated that privacy risk is a concern for some Australian SMEs. Previous literature and our exploratory study indicated that security and privacy issues are most of the time are linked together and they are associated with risk and uncertainty as it has been discussed earlier. This is why our model considered in linking these two factors under the umbrella of risk. This paper hypothesises that: H2: Risk factors are predicted to influence the adoption of cloud computing negatively.



Organizational Factors The size of the firm could be one of the factors that impact the likelihood of IT adoption (Hong and Zhu 2006; Pan and Jang 2008). Low et al. (2011) suggested that firm size is an important determinant in the adoption of cloud computing. Top management support for innovation and providing the necessary resources is essential in enhancing the business processes (Wang et al. 2010). Top management support is positively related to the adoption of innovative technologies (Zhu et al. 2004). SMEs with innovative and IS knowledgeable decision makers are more likely to adopt computing technologies (Thong 1999). SMEs characterised with shortage technical capabilities and IS experiences (Plomp et al. 2014). Thus, this paper proposes that: H3: Organizational factors are predicted to influence the adoption of cloud computing positively.



Environmental Factors The market scope of some SMEs can reach to global. Competitiveness is one of the challenges and firms consider ICT for accomplishing their business activities more efficiently (Hitt 1999). Zhu et al. (2006) found that firms with cross countries operations are more inspired with e-business solutions. Sufficient supplier support for technologies could be the reason for using them by organizations (Premkumar and Roberts 1999). Hence, this predicts that: H4: Environmental factors are predicted to influence the adoption of cloud computing positively.



Methodology A mixed-method approach was adopted to identify the key determinants of cloud computing adoption in Australian SMEs. Study 1 was designed to explore possible factors that influencing the cloud computing by using interview method. The outcomes of the qualitative study were used for enriching and refining the research model. Study 2 was conducted to get empirical data from a national wide survey from Australian SMEs. Data from the survey was used for verifying the hypotheses of the research model. Due to the scope of this paper the methodology used in the qualitative study will be presented briefly and the main study (quantitative) will be presented in more details as it is the main study which will ultimately confirm the developed research model.



Study 1: Qualitative Study The study followed a semi-structured interviewing method. Participants were encouraged to identify the influential factors in their opinion besides confirming the predefined factors. The predefined factors were identified from the relevant literature review and the DOI and TOE frameworks. This method helped in reducing the bias for driving participants towards discussing only the pre-identified factors. Data was collected from 15 organisations within three months period from Jun 2015 to August 2015. The organisations were classified based on the adoption stages as per Rogers’ categorization on adoption status (Rogers 2003). The categorisation consisted of four categories: providers (4 firms), adopters (5 firms), prospectors (2 firms), and non-adopters (3 firms). Data then was analysed using Nvivo software.



Study 2: Quantitative Study The drive of this study was to identify the factors that determined the adoption of cloud computing by SMEs in Australia. The empirical data used to identify the factors were the scores for the measurement items adopted from prior literature (e.g. Moore and Benbasat 1991; Thiesse et al. 2011; Valier et al. 2008). Data was collected from 203 Australian SME decision-makers using a self-report questionnaire. The



Proceedings of the Twenty-First DIGIT Workshop, Dublin, Ireland, December 2016



6



Cloud Computing Adoption in Australian SMEs



constructs were measured using a seven-point Likert scale on an interval level ranging from “strongly disagree” to “strongly agree”. A pre-test for the questionnaire was established to validate to check content validity, the length of the instrument, the wording of the scales, and format style of the document. In this process, the survey questions were discussed with academics, business advisors, and top managers of twelve firms. The feedback received for this process helped in improving the questionnaire. SurveyMonkey Audience was used as an online surveying tool to target and recruit SMEs decision makers. A stratified sampling approach was used. A donation of $0.50 donation was contributed to charities for each completed survey. The recruitment resulted in 228 replies from potential respondents. A total number of rejected surveys with incomplete answers and non-compliance with the screening criteria (i.e., firm size and involvement in the decision-making process) was 25. All surveys were administered during a two-week period in October 2015, and the final response rate (i.e., completed divided by total received, or 203/228) was 86%.



Results This section will discuss briefly the qualitative study (exploratory) and in more details the quantitative study (main-confirmatory of the research model).



Study 1: Qualitative Study In the exploratory phase, the study confirmed the significance of compatibility, security concerns, trialability, top management support, firm size, prior IT experience, innovativeness, market scope, industry, and external computing support in the decision of cloud computing adoption. Those factors were identified in our prior work in the literature review and the conceptual model development (our reference). In this same study (an exploratory study), two additional factors were identified and they were cost savings and privacy risk due to geo-restrictions. Competitive pressure and complexity were not found to have significance impact in the adoption decision. All the factors from the three dimensions technological, organizational, and environmental were having a positive influence towards the adoption of cloud computing except security concern and privacy risk. The latter two factors have an adverse impact on the adoption of cloud computing (our reference). The outcomes of this study were used as the foundation of the quantitative study.



Study 2: Quantitative Study Three statistical tools were used to analyse this study. The main tool was Partial Least Squares (Smart PLS 3.0), using the structural equation modelling (SEM) method combined with SPSS. Tableau application (9.3) was used as a third tool to get deeper insights about the interrelationship that occurs within the data. The findings of this study are presented in four sections (a) Characteristics of Respondents; (b) Descriptive Analysis; (c) The influential drivers in each industry (d) Evaluation of the Measurement Model; (e) Evaluation of the Structural Model. 



Characteristics of Respondents



The personal information provided by N = 203 respondents. Most (74.8%) of the respondents were either Managing Directors/Owner Managers/CEOs (n = 103, 50.7%) or General Managers (n = 49, 24.1%). In response to the question “When it comes to IT decisions for your business, are you…”, the majority (86.2%) of the managers replied that they were either the primary decision maker (n = 116, 57.1%) or that they were involved in the decision process (n = 59, 29.1%). The number of employees in each company ranged from 1 to 199 with 1 to 4 the most frequent (n = 97, 47.8%). The market scopes of the firms ranged from local (n = 76, 37.4%); Regional (n = 36, 17.7%); and National (n = 54, 26.6%), to International (n = 37, 18.2%). The firms operated across a very wide range of industries, classified into 24 groups, of which the most frequent, representing 49.3%, were Services (n = 54, 26.6%) and Technology (n = 46, 22.7%). The information provided by N = 203 respondents regarding the adoption of cloud computing shows that the most frequent category of Current Engagement was Not considering (n = 84, 41.4%) and relatively few (n = 33, 16.3%) had already adopted services, infrastructure or platforms of cloud computing. A
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substantial proportion (n = 67, 33%) whilst the remainder had either already adopted cloud computing, or were expecting to adopt it in the next 1 to 5 years. 



