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Abstract

:

The use of big data, artificial intelligence, and new information and communication technologies has led to sustainable developments and improved business competitiveness. Until recently cloud services were classified as having special system requirements for a business organization, and was represented by different cloud computing architecture layers like infrastructure, platform, or software as a service. However, as the environment of IT services undergoes successive changes, companies have been required to reconsider their business models and consider adopting a cloud computing system, which can bring on business achievements and development. Regarding a decision-making model for adopting a cloud computing system, this paper analyzes critical variables in a hierarchical structure of decision areas: technology, organization, and environment, as well as seven factors and 23 attributes based on underlying decision factors of cloud computing adoption by AHP (Analytic Hierarchy Process) and Delphi analysis. Furthermore, this research explores a comparative analysis between demanders and providers of cloud computing adoption. Resultantly, this study suggests several important factors for adopting a cloud computing system: top management support, competitive pressure, and compatibility. From the demander side, the high priority factor was compatibility and competitive pressure; in contrast, related advantage and top management support were regarded as priority factors for providers to service their cloud computing systems.
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1. Introduction


It is a patent fact that many firms are in the process of digital transformation as they innovate traditional operations and services with digital transformation initiatives and technologies not only for their survival but for the profitable growth of business in the 4th industrial revolution (i.e., artificial intelligence (AI), autonomous vehicles, 3D printing, robots and drones, internet of things (IoT), big data analytics and cloud, and social media solutions) [1]. Cloud computing services have particularly continued to grow since it was announced in 2006. In the early days, infrastructure as a service (IaaS), which provided physical computing power such as servers, storage, and networks, was the basic service. But platform as a service (PaaS), which provides developers’ a programming environment, has developed as a significant portion of cloud service. And software as a service (SaaS) has accounted for a considerable part of cloud services. Moreover, hybrid IT has been regarded as a part of the consideration of an IT infrastructure model. According to IDC (Internet Data Center) in South Korea [2], the rate of IT spending has been growing at a rate of 4.5 times since 2009, and it is positively anticipated to end up growing at a rate of better than 6 times more until 2020, boosting total spending on public cloud computing from $67 billion in 2015 to $162 billion in 2020.



In the Korean cloud computing market, communication service providers such as Korea Telecommunication (KT) and SK Telecommunication (SKT) started cloud computing services for firms with services targeting existing individual customers since 2011. Moreover, the South Korean government launched G-Cloud [3,4], a cloud computing service for the government’s public institutions in 2012. Therefore, the South Korean government enforced the Cloud Development Act in 2015 [5,6] to boost the economy, pushing for changes in policies to take off as a leading cloud computing country by 2021. Global cloud service providers have set up data centers in South Korea and have buckled down on cloud computing services since 2015. In these environmental changes, firms have encountered an incremental understanding of the importance of cloud system adoption, and that using cloud computing is considered a common requirement factor for any initiative of digital transformation. According to International Data Group (IDG) [7] research results, the cloud has been expanding its base with various advantages such as agility, flexibility, and efficiency, and that over the last few years, four out of ten South Korean companies are using cloud computing, and 53.1% of conglomerates in Korea have already adopted cloud computing.



Considering this research, its purposes is to suggest a hierarchical decision structure model with the decision areas, factors, and attributes based on the underlying decision factors of cloud computing adoption. The model will support the decision prioritization for cloud computing service adoption and system management. Regarding prior research, the challenges and risk factors of cloud computing adoption were initially looked at its application to specific industries or countries.



However, modern structures of businesses have undergone rapid transformations affected by disruption models with new technologies. Also, the evolution of open-source technology, graphics processing unit (GPU) computing, and artificial intelligence (AI) is causing a huge difference in the cloud computing area. That is, businesses have to make a suitable decision on cloud computing adoption in order to reflect technological, organizational, and environmental changes, and that it is indispensable for them to consider highly organized and holistic influencing factors.



This study reviews the literature on cloud computing adoption and related research, and contributes to an understanding of the order of priority for area, factors, and attributes in a decision-making model, and attempts to grasp the difference between demander and provider priorities for cloud computing adoption. Finally, the suggested model and research results are helpful for an organization to make the right decision regarding cloud computing adoption in order to improve its digital transactions.