Descriptive Analysis



The sample size was N = 203 respondents, with no missing values for any items. As a separate analysis to PLS-SEM a factor analysis and reliability analysis was conducted using SPSS for all the variables that were incorporated as indicators in the PLS model as first order constructs (factor analysis and reliability analysis of indicators are available with the authors upon request). Factor item loadings and reliability were computed for indicators with two or more items, but could not be computed when there was only one item (denoted N/A = not applicable). All of the indicators for the first order constructs were reliably measured using 2 to 5 items (Cronbach’s alpha = 0.814 to 0.928). The high item loadings (λ = 0.813 to 0.960) provided statistical evidence for the validity of the constructs. The sample size was N = 203 respondents, with no missing values for any items. The descriptive statistics (minimum, maximum, mean, standard deviation and skewness) for each variable) after compositing the constituent item scores by averaging, are summarized in Table 1. Table 1 Descriptive Statistics (N = 203) Variables



Min



Max



M



SD



Skew



Compatibility



1



7



4.37



1.25



-0.58



Cost Savings



1



7



4.32



1.19



-0.56



Engagement



1



5



2.46



1.55



0.54



Expectation



1



6



3.14



1.88



0.20



External Support



1



7



5.10



1.05



-0.19



Firm Size



1



3



1.84



0.88



0.32



Innovativeness of the Firm



1



7



4.21



1.35



-0.49



Market Scope



1



4



2.26



1.14



0.22



Prior Experience



1



7



4.11



1.33



-0.45



Privacy Risk



1



7



4.90



1.20



-0.09



Relative Advantage



1



7



4.41



1.15



-0.63



Security Concerns



1



7



4.75



1.18



-0.40



Top Management Support



1



7



3.66



1.34



-0.22



Trialability



1



7



4.28



1.26



-0.27



The 7-point item scores for the four factors (ranging from 1 = “Strongly disagree” to 7 = “Strongly agree”) tended to be negatively skewed (skew = -0.19 to -0.63) with relatively high mean scores (M = 3.66 to 4.90) reflecting the respondents’ tendency to consistently endorse the higher ends of the item scales (> 3.5). This tendency could possibly be associated with response bias (e.g., acquiescent, extreme, and or social desirability). The possibility of a high level of measurement error, associated with response bias, implied that is was essential to test the reliability and validity of the reflective latent variables when conducting PLS-SEM. Firm Size ranged widely, with the ordinal scores ranging from 1 < 4 employees up to 3 > 20 to 199 employees (M = 1.84). The ordinal scores for Market Scope also ranged widely from 1 = “Local” to 4 = “International” (M = 2.26). The two indicators measuring adoption of Cloud computing services tended to be positively skewed, reflecting the respondents’ tendency to consistently endorse the lower end of the item scales (< 3.5). The ordinal scores for Current Engagement ranged widely from 1 = “Not considering”
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to 5 = “Have already adopted services” (M = 2.46, skew = 0.5). The ordinal score for Expected Engagement ranged from 1 = “Not considering” to 6 = “Have already adopted services” (M = 3.14, skew = 0.20). Because PLS-SEM, unlike CB-SEM, makes no assumptions with respect to the distributional and measurement characteristics of the data, PLS-SEM was more applicable than CB-SEM to analyse the skewed and possibly biased distributions of the ordinal level variables collected using the self-report instrument. 



The Influential Drivers in Each Industry



The colour in Figure 2 shows details about cloud adoption variables in SMEs (copy of Tableau output). The figure indicates that the drivers and obstacles are relatively different throughout the various industries. For instance “external support” is the most important factors with technology and service industries. However, it is not the case with manufacturing firms. With manufacturing sector, privacy risks followed by security risk then external support are the three top considerations. Here we only compared the top three industries based on the number of participants in this study. We did a comprehensive evaluation of all industries but it is not possible to present all details in this paper. For instance, in finance sector, it was found that privacy risk is the top issue in the adoption, and the sensitivity of data can explain this concern in this segment. In general, there is a noticeable trend across all sectors as it can be seen from the Figure 2. Firm size, market scope, and top management support appear to be the least important aspects in all industries whereas security, privacy, and external support were the most substantial ones (more details on all industries available with the authors upon request).



Figure 2. Influential Adoption Factors in Different Industries 



Evaluation of the Measurement Model



The steps taken to evaluate the measurement model were as follows: (1) evaluation of the construct or factorial validity of the latent variables, indicated by consistently strong factor loading coefficients for all of the indicators specified to operationalize each latent variable; (2) evaluation of convergent validity, indicated by the Average Variance Explained (AVE); (3) evaluation of the discriminant validity of the latent variables, indicated the cross loading coefficients; and (4) evaluation of the internal consistency of the latent variables, indicated by composite reliability coefficients.
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1.



Construct Validity



The five latent variables, or factors representing the second order constructs in the PLS model (Adoption, Environmental, Organizational, Risk, and Technological) were reflective, meaning that they were measured using a battery of positively correlated indicators, where causality was assumed to flow from the latent variables to the indicators (Borsboom et al. 2003; Edwards and Bagozzi 2000). No formative variables were used (i.e., consisting of series of measurements, which indicate different attributes of the latent variable, but the measurements are not correlated with each other). All the factor loading coefficients (λ) for the indicators used to operationalize the reflective latent variables were greater than 0.5 (λ = 0.526 to 0.949). The criterion for keeping the indicators in the model was that they all had factor loadings greater than 0.5. This criterion was based on the recommendation of Hair et al. (2010, p. 117) as follows: “Factor loadings in the range ± 3.0 to ± 4.0 are considered to meet the minimal level for interpretation of structure. Factor loadings ± 0.5 or greater are considered practically significant”. The solution to the composite factor analysis indicated, therefore, that all the specified indicators contributed significantly the variance in their corresponding latent variables, and confirmed the construct validity of the factors. 2. Convergent Validity The output from SmartPLS displaying the Average Variance Explained (AVE) for each reflective variable is reproduced in Table 2. The AVE values ranged from 0.537 for Environmental Factors to 0.901 for Adoption (of Cloud Computing). High convergent validity, indicated by Average Variance Explained (AVE) > 0.5 (Hair et al. 2014). Good convergent validity was confirmed because all the AVE values were greater than 0.5, meaning that, on average, more than 50% of the variance in each latent variable was explained by its respective indicators. Table 2. Convergent Validity of Reflective Variables AVE Adoption



0.900942



Environmental factors



0.546321



Organizational factors



0.537271



Risk factors



0.784930



Technological factors



0.715465



3. Discriminant Validity Good discriminant validity was indicated because the cross loading coefficients for the indicators that were not specified to operationalize each latent variable were consistently weaker than the cross loading coefficients for the indicators that were specified to operationalize each latent variable. This meets the quality criteria specified by (Hair et al. 2014) for assessing discriminant validity. There was no threat to discriminant validity (cross loadings results are available with the authors upon request). 4. Internal Consistency Reliability The output from SmartPLS displaying the Composite Reliability Coefficient for each latent variable is reproduced in Table 3. The reliability coefficients ranged from 0.695 for Environmental Factors to 0.948 for Adoption (of Cloud Computing). Good internal consistency (composite reliability coefficient > 0.7). Lower values would indicate that the validity and reliability of the latent variable is not acceptable, justifying the exclusion of weak reflective indicators (Hair et al. 2014). Good internal consistency reliability was confirmed because all the coefficients were > 0.7. There were no threats to the reliability of the model. Table 3. Internal Consistency Reliability of Reflective Variables Composite Reliability
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Adoption



0.947890



Environmental factors



0.695297



Organizational factors



0.814195



Risk factors



0.878833



Technological factors



0.908032



Evaluation of the Structural Model



The evaluation of the structural model was conducted in three steps (1) test for multicollinearity; (2) significance of path coefficients; and (3) evaluation of effect size. The statistics to test for multicollinearity computed using SPSS for all the indicators are presented in Table 4. All the Tolerance values were > 0.2 and all the VIF values were < 5. Consequently, using the criteria specified by Hair et al. (2014) the model was not compromised by multicollinearity, and there was no need to combine or exclude any of the indicators to eliminate or take account of the correlations between the indicators. Table 4. Test for Multicollinearity between Indicators Indicator



Collinearity Statistics Tolerance



VIF



Compatibility



.322



3.109



Cost Savings



.314



3.189



External Support



.656



1.526



Firm Size



.847



1.181



Innovativeness of the Firm



.316



3.161



Market Scope



.881



1.135



Prior Experience



.336



2.979



Privacy Risk



.517



1.936



Relative Advantage



.270



3.708



Security Concerns



.541



1.849



Top Management Support



.751



1.331



Trialability



.570



1.753



The path coefficients (β) computed by SmartPLS measuring the strengths of the predictive relationships between the four factors and Adoption (of Cloud Computing). The results of t-tests after bootstrapping determine the significance of each path coefficient. The results in Table 5 are summarized with respect to testing the four stated hypotheses. Table 5. Testing of Hypotheses Hypothesis



β



t



H1: Technological Factors are positive predictors of Adoption of Cloud Computing



0.333



4.513**



H2: Risk Factors are negative predictors of Adoption of Cloud Computing



-0.156



2.482**



H3: Organizational Factors are positive predictors of Adoption of Cloud Computing



0.133



1.773^



H4: Environmental Factors are positive predictors of Adoption of Cloud Computing Note: **: p


0.158



2.613**
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The path coefficient is significant if the t-statistic is greater than 1.960 at a conventional 5% level of significance (Hair et al. 2014). The t-test statistics provided the evidence to support three hypotheses at the 0.05 level of significance: H1. Technological Factors are positive predictors of Adoption of Cloud Computing; H2. Risk Factors are negative predictors of Adoption of Cloud Computing; and H4. Environmental Factors are positive predictors of Adoption of Cloud Computing. However, there was insufficient statistical evidence at the 0.05 significance level to support H3: Organizational Factors are positive predictors of Adoption of Cloud Computing. The strongest predictor was Technological Factors (β = 0.333). Risk Factors (β = -0.156) and Environmental Factors (β = 0.158) were relative less strong predictors of Adoption. Organizational Factors (β ≈ 0.133) was not found to be a significant predictor of Adoption of Cloud Computing. The R2 value was 0.269, implying that 26.9% of the variance in Adoption of Cloud Computing was explained by the model. Using the criteria of Ferguson (2009), this R2 value implies the results of the statistical analysis have practical significance in the context of social science research, with a “moderate” effect size.



Discussion Examining the influential factors in the adoption of cloud computing is a vital topic for the organisation due to its implications for leveraging companies competitiveness and performance. This study embraced an integrative theoretical framework merged the TOE framework visioning the organisational perspectives and the DOI theory exploring the features of cloud computing. The findings confirm that technological factors, risk factors, and environmental factors influence the adoption of cloud computing. Surprisingly, organisational factors are not significant causes in the adoption. While this contradicts with the findings of other studies that stated the significance of organisational factors in the adoption of innovation (e.g., Dwivedi et al. 2009; Oliveira et al. 2014). Furthermore, Low et al. (2011) found that two organisational factors (i.e. top management support and firm size) out of three (the third factor was technology readiness) to be influential in the adoption of cloud computing in the high-tech industry in Taiwan. There are two studies in cloud SaaS adoption have similar finding with our study in respect to the insignificant of organisational factors (Erisman 2013; Mangula et al. 2014). Our findings also show that the drivers and obstacles to cloud computing adoption are not always the same in different industries (see Figure 2).



Technological factors (H1) Both of the two studies confirm the significance of the four technological factors (i.e., relative advantages, cost savings, compatibility) on cloud computing adoption. These finding from the two studies demonstrate a solid conclusion in the importance of these factors in the diffusion of cloud computing. The relative advantages in managing business operations more efficiently, accomplishing tasks more accurately, improving the quality of work, providing new opportunities, and increasing productivity are the identified features of this factor in this study. This finding is consistence with other similar work in the literature (Gangwar et al. 2015; Johnson 2015; Powelson 2012). Our study found relative advantages to be significant across different industries and its rank of importance compared to the other factors varies in the perspective of various industries. For instance, it is the sixth important factors in the service sector and the fourth in the technology sector among the total number of twelve factors of this study (see Figure 2). A similar finding was also confirmed by (Oliveira et al. 2014). However, Lin and Chen (2012) study that investigated the adoption of cloud in high-tech firms found this factor to be a barrier to the cloud adoption. Cloud cost savings represented by the cost-benefit analysis, lower maintenance cost of the technology, and lower energy and environmental costs are the expenses that have been evaluated in this study. Results show that the reduction in these costs by using cloud computing are beneficial for firms. This factor is useful for all types of industries. The finding is consistence with other similar studies that concluded cost saving is an influential driver in the adoption of cloud technologies. This is in confirmation with other similar studies investigated various industries adopting diverse technologies (Oliveira and Martins 2010; Premkumar and Roberts 1999; Sangle 2011; Thiesse et al. 2011; Thong 1999). Compatibility with the in-house systems of the firms is an important driver for cloud adoption. The other compatibility dimensions that have been investigated in this study are compatibility with all aspects of work, compatibility with the business operations, and fitness of cloud solutions with the firms working
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style. In this view, we addressed both the organisational culture and the technological resources. This is a positive driver for all firms and it is found to be the second highest concern after external support for real estate industry. This finding is consistent with the innovation adoption literature (Cooper and Zmud 1990; Wang et al. 2010). In cloud computing applications, the factor was found to be a major concern in view of nineteen IT professional in Taiwan as reported by (Lin and Chen 2012). It was further investigated in manufacturing and retailing firms (Wu et al. 2013) and with high-tech organisations (Low et al. 2011), and found to be significant. On the other hand, this factor was also found not significant in other studies (e.g. Borgman et al. 2013; Low et al. 2011). Therefore, in a proportional remark, the mixed findings suggest the need for further research to reach to a conclusive result. Trialability is a positive driver in the adoption of cloud solutions. This factor was measured considering the firm satisfaction of the trial periods and the proper utilisation of the cloud solutions. This factor is useful for all types of SMEs. Our finding is complementing various other contextual ICT adoption studies such as enterprise systems in SMEs (Dwivedi et al. 2009), internet usage in teaching (Martins et al. 2004), online technologies in education (Mohamad Hsbollah et al. 2009)