2. Literature Review


2.1. Cloud Computing Services in the IT Industry


Since 2000, social media and platform, big data analytics, artificial intelligence, and cloud computing use is increasingly rapidly [8]. These radical changes have led to successive innovations, which has been defined as a digital revolution [9]. This has been called the fourth industrial revolution, which has the “characteristic of a fusion of technologies that is blurring the lines between the physical, digital, and biological spheres.” In this environment, service providers like Google and Amazon launched cloud computing service with the benefits of low cost and low maintenance on the market in 2006 [10]. Technologically, cloud computing involves various hardware, virtualization, distributed computing, and automation technologies based on the internet [11] and provides on-demand self-service including quick auto-provisioning and auto-scaling [12]. Cloud computing is referred to as a new term for a consumption model of computing [13] and is based on agreed service level agreements (SLAs) between demander and service providers [12]. The rapid emergence, its widespread nature, and the pervasive potential of cloud computing have resulted in a significant amount of concern and research in the IT industry [14].



Weiss [15] explained that the cloud computing concept was drawn on legacy architectures and technologies as various cloud shapes, software as a service, the data center, distributed computing, or a utility grid. However, cloud computing is a compelling idea which incorporates all sorts of computing models. Advanced academic studies of cloud computing, published between 2008 and 2012, explained conceptual and operational approaches [16]. For example, Armbrust et al. [13] defined that cloud computing is the application of services which are delivered over the internet, and where the hardware and system software for the services are located in data centers. Foster et al. [17] explained cloud computing as a distributed computing paradigm including abstraction, virtualization, dynamic scalability, and managed services. Mell and Grance [18] at the National Institute of Standards and Technology (NIST) also mentioned characteristics, service models, and deploy models of cloud computing and stated “cloud computing is a model for enabling ubiquitous, convenient, on-demand network access to a shared pool of configurable computing resources like networks, servers, storage, applications, and services that can be released with management effort or service interaction with provider. There are five essential characteristics; on-demand self-service, broad network access, resource pooling, rapid elasticity and measured service. And the three service models are software as a service (SaaS), Platform as a Service (PaaS) and Infrastructure as a Service (IaaS). It also can be the four deploy models; private, community, public, and hybrid.” The characteristics were selected by customer demand and management capability of cloud computing technology. As for the cloud computing service model, software as a service (SaaS) is an application service delivered via cloud infrastructure, and this service is centrally provided and metered on a subscription basis [18]. Platform as a service (PaaS) offers development environments for computing platforms and solution stacks. It can run software solutions on a cloud computing platform without developer’s service to provide hardware and software for the cloud computing system [19]. On the other hand, infrastructure as a service (IaaS) provides computing hardware like servers, virtual machines, networks, and storage, and system software including operating systems [20]. In recent years, a variety of cloud computing services have been provided.



Especially, an organization which wants to install a cloud computing infrastructure needs to consider the cloud computing deployment models. In this case they can select one of the four model types. Firstly, a private cloud provides computing services to an organizational unit and is available to members within a single organization. Its cloud system is located in its own data center or via an internet data center which is rented and operated on-premises by themselves or sometime managed by a third party [21]. Secondly, a community cloud provides computing services to facilitate collaboration for specific purposes such a mission, security, or compliance. Thirdly, a public cloud is not limited to use by one person or firm, and can be operated by a public cloud service provider like Amazon Web Services, Microsoft, and Sales Force [18,22]. Finally, there is a hybrid cloud model which is run by two or more model combinations [23]. It is growing in the market because companies need computing services that not only cover the globe without latency, but also has secure service without interruption [24].



Recently firms have begun to consider what is the right mix of IT systems and services to deploy hybrid IT in complex IT environments. So, the firms need a systematic approach to arrange the key models involved in the cloud computing system, and the IT value networks should be designed to successful management of the cloud computing system [14].




2.2. Cloud Computing Adoption and Influence Factors


Recently adopting a cloud computing system to address growing computing and storage challenges was rushed by governments, research institutes, and industry leaders [17]. Also cloud computing system was predicted as an inevitable future management tool for firms in new technology innovation environment [25]. The studies about cloud computing adoption analyzed and discussed the effectiveness and strategic alignment of cloud adoption [26], challenges, and issues like security, performance or integration, and cloud interoperability solutions [27]. And many researches evaluated the achievements or gaps in the success of cloud computing adoption [10,16,24]. Success factors and determinants of cloud computing adoption have particularly been the most popular in studies. Garrison et al. [28] studied success factors for deploying cloud computing; they found a relationship between trust, technical capability, managerial capability, and cloud-deployment performance. Low et al. [29] identified technological, organizational, and environmental contexts with factors which were proposed in prior studies to understand decision components of cloud adoption. Chen et al. [30] researched best-fitting models for adopting cloud services in an organization. Walther et al. [31] developed a measurement index for accessing cloud system success with system quality, information quality, and net benefits.