Risk factors (H2) In the exploration phase we found that uncertainty factors were constantly linked to security issues and privacy concerns. This is the reason of infusing these two factors together in one dimension named risk factors. Furthermore, previous literature on innovation adoption discussed uncertainty and risk (Erumban and De Jong 2006), uncertainty in respect to security and standardization (Lin and Chen 2012), uncertainty in privacy rights (Pearson and Benameur 2010). There are also various other uncertainties such as technological, market, and regulatory issues found to occur in different innovation process (Jalonen and Lehtonen 2011). However, about cloud computing in the context of Australian SMEs, we found that security and privacy are the issues that are ambiguous and have considerable concern in SMEs views. Cloud providers should plan to implement satisfactory measures in ensuring the provision of secure services for the beneficial of all parties (i.e., cloud providers and its clients). Security concern is the hindrance of cloud computing adoption in all industries. This factor is one of the main obstacles that firms identified in all the surveyed industries. Several scholars arrived at a similar conclusion about the security issues with cloud computing in different perspectives (e.g.Armbrust et al. 2010; Babcock 2010; Catteddu and Hogben 2009; Koehler et al. 2010). We believe that investigating this factor was useful. The reason resides partially in the nature of the technology provision as a multi-tenancy environment. This has the potential in increasing security vulnerability (Schneiderman 2011; Shen and Tong 2010). Identifying the security issues is crucial for cloud computing adoption. This research highlighted the significant impact of this factor. Privacy risks that are associated with the provision of cloud services from outside the nation border are having great concern for Australian firms. Additionally, the loss control over the data that is hosted in the overseas data centres is also an anxiety with all SMEs. Some industries such as manufacturing, finance, and construction believe that privacy issues are the highest risks in the adoption of cloud-based solutions. Similar results were claimed by (Catteddu and Hogben 2009). Armbrust et al. (2010) and Zhang et al. (2010) also found that privacy and data confidentiality are the main concerns in cloud computing.



Organisational factors (H3) The four organizational factors identified in this study are top management support, innovativeness of the firm, firm size, and prior IT experience. All of them are not significant. In the exploratory study these factors were identified as important by the participants. However, in the larger scale survey study it was evident that these factors were graded the least important among the other factors. It is obvious that the firms have more concerns about the technology itself, its allied risks, and other external factors such as market scope and the technical support rather than their organizational internal issues. Top management support is statistically proven to be insignificant. The measurements that have been used to evaluate these factors are top executive involvement in analysing the requirement of cloud computing, and top management reviewing consultant’s recommendations on cloud solutions and monitoring the adoption projects. This factor is one of the recognised attributes in the DOI theory. This result is inconsistent with the findings of (Lin and Lee 2005; Wang et al. 2010) about the value of this
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factor in providing sufficient resources for the adoption of innovation, re-engineering, and change process. Also, Dwivedi et al. (2009) also stated the importance of top management support element in the adoption of enterprise systems in SMEs in north-west of England. This finding contradicts those previous findings. This can be explained due to the advancement and spread of the cloud solutions as the years proceeding. Companies are becoming more aware of the advantages and the disadvantages of the technology without the need for the support from technological consultants. The decision makers view the weight of this factor in comparison with other technological, risk, and environmental factor as less important. Innovativeness factor covering experimenting of technological innovation and the firm enthusiasm in trying the technologies is an insignificant driver in acceptance of cloud solutions. This factor is one of the least important factors in all kind of SMEs industries covered in this research. Various studies confirmed contradicting results by the perceived characteristics of innovativeness of SMEs in the adoption of ICT (Agarwal and Prasad 1998; Ritchie and Brindley 2005; Thong 1999). Firms with its specified three size categories micro, small, and medium-size enterprises have insignificant influence in the adoption of cloud services. Our study also showed that the larger the firm size the more complex information systems it adopts and also advanced cloud computing services it adopts or willing to adopt in the future. This can be explained by the competition demand for an organisation with a larger size to implement latest technologies to remain competitive in the market. The finding of the diversification of cloud services adopted by different firm sizes could be linked with the diversification in the requirements of the businesses in several aspects such as industry, market size, and type of industry. This factor found to be vital in the prior cloud computing adoption studies with different organisation types such as SMEs (Abdollahzadegan et al. 2013; Oliveira et al. 2014) and with different industries such as high-tech industry (Low et al. 2011) and manufacturing & services sectors (Oliveira et al. 2014). As a new insight, this study found that this factor has low influence and it is the least important factor in all SME types (except for mining industry). Even in the mining industry it is the second before last with the relatively small difference in importance with the least important (i.e. market scope) (see Figure 2). This could be due to the reason that other factors have an overwhelming impact on the adoption which reduced the effect of this factor. Prior IT experience of similar technologies and specific familiarity of cloud computing is statistically insignificant driver toward the embracing of cloud solutions. This finding contradicting with other previous studies in ICT innovation adoption (Al‐Qirim 2005; Ettlie 1990; Plomp et al. 2014; Thong 1999; Wymer and Regan 2005). This verdict can be interpreted exactly like the previous factor.



Environmental factors (H4) Under this dimension there are two factors external support and market scope. External support factor is one of the principal drivers of cloud computing adoption. It receives the highest priority in industries such as services, technology, real estate, and mining. In previous literature, there was mix finding of the significant of this factor. For example, DeLone (1988) and Dwivedi et al. (2009) found that external support is not critical to the success of IS projects. While other studies found that this factor plays an important role in the adoption of innovation (DeLone 1981; Gatignon and Robertson 1989; Kwon and Zmud 1987). Organisations would likely have more confidence and willingness in taking advantage of the innovation when they are backed up with adequate support from its provider. Market scope found to be an influential factor in the adoption of cloud solutions. The identified scopes were local, regional, national, and international. The impact of this factor is lower if compared with the other 12 factors. In most of the industries it appeared to be the eleventh factor in the rank of importance. It was even the least significant factor in the mining industry (Figure 2). This could be explained by the fact that mining industries usually operate in specific region with limited spreading across different geographical locations. This finding is similar to the findings of other scholars in their examination of ICT innovation adoption (Hitt 1999; Zhu et al. 2006; Zhu et al. 2003). It is also matching the findings of (Hitt 1999) in his study about information technology and firms. This finding in some ways also corresponds to the argument of Hitt (1999). Hitt claimed that high diversified and less vertically integrated firms have a higher requirement for IT investment.
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Contributions This paper presented and validated a model about the cloud computing determinant factors in the acceptance of cloud computing by Australian SMEs. The findings of this study can benefit different stakeholders including cloud computing services providers to improve the deliverable of their services to their customers. For example, providing competitive and within the country border data centres will increase trust and confidence on the service providers and reduces the concerns about privacy and security of the organizations. Also, disseminating awareness of the cloud computing services can increase the rate of adoption. Close communication between the services providers and their clients can help in satisfying the customers’ needs and solve their concerns as well as providing better services. Regulators and policy makers can use the insights of this study build supportive infrastructure for this technology and disseminate awareness about the knowledge of cloud computing to Australian SMEs. Most importantly, SMEs’ decision-makers can gain the benefit of this study by further understanding the technology and the sector insight regarding the influential factors behind the adoption of cloud computing in Australia and make a knowledgeable decision on their planning about the cloud computing services and technologies.



Limitations & Future Research The limitation of the interview study was in the sample size. An appropriate sample size can provide a better demonstration of the different industries within the sector and therefore a detailed analysis and comparison between the various sectors in the influential factors and adoption rate. Furthermore, getting insights from other stakeholders such as technical staff, suppliers, and customers would be useful for gaining additional insights from different perspectives. One of the major limitations of the survey study was in only examining Australian SMEs. Future research can consider in extending this research to explore the paradigm in other geographical contexts and make a comparison of the findings. This paper investigated some of the relevant factors of the topic; there is an opportunity to extend the model further by exploring other dimensions. With the rapid change in the technology and the economic market, there is a demand for longitudinal research to measure the influence of the new development of the technology and the change in the market on the adoption. Effective use of the cloud solution is another perspective. Confirmatory research is a future resarch opportunity using the finidings of this exploratory study as a foundation.



Conclusion This paper explored the determinants that influence the decision of Australian SMEs in adopting cloud computing services. In the qualitative study it was found that security concerns, cost savings, privacy due to geo-restrictions, compatibility, trialability, firm size, top management support, prior IT experience, innovativeness, market scope, industry, and external computing support are influential factors in the adoption of cloud computing. There was not enough evidence for the importance of competitive pressure and complexity of the adoption. In the nationwide quantitative study, technological factors found to be positive predictors in the adoption of cloud computing. Risk factors were negative predictors, and environmental factors were positive predictors in the adoption of cloud computing. There was insufficient statistical evidence about the significance of organizational factors. The strongest predictor was Technological Factors (β = 0.333). Risk Factors (β = -0.156) and Environmental Factors (β = 0.158) were relative less strong predictors of Adoption. Organizational Factors (β ≈ 0) was not found to be a significant predictor of Adoption of Cloud Computing.



Proceedings of the Twenty-First DIGIT Workshop, Dublin, Ireland, December 2016 15



Cloud Computing Adoption in Australian SMEs



References Abdollahzadegan, A., Hussin, C., Razak, A., Moshfegh Gohary, M., and Amini, M. 2013. "The Organizational Critical Success Factors for Adopting Cloud Computing in Smes," Journal of Information Systems Research and Innovation (JISRI) (4:1), pp. 67-74. Aboelmaged, M. G. 2014. "Predicting E-Readiness at Firm-Level: An Analysis of Technological, Organizational and Environmental (Toe) Effects on E-Maintenance Readiness in Manufacturing Firms," International Journal of Information Management (34:5), pp. 639-651. ABS. 2001. "Small Business in Australia," in: Australian Bureau of Statistics. Canberra. ABS. 2013. "Business Use of Information Technology," Australian Bureau of Statistics, Canberra ACCA. 2012. "Cloud Readiness Index," Asia Cloud Computing Association 3rd CRI Report). ACMA. 2014. "Communication Report Series: Report 2- Cloud Computing in Australia. Australian Government," The Australian Communications and Media Authority, Australia. Agarwal, R., and Prasad, J. 1998. "A Conceptual and Operational Definition of Personal Innovativeness in the Domain of Information Technology," Information Systems Research (9:2), pp. 204-215. Al-Isma'ili, S., Li, M., He, Q., and Shen, J. 2016. "Cloud Computing Services Adoption in Australian Smes: A FirmLevel Investigation " Proceedings of the 20th Pacific Asia Conference in Information Systems (PACIS 2016): . Al‐Qirim, N. 2005. "An Empirical Investigation of an E ‐Commerce Adoption‐ Capability Model in Small Businesses in New Zealand," Electronic Markets (15:4), pp. 418-437. Armbrust, M., Fox, A., Griffith, R., Joseph, A. D., Katz, R., Konwinski, A., Lee, G., Patterson, D., Rabkin, A., and Stoica, I. 2010. "A View of Cloud Computing," Communications of the ACM (53:4), pp. 50-58. Australian-Government. 2011. "Department of Innovation, Industry, Science and Research & Information Technology Industry Innovation Council, Cloud Computing: Opportunities and Challenges. Issue Date. 11 Oct 2011.,"). Australian-Government. 2013. "The National Cloud Computing Strategy, Department of Broadband, Communication and Digital Economy." Retrieved 08 September 2014, from http://www.communications.gov.au/__data/assets/word_doc/0009/163845/National_Cloud_Computing_Strat egy_-_Word_web_version.docx Awa, H. O., Ojiabo, O. U., and Emecheta, B. C. 2015. "Integrating Tam, Tpb and Toe Frameworks and Expanding Their Characteristic Constructs for E-Commerce Adoption by Smes," Journal of Science & Technology Policy Management (6:1), pp. 76-94. Babcock, C. 2010. Management Strategies for the Cloud Revolution: How Cloud Computing Is Transforming Business and Why You Can't Afford to Be Left Behind. McGraw Hill Professional. Borgman, H. P., Bahli, B., Heier, H., and Schewski, F. 2013. "Cloudrise: Exploring Cloud Computing Adoption and Governance with the Toe Framework," System Sciences (HICSS), 2013 46th Hawaii International Conference on: IEEE, pp. 4425-4435. Borsboom, D., Mellenbergh, G. J., and Van Heerden, J. 2003. "The Theoretical Status of Latent Variables," Psychological Review (110:2), pp. 203-219. Catteddu, D., and Hogben, G. 2009. "Cloud Computing Risk Assessment," European Network and Information Security Agency (ENISA)), pp. 583-592. Chang, V., Bacigalupo, D., Wills, G., and Roure, D. D. 2010. "A Categorisation of Cloud Computing Business Models," in: Proceedings of the 2010 10th IEEE/ACM International Conference on Cluster, Cloud and Grid Computing. IEEE Computer Society, pp. 509-512. Chen, I. J., and Popovich, K. 2003. "Understanding Customer Relationship Management (Crm): People, Process and Technology," Business Process Management Journal (9:5), pp. 672-688. Chwelos, P., Benbasat, I., and Dexter, A. S. 2001. "Research Report: Empirical Test of an Edi Adoption Model," Information Systems Research (12:3), pp. 304-321. Cochran, A. B. 1981. "Small Business Mortality Rates: A Review of the Literature," Journal of Small Business Management (19:4), pp. 50-59. Cohn, T., and Lindberg, R. A. 1972. How Management Is Different in Small Companies. American Management Association, New York. Cooper, R. B., and Zmud, R. W. 1990. "Information Technology Implementation Research: A Technological Diffusion Approach," Management Science (36:2), pp. 123-139.



Proceedings of the Twenty-First DIGIT Workshop, Dublin, Ireland, December 2016 16