Low et al. [29] suggested an underlying model for cloud computing adoption which was validated by the TOE (technology, organization, environment) framework. After it developed between the moderating effects of IT governance structures and processed on these relationships in detail [32]. Alshamaila et al. [33] attempted to explore and develop an adoption model of cloud computing for small and medium business. Gangwar et al. [23] attempted to build a TAM(Technology Acceptance Model)-TOE framework for cloud computing adoption. Zardari and Bahsoon [34] suggested a goal-oriented approach for cloud adoption. The approach included requirements for engineering steps, categories of goals, and steps for cloud adoption. They proposed a toolkit that decision-makers can use to identify their risks and coordinate suitable tools and techniques [35]. A recent study of cloud adoption was conducted in terms of a national perspective and small and medium enterprises [33,36,37], and the case studies described the direct influences of cloud computing on the organization in a wide range of activities, including global enterprises [38,39].



The prior research indicated two things: First, various cloud computing adoption factors can be diversely assorted into technological, organizational, or environmental contexts. The second was that it pursued further understanding of the adoption of cloud computing factors in different industries. For example, Géczy et al. [40] proposed a model which had three main dimensions of cloud computing adoption concerns in alignment with the existing operation model in organizations, management and control of organizational data and services, and legal aspects. Low et al. [29] found that “relative advantage” of the technological context, “top management support” and “firm size” of organizational context, and “competitive pressure” and “trading partner pressure” of the environmental context were statistically a significant effect for the adoption of cloud computing in the high-tech industry. In addition, they understood that “compatibility”, “complexity”, and “technology readiness” were not identified as significant factors. In a goal-oriented approach, Zardari and Bahsoon [33] provided systematic guidance which was grounded in organization’s weighing the choice and risks of adopting cloud computing. They emphasized establishing goals as an important factor. Within a resource-based theory view, Garrison, et al. [28] proposed a model of cloud deployment which emphasized organization specific capabilities including “technological infrastructure” and “technology support infrastructure relational resource”. Khajeh-Hosseini et al. [35] emphasized that “cost” is one of the affecting factors for the adoption of cloud computing systems and developed a cost modelling tool.



Recent studies have considered “institutional factors”, “efficiency”, and “availability” in cloud computing desires as cloud computing adoption factors [24,41]. Bhat [36] suggested “laws and regulation” as the institutional factors. Besides, Yeboah-Boateng and Essandoh [37] mentioned the relative important influence of “adequate users and technical support” as the environmental factors. Oliveira et al. [11] created a model to assess the determinants which influence to adopt cloud computing, and presented the holistic assessment factors by the model. They identified “security concerns”, “cost savings”, “relative advantage”, “complexity”, “compatibility”, “technology readiness”, “top management support”, “firm size”, “competitive pressure”, and “regulatory support” as factors. Based on this model, Gangwar et al. [23] suggested an organization’s important determinants for adopting cloud computing were “relative advantage”, “complexity”, “compatibility”, “ease of use”, “usefulness”, “top management commitment”, “organizational readiness”, “training and education”, “competitive pressure”, and “trading partner support”. Gutierrez et al. [38] found that “complexity”, “technology readiness”, “competitive pressure”, and “trading partner pressure” were decision-makers’ affecting factors for cloud computing adoption. Ray [42] developed the four important focus areas for cloud computing adoption including reliability, security, vendor expertise, and availability.





3. Research Method


3.1. Analytic Hierarchy Process (AHP)


This research utilized the Delphi Analysis technique along with AHP (Analytic Hierarchy Process). In the two weeks in early August 2017, we conducted interviews with nine experts in Korea. First, key factors and attributes for deciding on cloud computing adoption derived from previous studies were analyzed to identify objective determinants using the Delphi technique and criteria set by five cloud computing professionals. In the process of deriving key determinants and strategic alternatives for cloud computing adoption, AHP analysis was used to arrive at the decision-making process. The decision making model was based on variables defined by AHP analysis, conceived and developed by Saaty [43]. Through hierarchical analysis on decision-making problems, AHP analysis offers the best alternative. This research used this process as a methodology for decision-making and for prioritizing processes, and through pairwise comparison of factors that compose the decision-making hierarchy, the knowledge, experience, and intuition of evaluators can be determined.