Cloud Computing Adoption in Australian SMEs



Dandridge, T. C. 1979. "Children Are Not" Little Grown-Ups": Small Business Needs Its Own Organizational Theory," Journal of Small Business Management (17:2), pp. 53-57. Daniel, W., Chen, D., Liu, Q., Wang, F., and Wei, Z. 2014. "Emerging Issues in Cloud Storage Security: Encryption, Key Management, Data Redundancy, Trust Mechanism," in Multidisciplinary Social Networks Research. Springer, pp. 297-310. DeLone, W. H. 1981. "Firm Size and the Characteristics of Computer Use," MIS Quarterly), pp. 65-77. DeLone, W. H. 1988. "Determinants of Success for Computer Usage in Small Business," MIS Quarterly), pp. 51-61. Doherty, E., Carcary, M., and Conway, G. 2015. "Migrating to the Cloud: Examining the Drivers and Barriers to Adoption of Cloud Computing by Smes in Ireland: An Exploratory Study," Journal of Small Business and Enterprise Development (22:3), pp. 512-527. Dwivedi, Y. K., Papazafeiropoulo, A., Ramdani, B., Kawalek, P., and Lorenzo, O. 2009. "Predicting Smes' Adoption of Enterprise Systems," Journal of Enterprise Information Management (22:1/2), pp. 10-24. Economics, D. A. 2011. "The Connected Continent: How the Internet Is Transforming the Australian Economy," Report Prepared for Google Australia). Edwards, J. R., and Bagozzi, R. P. 2000. "On the Nature and Direction of Relationships between Constructs and Measures," Psychological Methods (5:2), pp. 155-174. El-Gazzar, R. F. 2014. "A Literature Review on Cloud Computing Adoption Issues in Enterprises," in Creating Value for All through It. Springer, pp. 214-242. Erisman, R. M. 2013. "Saas Adoption Factors among Smes in Indonesian Manufacturing Industry." TU Delft, Delft University of Technology. Erumban, A. A., and De Jong, S. B. 2006. "Cross-Country Differences in Ict Adoption: A Consequence of Culture?," journal of world business (41:4), pp. 302-314. Ettlie, J. E. 1990. "What Makes a Manufacturing Firm Innovative?," The Executive (4:4), pp. 7-20. Fakieh, B., Blount, Y., and Busch, P. 2014. "Success in the Digital Economy: Cloud Computing, Smes and the Impact to National Productivity," ACIS. Ferguson, C. J. 2009. "An Effect Size Primer: A Guide for Clinicians and Researchers," Professional Psychology: Research and Practice (40:5), p. 532. Gangwar, H., Date, H., and Ramaswamy, R. 2015. "Understanding Determinants of Cloud Computing Adoption Using an Integrated Tam-Toe Model," Journal of Enterprise Information Management (28:1), pp. 107-130. Garrison, G., Kim, S., and Wakefield, R. L. 2012. "Success Factors for Deploying Cloud Computing," Communications of the ACM (55:9), pp. 62-68. Gatignon, H., and Robertson, T. S. 1989. "Technology Diffusion: An Empirical Test of Competitive Effects," The Journal of Marketing), pp. 35-49. Gupta, P., Seetharaman, A., and Raj, J. R. 2013. "The Usage and Adoption of Cloud Computing by Small and Medium Businesses," International Journal of Information Management (33:5), pp. 861-874. Habib, S. M., Ries, S., and Mühlhäuser, M. 2010. "Cloud Computing Landscape and Research Challenges Regarding Trust and Reputation," Ubiquitous Intelligence & Computing and 7th International Conference on Autonomic & Trusted Computing (UIC/ATC), 2010 7th International Conference on: IEEE, pp. 410-415. Hair, J., Anderson, R., Tatham, R., and Black, W. 2010. "Multivariate Data Analysis. Upper Saddle River, Nj: Prentise-Hall." Inc. Hair, J. F., Hult, G. T. M., Ringle, C. M., and M., S. 2014. "A Primer on Partial Least Squares Structural Equation Modeling (Pls-Sem)." Thousand Oaks (CA): Sage Publications. Hancock, I., and Hutley, N. 2012. "Modelling the Economic Impact of Cloud Computing," KPMG and Australian Information Industry Association (AIIA)). Hitt, L. M. 1999. "Information Technology and Firm Boundaries: Evidence from Panel Data," Information Systems Research (10:2), pp. 134-149. Hogan, O., Mohamed, S., McWilliams, D., and Greenwood, R. 2010. "The Cloud Dividend: Part One, the Economic Benefits of Cloud Computing to Business and the Wider Emea Economy, France, Germany, Italy, Spain, and the Uk," Centre for Economics and Business Research). Hong, W., and Zhu, K. 2006. "Migrating to Internet-Based E-Commerce: Factors Affecting E-Commerce Adoption and Migration at the Firm Level," Information & Management (43:2), pp. 204-221. IDC. 2013a. "Australia Cloud Services 2013-2017 Forecast and Analysis." http://www.idc.com/home.jsp. IDC. 2013b. "Australia It Services 2012-2017 Forecast and Analysis." http://www.idc.com/home.jsp. Jain, L., and Bhardwaj, S. 2010. "Enterprise Cloud Computing: Key Considerations for Adoption," International Journal of Engineering and Information Technology (2:2), pp. 113-117.



Proceedings of the Twenty-First DIGIT Workshop, Dublin, Ireland, December 2016 17



Cloud Computing Adoption in Australian SMEs



Jalonen, H., and Lehtonen, A. 2011. "Uncertainty in the Innovation Process," European Conference on Innovation and Entrepreneurship: Academic Conferences International Limited, p. 51. Johnson, M. P. 2015. "Sustainability Management and Small and Medium‐Sized Enterprises: Managers' Awareness and Implementation of Innovative Tools," Corporate Social Responsibility and Environmental Management (22:5), pp. 271-285. Kim, W., Kim, S. D., Lee, E., and Lee, S. 2009. "Adoption Issues for Cloud Computing," Kuala Lumpur, pp. 2-5. Koehler, P., Anandasivam, A., Dan, M., and Weinhardt, C. 2010. "Cloud Services from a Consumer Perspective," AMCIS, p. 329. Kwon, T. H., and Zmud, R. W. 1987. "Unifying the Fragmented Models of Information Systems Implementation," Critical Issues in Information Systems Research: John Wiley & Sons, Inc., pp. 227-251. Leimeister, S., Böhm, M., Riedl, C., and Krcmar, H. 2010. "The Business Perspective of Cloud Computing: Actors, Roles and Value Networks,"). Lin, A., and Chen, N.-C. 2012. "Cloud Computing as an Innovation: Percepetion, Attitude, and Adoption," International Journal of Information Management (32:6), pp. 533-540. Lin, H.-F., and Lee, G.-G. 2005. "Impact of Organizational Learning and Knowledge Management Factors on EBusiness Adoption," Management Decision (43:2), pp. 171-188. Low, C., Chen, Y., and Wu, M. 2011. "Understanding the Determinants of Cloud Computing Adoption," Industrial Management & Data Systems (111:7), pp. 1006-1023. Mangula, I. S., van de Weerd, I., and Brinkkemper, S. 2014. "The Adoption of Software-as-Service: An Indonesian Case Study," PACIS, p. 385. Marston, S., Li, Z., Bandyopadhyay, S., Zhang, J., and Ghalsasi, A. 2011. "Cloud Computing—the Business Perspective," Decision Support Systems (51:1), pp. 176-189. Martins, C., Oliveira, T., and Popovič, A. 2014. "Understanding the Internet Banking Adoption: A Unified Theory of Acceptance and Use of Technology and Perceived Risk Application," International Journal of Information Management (34:1), pp. 1-13. Martins, C. B., Steil, A. V., and Todesco, J. L. 2004. "Factors Influencing the Adoption of the Internet as a Teaching Tool at Foreign Language Schools," Computers & Education (42:4), pp. 353-374. Mather, T., Kumaraswamy, S., and Latif, S. 2009. Cloud Security and Privacy: An Enterprise Perspective on Risks and Compliance. " O'Reilly Media, Inc.". Minifie, J. 2014. "The Silver Lining: Cloud Computing and Small to Medium Enterprises," Sydney, Australia). Misra, S. C., and Mondal, A. 2011. "Identification of a Company’s Suitability for the Adoption of Cloud Computing and Modelling Its Corresponding Return on Investment," Mathematical and Computer Modelling (53:3), pp. 504-521. Mohamad Hsbollah, H., Kamil, and Idris, M. 2009. "E-Learning Adoption: The Role of Relative Advantages, Trialability and Academic Specialisation," Campus-Wide Information Systems (26:1), pp. 54-70. Moore, G. C., and Benbasat, I. 1991. "Development of an Instrument to Measure the Perceptions of Adopting an Information Technology Innovation," Information Systems Research (2:3), pp. 192-222. MYOB. 2012. "Australian Smes & Cloud Computing." Retrieved 22 March 2014 NBNCO. 2015a. "The Cloud – What’s All the Fuss About." Retrieved 25 April 2016, from http://www.nbnco.com.au/blog/the-cloud-whats-all-the-fuss-about.html NBNCO. 2015b. "The Cloud: What Can It Do for Aussie Businesses?" Retrieved 25 April 2016, from http://www.nbnco.com.au/blog/the-cloud-what-an-it-do-for-aussie-businesses.html OECD. 2013. "Measuring the Internet Economy." Retrieved 23 March 2014 Oliveira, T., and Martins, M. F. 2010. "Understanding E-Business Adoption across Industries in European Countries," Industrial Management & Data Systems (110:9), pp. 1337-1354. Oliveira, T., Thomas, M., and Espadanal, M. 2014. "Assessing the Determinants of Cloud Computing Adoption: An Analysis of the Manufacturing and Services Sectors," Information & Management (51:5), pp. 497-510. Optus. 2011. "Digital Readiness of Australian Small and Medium Businesses." http://www.optus.com.au/aboutoptus/About+Optus/Media+Centre/Media+Releases/2011/Australian+SMBs+ must+keep+pace+with+consumerS+in+digital+world. Palacios-Marqués, D., Soto-Acosta, P., and Merigó, J. M. 2015. "Analyzing the Effects of Technological, Organizational and Competition Factors on Web Knowledge Exchange in Smes," Telematics and Informatics (32:1), pp. 23-32. Pan, M., and Jang, W. 2008. "Determinants of the Adoption of Enterprise Resource Planning within the TechnologyOrganization-Environment Framework: Taiwan's Communications," Journal of Computer Information Systems (48:3), p. 94.