Through this process, AHP has proven beneficial for decision-making when the factors are difficult to measure. This research has eliminated the complexity among candidate factors of the technology area from the initial decision-making framework. In addition, it revised the security factors into the security concern attributes of the related advantage. Even with nine experts, AHP is a valid social science research method [44,45]. Also, the AHP method is commonly used not only in business management decision-making processes, but also in various information system research [46].




3.2. Research Framework and Variables


The decision-making framework to adopt cloud computing system was developed based on the TOE framework (Figure 1). The feature of this framework was designed as a three-tier architecture including decision areas, decision factors, and decision attributes to facilitate intuitive and rapid decision- making for decision-makers. All of the identified factors from prior research regarding cloud computing adoption were considered as options for the factors and attributes in the research model. Those factors were placed accordingly by nature into factors and attributes in the framework. Furthermore, we disregarded some factors like “complexity” and “firm size” in factors after reviewing with experts.



The variables were grouped via the best-quoted research to determine the decision factors and attributes evaluated in related studies on cloud computing adoption. Each factor and attribute were examined to conclude their appropriateness for adopting a cloud computing system. Table 1 summarizes both the factors and attributes which were determined through this research approach.




3.3. Data Collection


The data were collected in August and September 2017 through interviews in person. One interview via email with a resident overseas was conducted. The survey participants’ detailed demographic information is presented in Table 2. We selected 20 respondents who are experts in novel technology adoption and have experience in cloud computing system adoption in organizations. We divided 20 respondents into 10 demanders and 10 providers. Twenty respondents who had more than fifteen years of experience in information technology (IT) related tasks were selected. We selected 10 demanders who have both experienced and have participated in cloud computing adoption decision activities in the field of finance, manufacturing, and communication industries. We selected 10 service providers who are experts in delivering cloud computing services at global cloud computing service companies (Hewlett Packard Enterprise, Microsoft, Cisco, and Symantec) and several local companies in South Korea.



Regarding previous studies which surveyed 10 pundits on the sue of AHP to analyze success factors in internet service adoption [66], this research, with more than 20 experts, is statistically reliable. The current research asked for surveys from various respondents from these following professional categories: (1) application manager, (2) systems engineer, (3) IT Infrastructure operating manager, (4) IT architect, (5) IT planning team leader, (6) IT project manager, (7) IT consultant, and (8) IT sales. These categorizations were classified for validating respondent’s opinions to adopt a cloud computing system in a firm. The age distribution of the respondents was 85% in their 40 s and 15% in their 50 s. The respondents’ education background was 70% bachelor’s degree and 30% master’s degree. The gender distribution was 90% male and 10% female.



The weights were evaluated using an AHP Excel template which was provided by Business Performance Management Singapore (BPMSG) and was used under MS Excel 2013 on Windows 10. The template provided pair-wise comparisons, consolidation of all judgments, and the results, and used row geometric mean method (RGMM) for calculating priorities and eigenvector method (EVM) for solving eigenvalue problem. The responders’ consistency ratio (CR) for all questionnaires was less than 0.1. Values less than 0.1 indicate that the answers were both logically consistent and meaningful (Related Advantage: 0.013, Compatibility: 0.016, Top Management Support: 0.000, Organization Readiness: 0.001, Competitive Pressure: 0.005, Government Regulation: 0.001, Technology Support Infrastructure: 0.001) [67].



The current research proceeded with pairwise comparison and computation of the area, factor, and attribute weightings with four steps [68]. First, the relative importance of each decision area, each factor, and each attribute was decided after computing the different weights through pairwise comparisons. Second, a vector of priorities was computed. Third the consistency of the judgment in each response was determined. Finally, we analyzed the relative importance after dividing respondents into demanders and providers.





4. Analysis Results


4.1. Comparison of the Evaluation Factors


As per Table 3, we analyzed the weights of the factors and contributions from a comprehensive perspective including demanders and providers, and it presents composite weights and priority of the decision areas, factors, and attributes for adopting a cloud computing system. The local means the weight which measured the priorities among each decision areas, factors, and attributes. The global means the weight which measured integrally the priorities of all decision areas, factors, and attributes in the framework. From a Korean enterprise cloud computing adoption expert’s point of view, the environment area had become the top priority with 0.38618. The organization area (0.34116) was the second highest priority, and the technology area (0.27265) had the lowest priority among the decision areas. Among the decision factors, the Top Management Support factor had become the top priority with 0.21190. The Competitive Pressure factor (0.17662) had second priority. The Compatibility factor (0.17437) was the third priority. The Organization Readiness factor (0.12910) was fourth highest. The Government Regulation factor (0.10887) was the fifth highest priority, while the Related Advantage factor (0.09816) had the lowest priority. Top Management Support was a significant factor for adopting a cloud computing system, as seen in previous studies [23,29]. However, Compatibility did not correspond to a previous study [11,29]. This finding implies that when decision-makers in South Korea decide to adopt a cloud computing system, they consider that compatibility with existing systems is important to maintain the stability of the legacy system. Low et al. [29] thought that negative influence was a possibility for the Relative Advantage because of complex charging mechanisms. But Relative Advantage was not regarded as a negative influence or a barrier to adopting cloud computing in this study.



Among the decision attributes, the Increases in the Relative Competitive Position attribute had become the top priority with 0.08889. The Long-Term Vision attribute (0.08084) had second priority. The Commitment of Resources attribute (0.07784) was the third highest. The Law and Policy attribute (0.06867) was fourth highest. The Technological Infrastructure attribute (0.06458) was the fifth highest priority, and the Cost Benefit attribute (0.00736) had the lowest priority. The results of the priority of decision attributes came from decision-makers seeking to gain a sustainable competitive edge in their organization through the adoption of cloud computing system. And the Law and Policy attributes show that the South Korea government’s cloud development act [5,6] has affected decision-makers who are considering introducing cloud computing. Furthermore, Technological Infrastructure was also regarded as an important attribute unlike previous findings [29].




4.2. Comparison Analysis of Decision Factors


The decision factors have been analyzed for the difference in the priorities of decision factors for enterprise cloud computing adoption between demander and provider. In contrast to Table 3, Table 4 presents the comparison results of decision factors for enterprise cloud computing adoption, and different points of views from each demander’s and provider’s side. From the perspective of provider, the Related Advantage factor was the top priority with 0.78120. The Top Management Support factor (0.34747) was the second highest priority; the Competitive Pressure factor (0.17204) was third highest; the Organization Readiness factor (0.13660) was fourth highest; the Compatibility factor (0.12372) was the fifth highest priority, and the Technology Support Infrastructure factor (0.06009) had the lowest priority among the decision factors. From the perspective of demander, the Compatibility factor was the top priority with 0.22608. The Competitive Pressure factor (0.14770) was the second highest priority; the Technology Support Infrastructure factor (0.14761) was third highest; the Government Regulation factor (0.13008) was fourth highest; the Top Management Support factor (0.11401) was the fifth highest priority, and the Organization Readiness factor (0.10764) had the lowest priority among the decision factors.



These findings suggest that the Competitive Pressure was a significant factor for both provider and demander. However, the Relative Advantage and the Top Management Support factors in provider’s decision factors indicate that providers are more likely to focus on the benefits of adopting cloud computing systems, and that top management has a lot of influence on decision-making of the provider [4]. When it comes to adopting cloud computing, demanders are more likely than providers to seek for system stability and upgrade without making massive changes to the legacy system, and they are prone to adopt cloud computing systems to gain high competitiveness.




4.3. Comparison Analysis of Decision Attributes


This research analyzed the difference in priorities of decision attributes of enterprise cloud computing adoption between demanders and providers. Table 5 presents the comparison results of decision attributes of enterprise cloud computing adoption between demander and provider. From the perspective of providers, the Long-term Vision attribute had become the top priority with 0.14913. The Commitment of Resources attribute (0.13755) was the second highest priority; the Generation of New Business Opportunities attribute (0.09763) was the third highest; the Financial Readiness attribute (0.08915) was fourth highest; the Establishing Goal attribute (0.06079) was the fifth highest priority, and the Manageability attribute (0.00778) had the lowest priority. From the perspective of demander, the Vendor Expertise/Availability attribute was the top priority with 0.10735. The Law and Policy attribute (0.08294) was the second highest priority; the Usefulness attribute (0.08280) was third highest; the Technological Infrastructure attribute (0.07034) was fourth highest; the Generation of New Business Opportunities attribute (0.06408) was the fifth highest priority, and the Manageability attribute (0.00851) had the lowest priority.