Proceedings of the Twenty-First DIGIT Workshop, Dublin, Ireland, December 2016 18



Cloud Computing Adoption in Australian SMEs



Pearson, S., and Benameur, A. 2010. "Privacy, Security and Trust Issues Arising from Cloud Computing," Cloud Computing Technology and Science (CloudCom), 2010 IEEE Second International Conference on: IEEE, pp. 693-702. Pike_research. 2010. "Cloud Computing Energy Efﬁciency: Strategic and Tactical Assessment of Energy Savings and Carbon Emission Reduction Opportunities for Data Centers Utilizing Saas, Iaas and Paas,"). Plomp, M. G., Batenburg, R. S., and den Hertog, P. 2014. "Ict Policy to Foster Interorganisational Ict Adoption by Smes: The Netherlands Goes Digital Case," in Information Systems for Small and Medium-Sized Enterprises. Springer, pp. 123-139. Powelson, S. E. 2012. "An Examination of Small Businesses' Propensity to Adopt Cloud-Computing Innovation." Ann Arbor: Walden University, p. 237. Premkumar, G., and Roberts, M. 1999. "Adoption of New Information Technologies in Rural Small Businesses," Omega (27:4), pp. 467-484. Repschlaeger, J., Erek, K., and Zarnekow, R. 2013. "Cloud Computing Adoption: An Empirical Study of Customer Preferences among Start-up Companies," Electronic Markets (23:2), pp. 115-148. Rio-Belver, R., Cilleruelo, E., Garechana, G., Gavilanes, J., and Zabalza, J. 2012. "New Management Models Based in Cloud-Computing," Business and Management). Ritchie, B., and Brindley, C. 2005. "Ict Adoption by Smes: Implications for Relationships and Management," New Technology, Work and Employment (20:3), pp. 205-217. Rogers, E. M. 2003. Diffusion of Innovations. New York: Free Press. Sangle, S. 2011. "Adoption of Cleaner Technology for Climate Proactivity: A Technology–Firm–Stakeholder Framework," Business Strategy and the Environment (20:6), pp. 365-378. Santos, N., Gummadi, K. P., and Rodrigues, R. 2009. "Towards Trusted Cloud Computing," Proceedings of the 2009 conference on Hot topics in cloud computing: San Diego, California, pp. 3-3. Schneiderman, R. 2011. "For Cloud Computing, the Sky Is the Limit [Special Reports]," Signal Processing Magazine, IEEE (28:1), pp. 15-144. Senarathna, I., Warren, M., Yeoh, W., and Salzman, S. 2014. "Security and Privacy Concerns for Australian Smes Cloud Adoption," WISP 2014 Proceedings (Paper 4). Shen, Z., and Tong, Q. 2010. "The Security of Cloud Computing System Enabled by Trusted Computing Technology," Signal Processing Systems (ICSPS), 2010 2nd International Conference on: IEEE, pp. V2-11V12-15. Soto-Acosta, P., Popa, S., and Palacios-Marqués, D. 2015. "E-Business, Organizational Innovation and Firm Performance in Manufacturing Smes: An Empirical Study in Spain," Technological and Economic Development of Economy), pp. 1-20. Stefanou, C. J. 2014. "Adoption of Free/Open Source Erp Software by Smes," in Information Systems for Small and Medium-Sized Enterprises. Springer, pp. 157-166. Tarofder, A. K., Marthandan, G., Mohan, A. V., and Tarofder, P. 2013. "Web Technology in Supply Chain: An Empirical Investigation," Business Process Management Journal (19:3), pp. 431-458. Tetteh, E., and Burn, J. 2001. "Global Strategies for Sme-Business: Applying the Small Framework," Logistics Information Management (14:1/2), pp. 171-180. Thiesse, F., Staake, T., Schmitt, P., and Fleisch, E. 2011. "The Rise of the “Next-Generation Bar Code”: An International Rfid Adoption Study," Supply Chain Management: An International Journal (16:5), pp. 328345. Thong, J. Y. 1999. "An Integrated Model of Information Systems Adoption in Small Businesses," Journal of management information systems (15:4), pp. 187-214. Valier, F., McCarthy, R., and Aronson, J. 2008. "A Primary Study of Attributes of Innovations During the Prediffusion Stage," Journal of International Technology and Information Management (17:4), pp. 219-233. Wang, Y.-M., Wang, Y.-S., and Yang, Y.-F. 2010. "Understanding the Determinants of Rfid Adoption in the Manufacturing Industry," Technological Forecasting and Social Change (77:5), pp. 803-815. Welsh, J. A., and White, J. F. 1981. "A Small Business Is Not a Little Big Business," Harvard Business Review (59:4), pp. 18-&. Whaiduzzaman, M., Sookhak, M., Gani, A., and Buyya, R. 2014. "A Survey on Vehicular Cloud Computing," Journal of Network and Computer Applications (40:1), pp. 325-344. Wu, Y., Cegielski, C. G., Hazen, B. T., and Hall, D. J. 2013. "Cloud Computing in Support of Supply Chain Information System Infrastructure: Understanding When to Go to the Cloud," Journal of Supply Chain Management (49:3), pp. 25-41.