The Vendor Expertise/Availability was the highest attribute of demanders. This is consistent with the results of a previous study that the trust between client organization and cloud provider was a significant success factor of cloud computing deployment [28]. It explains that trust and a relationship with a service provider are important for deciding a service adoption in the IT industry. Providers selected Long-Term Vision as the highest attribute. South Korea enterprises tend to make a short-term plan and frequent plan changes because they are sensitive to government regulations [4] and financial effects [5]. But cloud computing adoption and system management need a clear vision and long-term plan for a successful performance. In this discussion, the results highlight the importance of Long-Term Vision to adopt cloud computing services.





5. Conclusions


Understanding the priorities of decision factors and attributes to adopt cloud computing systems is meaningful when organizations ultimately analyze the adoption processes of cloud computing for a firm’s successful digital transformation. The research results show that the demander placed more priority on the environment area, and the provider gave higher priority to the organization area. It means that the demander is mostly affected by external environmental conditions of the firm, and the provider can recognize that the internal factors of the firm have the biggest influence. In terms of a full sample, Table 3 represents the integral perspective of demander and provider, it places great importance on Top Management Support, Competitive Pressure, and Compatibility in that order. By comparison with Table 3, Table 4 indicates a distinctive perspective of two different positions: demander and provider. Resultantly, demanders’ high priorities as decision factors are Compatibility, Competitive Pressure, and Technology Support Infrastructure; on the other hand, the important factors to adopt cloud computing system of providers were Related Advantage, Top Management Support, and Competitive Pressure.



It explains that top management support is a very powerful influencing factor for adopting and decides the cloud computing system within an organization. When companies adopt new technologies, they can see that top-down approaches to decisions still play an important role. The demander chose compatibility as the highest priority of cloud computing adoption factors. It shows the demander is concerned with the most crucial aspect of the stable operation of existing legacy systems and services. By contrast, related advantage is prioritized the highest by the provider. It means the provider appreciate the best benefits of adopting cloud computing for their businesses.



With previous studies, the critical decision factors affecting the successful cloud computing service adoption mentioned were “government regulation and organizational environment” [4], “financial readiness and cost” [5], and “usefulness” [6]. But this analysis’ results indicate Increases in the Relative Competitive Position, Long-Term Vision, Commitment of Resources, Government Incentive, and Law and Policy as the important decision attribute factors to adopt a cloud computing system. Thus, it clearly demonstrates that various corporations highly consider regarding competitive environments to develop their competitiveness with a digital transformation. Companies depend on top management support even if they have a cloud computing system. On the demander side, Vendor Expertise, Availability, Law and Policy, Usefulness, and Technological Infrastructure were valuable factors to adopt cloud computing systems, and it shows that demanders are more sensitive to law and policy than providers and on focused reliability value to consider their cloud computing adoption. But the priority of the decision attributes for providers was in the following order: Long-Term Vision, Commitment of Resources, Generation of New Business Opportunities, Financial Readiness, and Establishing Goals. It means that providers highly consider about goal consciousness and resources to gain momentum for cloud computing adoption.



Consequentially this study demonstrates that identified decision areas, factors, and attributes of the decision-making model influence firm’s decision-making to adopt cloud computing systems. Most of all, this research has defined the important factors based on previous studies and the TOE framework to manage cloud computing services and systems. As a developed structural decision-making model for cloud computing services and management rather than the previously presented models, it supports decision-makers to make the right decision of whether to adopt cloud computing quickly based on priorities in a decision-making model, taking into consideration the current technology, organization, and environmental situation. The comparison analysis results show that demander and provider have different needs and decision concepts of whether to adopt or manage their cloud computing service. Finally, this study proposes to extend the decision-making model to take into consideration things such as the organization’s requirements and capabilities for the cloud computing management.



However, the research needs further research based on comprehensive analyses from various countries and conglomerates to define the general factors and the decision model for the cloud computing management because this study just collected the data by face to face interviews from 12 experts in South Korean companies. And even though this research measured the importance of each areas, factors, and attributes in three categories for the cloud computing adoption, more empirical studies need to figure out the practicality and specificity of the cloud computing.
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Figure 1. The decision-making hierarchy structure to adopt cloud computing system. 
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Table 1. Decision Factors in Cloud Computing Adoption.






Table 1. Decision Factors in Cloud Computing Adoption.





	
Decision Area

	
Decision Factors

	
Decision Attributes

	
Definition

	
Related Reference






	
Technology

	
Related advantage

	
Cost advantage

	
Cost advantage, such as investment costs, administrative costs, and operational costs

	
[10,26,28,47,48]




	
Efficiency

	
Efficient utilization of IT resources

	
[24,26,39,49]




	
Flexibility

	
Flexibility of technical aspects, such as automation of resource provisioning and refuges

	
[13,26,48]




	
Manageability

	
Simplicity of management, such as self-service for end user and management automation

	
[28,48]




	
Reliability/Continuity

	
Improve reliability and continuity of business services

	
[10,26,47,50]




	
Security concern

	
Concern about security issue

	
[51]




	
Compatibility

	
Ease of use

	
Convenience in use of cloud computing system

	
[10,24,26,48]




	
Usefulness

	
The quality or fact of being useful

	
[24,26,39,49]




	
Integration

	
Interconnection and interoperability with legacy system and system

	
[40]




	
Customization

	
Ability to tailor services to suit business conditions




	
Organization

	
Top management support

	
Long-term vision

	
Long term vision for enterprise services and IT infrastructure

	
[52,53]




	
Commitment of resources

	
Assigning and allocating adequate resources

	
[54,55,56]




	
Establishing goals

	
Managing result of new IT adoption as key performance factor

	
[34,57,58]




	
Organization readiness

	
Financial readiness

	
Preparation of budget and financial changes

	
[59]




	
Technological infrastructure

	
Understanding and preparing for the technical preparations of the company and the skills of the workforce

	
[60,61]




	
Environment

	
Competitive pressure

	
Changes of the industry structure

	
The adaptation to changes of industrial structure

	
[62,63]




	
Increases in the relative competitive position

	
The need to gain a competitive edge in a competitive industry




	
Generation of new business opportunities

	
The need for new business development




	
Government regulation

	
Government incentive

	
The Impact of government cloud computing service promotion system (government tax discounts and subsidies)

	
[64]




	
Law and policy

	
Impact of applicable laws and policies (Cloud Computing Development Act)

	
[65]




	
Technology support infrastructure

	
Vendor expertise/availability

	
Technical expertise and service availability of cloud computing service providers

	
[25]




	
Adequate user and technical support from provider

	
Referenceable adequate user and service provider’s technical support capability

	
[41]




	
Relationship with providers

	
Strategic partnership with provider











[image: Table] 





Table 2. Demographic Information.
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Section

	
Characteristics

	
Frequency

	
Ratio (%)






	
Work experience in the related field

	
15–20 years

	
8

	
40




	
20–25 years

	
6

	
30




	
Over 25 years

	
6

	
30




	
Professional area

	
Application manager

	
1

	
5




	
System engineer

	
1

	
5




	
IT Infrastructure operating manager

	
2

	
10




	
IT architect

	
3

	
15




	
IT planning team leader

	
4

	
20




	
IT project manager

	
2

	
10




	
IT consultant

	
5

	
25




	
IT sales

	
2

	
10




	
Highest education received

	
Bachelor’s degree

	
14

	
70




	
Master’s degree

	
6

	
30




	
Age

	
40–50 years

	
17

	
85




	
Over 50 year

	
3

	
25




	
Gender

	
Male

	
18

	
90




	
Female

	
2

	
10




	
Role and responsibility

	
Cloud computing demander

	
10

	
50




	
Cloud computing provider

	
10

	
50
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Table 3. The weights and priority of the decision areas, factors, and attributes for cloud computing adoption.
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Decision Areas