Proceedings of the Twenty-First DIGIT Workshop, Dublin, Ireland, December 2016 19



Cloud Computing Adoption in Australian SMEs



Wymer, S. A., and Regan, E. A. 2005. "Factors Influencing E‐Commerce Adoption and Use by Small and Medium Businesses," Electronic Markets (15:4), pp. 438-453. Zhang, Q., Cheng, L., and Boutaba, R. 2010. "Cloud Computing: State-of-the-Art and Research Challenges," Journal of Internet Services and Applications (1:1), pp. 7-18. Zhu, K., Dong, S., Xu, S. X., and Kraemer, K. L. 2006. "Innovation Diffusion in Global Contexts: Determinants of Post-Adoption Digital Transformation of European Companies," European Journal of Information Systems (15:6), pp. 601-616. Zhu, K., Kraemer, K., and Xu, S. 2003. "Electronic Business Adoption by European Firms: A Cross-Country Assessment of the Facilitators and Inhibitors," European Journal of Information Systems (12:4), pp. 251-268. Zhu, K., Kraemer, K. L., and Dedrick, J. 2004. "Information Technology Payoff in E-Business Environments: An International Perspective on Value Creation of E-Business in the Financial Services Industry," Journal of Management Information Systems (21:1), pp. 17-54.



Proceedings of the Twenty-First DIGIT Workshop, Dublin, Ireland, December 2016 20



























[image: 'Cloud' Hanging Over the Adoption of Cloud Computing in Australian ...]
'Cloud' Hanging Over the Adoption of Cloud Computing in Australian ...












[image: Clearing the 'Cloud' Hanging Over the Adoption of ... - Semantic Scholar]
Clearing the 'Cloud' Hanging Over the Adoption of ... - Semantic Scholar












[image: A Secured Cost-effective Multi-Cloud Storage in Cloud Computing ...]
A Secured Cost-effective Multi-Cloud Storage in Cloud Computing ...












[image: The Rise of Cloud Computing Systems - SIGOPS]
The Rise of Cloud Computing Systems - SIGOPS












[image: Cloud Computing]
Cloud Computing












[image: Cloud Computing]
Cloud Computing












[image: Cloud computing - SeniorNet Wellington]
Cloud computing - SeniorNet Wellington












[image: Cloud Computing]
Cloud Computing












[image: Google Cloud and Australian Privacy Principles  Cloud Platform]
Google Cloud and Australian Privacy Principles Cloud Platform












[image: Leading Interoperability and Innovation in Cloud Computing ...]
Leading Interoperability and Innovation in Cloud Computing ...












[image: Cloud Computing - produktblad.pdf]
Cloud Computing - produktblad.pdf












[image: Cloud computing - Seniornet Wellington Home]
Cloud computing - Seniornet Wellington Home












[image: DownloadPDF Cloud Computing]
DownloadPDF Cloud Computing












[image: Mobile Cloud Computing]
Mobile Cloud Computing












[image: FinalPaperINTERNET OF THINGS AND CLOUD COMPUTING FOR ...]
FinalPaperINTERNET OF THINGS AND CLOUD COMPUTING FOR ...












[image: FinalPaperINTERNET OF THINGS AND CLOUD COMPUTING FOR ...]
FinalPaperINTERNET OF THINGS AND CLOUD COMPUTING FOR ...












[image: Cloud computing - Seniornet Wellington Home]
Cloud computing - Seniornet Wellington Home















'Cloud' Hanging Over the Adoption of Cloud Computing in Australian ...






Dec 11, 2016 - In Australia, cloud computing is increasingly becoming important especially with the new accessibility provided by the development of the ... 






 Download PDF 



















 882KB Sizes
 3 Downloads
 450 Views








 Report























Recommend Documents







[image: alt]





'Cloud' Hanging Over the Adoption of Cloud Computing in Australian ... 

Dec 11, 2016 - of what the term cloud computing means and its benefits; the 23% of .... all wireless and wired systems that permit users in sharing resources.














[image: alt]





Clearing the 'Cloud' Hanging Over the Adoption of ... - Semantic Scholar 

Dec 11, 2016 - improper document management systems within SMEs make it more ...... International Rfid Adoption Study," Supply Chain Management: An ...














[image: alt]





A Secured Cost-effective Multi-Cloud Storage in Cloud Computing ... 

service business model known as cloud computing. Cloud data storage redefines the security issues targeted on customer's outsourced data (data that is not ...














[image: alt]





The Rise of Cloud Computing Systems - SIGOPS 

Jeff Dean. Google, Inc. (Describing the work of thousands of people!) 1 ... Cluster-Based Scalable Network Services, Fox, Gribble, Chawathe, Brewer, & Gauthier ...














[image: alt]





Cloud Computing 

There are three service models of cloud computing namely Infrastructure as a .... applications too, such as Google App Engine in combination with Google Docs.














[image: alt]





Cloud Computing 

called cloud computing, and it could change the entire computer industry. .... master schedules backup execution of the remaining in-progress tasks. Whenever the task is .... You wouldn't need a large hard drive because you'd store all your ...














[image: alt]





Cloud computing - SeniorNet Wellington 

Google Search. â€¢. Google 'Cloud' listings showing 'most popular' blog links. â€¢. FeedBurner which provides free email updates. â€¢. Publications o Class Application Form 2010 o Events Diary o Information Booklet o Manuals Available o Newsletters o














[image: alt]





Cloud Computing 

[10]. VMware finds cloud computing as, â€œis best under- stood from the perspective of the consumer .... cations and other items among user's devices, like laptop,.














[image: alt]





Google Cloud and Australian Privacy Principles Cloud Platform 

Principles (APP), regulates the way organisations and government agencies handle the personal ... Direct marketing. 8. Cross-border disclosure of personal information. 9. Adoption, use or disclosure of government related identifiers. 10. Quality of p














[image: alt]





Leading Interoperability and Innovation in Cloud Computing ... 

... of the apps below to open or edit this item. Constantino Vazquez - OpenNebula - Leading Interope ... ty and Innovation in Cloud Computing Management.pdf.














[image: alt]





Cloud Computing - produktblad.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Cloud ...














[image: alt]





Cloud computing - Seniornet Wellington Home 

specifically to indicate another way online computing is moving into the 'cloud computing' ... Another useful example is the free Adobe Photoshop Express, at.














[image: alt]





DownloadPDF Cloud Computing 

of cloud-based services. In. Cloud Computing: Concepts,. Technology &Architecture,. Thomas Erl, one of the world's top-selling IT authors, teams up with cloud.














[image: alt]





Mobile Cloud Computing 

cloud computing into the mobile environment and overcomes obstacles related to the ... storage, and bandwidth), environment (e.g., heterogeneity, scalability, and ..... iPhone 4S, Android serials, Windows Mobile serials decrease 3 times in ...














[image: alt]





FinalPaperINTERNET OF THINGS AND CLOUD COMPUTING FOR ... 

FinalPaperINTERNET OF THINGS AND CLOUD COMPUTING FOR AGRICULTURE IN INDIA170531.pdf. FinalPaperINTERNET OF THINGS AND CLOUD ...














[image: alt]





FinalPaperINTERNET OF THINGS AND CLOUD COMPUTING FOR ... 

national food security also. ... than the average level in the world and the production value per capita and land yield per unit are also on .... IOT and cloud computing applications in agriculture are as mentioned below: ... FinalPaperINTERNET OF TH














[image: alt]





Cloud computing - Seniornet Wellington Home 

of IT professionals did not understand what 'cloud computing' was about. ... The application even allows you to save your documents and spreadsheets in ... If you have used Google Docs as your web based application software and saved it on Google ...


























×
Report 'Cloud' Hanging Over the Adoption of Cloud Computing in Australian ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