	
The Weights of Areas

	
Decision Factors

	
The Weights of Factors

	
Priority of Factors

	
Decision Attributes

	
The Weights of Attributes

	
Priority of Attributes




	
Local

	
Local

	
Global

	
Local

	
Global






	
Technology

	
0.27265

	
Related Advantage

	
0.36001

	
0.09816

	
7

	
Cost benefit

	
0.12237

	
0.01201

	
20




	
Efficiency

	
0.13657

	
0.01341

	
19




	
Flexibility

	
0.10819

	
0.01062

	
21




	
Manageability

	
0.07498

	
0.00736

	
22




	
Reliability/continuity

	
0.25905

	
0.02543

	
18




	
Security Concern

	
0.19883

	
0.02933

	
17




	
Compatibility

	
0.63954

	
0.17437

	
3

	
Ease of Use

	
0.21670

	
0.03779

	
13




	
Usefulness

	
0.35970

	
0.06272

	
8




	
Integration

	
0.22269

	
0.03883

	
12




	
Customization

	
0.20092

	
0.03503

	
15




	
Organization

	
0.34116

	
Top Management Support

	
0.62113

	
0.21190

	
1

	
Long-term Vision

	
0.38151

	
0.08084

	
2




	
Commitment of Resources

	
0.36733

	
0.07784

	
3




	
Establishing Goal

	
0.25116

	
0.05322

	
9




	
Organization Readiness

	
0.37841

	
0.12910

	
4

	
Financial Readiness

	
0.49930

	
0.06446

	
6




	
Technological Infrastructure

	
0.50021

	
0.06458

	
5




	
Environment

	
0.38618

	
Competitive Pressure

	
0.45736

	
0.17662

	
2

	
Change of the Industry Structure

	
0.24937

	
0.04369

	
10




	
Increases in the Relative Competitive Position

	
0.24734

	
0.08889

	
1




	
Generation of New Business Opportunities

	
0.50329

	
0.03433

	
16




	
Government Regulation

	
0.28191

	
0.10887

	
5

	
Government Incentive

	
0.36874

	
0.04014

	
11




	
Law and Policy

	
0.63081

	
0.06867

	
4




	
Technology Support Infrastructure

	
0.26073

	
0.10069

	
6

	
Vendor Expertise/Availability

	
0.62460

	
0.06289

	
7




	
Adequate User and Technological Support from Provide

	
0.37494

	
0.03775

	
14
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Table 4. The comparison results of decision factors for cloud computing adoption between demander and provider.
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Decision Factors

	
Demander

	
Provider




	
The Weights (Mean)

	
Priority

	
The Weights (Mean)

	
Priority






	
Related Advantage

	
0.11345

	
6

	
0.78120

	
1




	
Compatibility

	
0.22608

	
1

	
0.12372

	
5




	
Top Management Support

	
0.11401

	
5

	
0.34747

	
2




	
Organization Readiness

	
0.10764

	
7

	
0.13660

	
4




	
Competitive Pressure

	
0.14770

	
2

	
0.17204

	
3




	
Government Regulation

	
0.13008

	
4

	
0.08083

	
6




	
Technology Support Infrastructure

	
0.14761

	
3

	
0.06009

	
7
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Table 5. The comparison results of decision attributes for cloud computing adoption between demander and provider.
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Decision Factors

	
Decision Attributes

	
Demander

	
Provider




	
The Weights (Mean)

	
Priority

	
The Weights (Mean)

	
Priority






	
Related Advantage

	
Cost benefit

	
0.01388

	
20

	
0.01872

	
17




	
Efficiency

	
0.01549

	
19

	
0.01351

	
19




	
Flexibility

	
0.01228

	
21

	
0.01058

	
21




	
Manageability

	
0.00851

	
22

	
0.00778

	
22




	
Reliability/continuity

	
0.02939

	
18

	
0.01102

	
20




	
Security Concern

	
0.03390

	
17

	
0.01653

	
18




	
Compatibility

	
Ease of Use

	
0.05291

	
6

	
0.02482

	
16




	
Usefulness

	
0.08280

	
3

	
0.04361

	
8




	
Integration

	
0.05124

	
7

	
0.02692

	
15




	
Customization

	
0.03914

	
12

	
0.02836

	
14




	
Top Management Support

	
Long-term Vision

	
0.03716

	
15

	
0.14913

	
1




	
Commitment of Resources

	
0.03735

	
13

	
0.13755

	
2




	
Establishing Goal

	
0.03952

	
11

	
0.06079

	
5




	
Organization Readiness

	
Financial Readiness

	
0.03725

	
14

	
0.08915

	
4




	
Technological Infrastructure

	
0.07034

	
4

	
0.04739

	
7




	
Competitive Pressure

	
Change of the Industry Structure

	
0.04794

	
8

	
003204

	
10




	
Increases in the Relative Competitive Position

	
0.03567

	
16

	
0.04236

	
9




	
Generation of New Business Opportunities

	
0.06408

	
5

	
0.09763

	
3




	
Government Regulation

	
Government Incentive

	
0.04708

	
9

	
0.03036

	
12




	
Law and Policy

	
0.08294

	
2

	
0.05043

	
6




	
Technology Support Infrastructure

	
Vendor Expertise/Availability

	
0.10735

	
1

	
0.03103

	
11




	
Adequate User and Technological Support from Provide

	
0.0420

	
10

	
0.02986

	
13
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