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 Background: Now days cloud computing is one of the most important technologies in 

Information Technology (IT) world. Small and medium enterprises (SMEs) with low 

budget and human resources are one of the major groups that tend to use cloud 

computing for achieving the benefit of this technology. In this case, many factors affect 
on adoption of cloud computing for SMEs and environmental factors are play important 

role in this area. Objective: The aim of this research was to develop the model base on 

environmental context in adoption of cloud computing for SMEs. Results: A 
questionnaire was given to a number of experts of IT department of their SMEs, which 

presents the actual sample of this study. The data were analyzed through Partial Least 

Square (PLS). Conclusion: In this study, all measurements have an acceptable value. 
We found adequate internal consistency between items in the questionnaire. Based on 

the result obtained in the study, the overall results strongly confirm the reliability and 

validity of the questionnaire.  
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INTRODUCTION 

 

 Economies are comprised of many companies, majority of which are Small and Medium- sized Enterprises 

(SMEs). They play a very important role in each market by significantly contributing to each country’s Gross 

Domestic Product (GDP) and its labor market. (Sadat Safavi, Amini, Abdollahzadegan, & Hidayati Zakaria, 

2013). Therefore proposing new strategies or developing new systems that can help SMEs become more 

efficient and productive is not only beneficial for SMEs but also for the economy as a whole 

(Abdollahzadehgan, Moshfegh Gohary, Ab Razak, & Amini, 2013). One of the strategies that can help SMEs 

become more efficient is the use of appropriate Information and Communication Technologies (ICT) (Tan, 

Chong, Lin, & Eze, 2009). Size and structure of SMEs make them face many challenges (Abdollahzadehgan et 

al., 2013). The main challenge is to not have access to enough resources (e.g. financial resources). Moreover, in 

comparison to large companies, small firms have less tolerance in bearing cost and risk of adopting new 

innovations (Malecki, 1977). SMEs are very cost conscious; they should keep their costs under control. 

Although adopting new technologies help SMEs gain competitive advantage, it usually involves high cost. 

Fixed costs, operation costs and training costs are different types of costs that are usually parts of any IT 

investment (Amini, Bakri, Sadat Safavi, Javadinia, & Tolooie, 2014). On the other hand in many cases the 

actual cost of project becomes higher than the initial estimate (Jorgensen & Molokken-ostvold, 2006). The high 

costs and risks that are involved in IT projects prevent SMEs to easily invest in or adopt new technologies 

(Sadat Safavi et al., 2013). 

 Cloud computing is a new phenomenon, which helps SMEs tackling many issues such as, cost and risk 

management (Sadat Safavi et al., 2013). There is no universal definition for cloud computing; but in this 

research cloud computing is defined as a computing paradigm in which the computing resources are delivered to 

customers over a network (e.g. Internet) (Amini, Sadat Safavi, Sohaei, & Noorbakhsh, 2013). Companies can 

access the available services on-demand. In other words they can access the computing resources at anytime and 

anywhere they have access to the network (e.g. Internet) (Neves, Marta, Correia, & Neto, 2011). Cloud 

computing is an alternative of deploying applications and systems on-premises. Customers do not need to install 
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or develop computing resources in-house. Computing resources, which are, but customers can access not limited 

to networks, servers, storage, applications, and services over a network (e.g. Internet) (Rath & Kumar, 2012). 

One of the main differences between developing a system on-premises and using cloud computing is that 

customers are not responsible for operating the actual technology. Customers only use the computing resources 

and pay for the service they used. This significantly reduces the risk and cost of managing the technology 

(Amini, Sadat Safavi, Dashti Khavidaki, & Abdollahzadegan, 2013). This is specifically beneficial to SMEs. 

Cloud computing allows SMEs to reduce the investment cost, the project risk, and the operation and 

maintenance costs (Amini et al., 2014). 

 Many factors affect on adoption of new technology such as cloud computing (Low, Chen, & Wu, 2011). 

One of the most important factors that affect on adoption of cloud computing is environmental factors 

(Alshamaila, Papagiannidis, & Li, 2013). Environmental aspect of refers to structure of the industry, 

technological support infrastructure, and government’s regulations (Amini & Sadat Safavi, 2013a). Some 

researchers believe that in the rapidly growing industries the adoption is higher, while in mature or declining 

industries, innovation practices are not clear. Another environmental factor that influences the adoption process 

is the availability of skilled labor. The impact of government on innovation process is not clear. Government 

regulation can either support or inhibit the adoption of innovation (Baker, 2012). 

 

Literature Review: 

Cloud Computing:  
 Several computing paradigms have promised to deliver a utility computing vision, and these include cluster 

computing, grid computing, and more recently, cloud computing (Armbrust et al., 2010; Buyya, Yeo, 

Venugopa, Broberg, & Brandic, 2009). Cloud computing is a new paradigm shift in which including computing 

resource services, soft applications of distributed systems and data storage. Thus, the computing world is 

quickly transforming toward a system of deriving relative applications for millions to extend as a service rather 

than to run on their personal computers (Amini & Sadat Safavi, 2013b). 

 There exists no common standard or definition for cloud computing (Goscinski & Brock, 2010; Jain & 

Bhardwaj, 2010; Jing & Jian-Jun, 2010; Liu, Zhang, Wu, Cai, & Qin, 2010; Sultan, 2010), even though it is not 

a completely new concept. Researcher defined a style of computing in which massively scalable IT-related 

capabilities are provided as a service to external customers using Internet technologies (Amini, Sadat Safavi, 

Sohaei, et al., 2013). Cloud computing will be adopted by firms that are likely to use a more hybrid process of 

on-premise, “public” cloud and “private” cloud services when appropriate (Goscinski & Brock, 2010). 

Moreover, cloud computing is a new business model wrapped around new technologies, such as virtualization, 

applications (Software as a Service (SaaS)), platform (Platform as a Service (PaaS)), and hardware 

(Infrastructure as a Service (IaaS)) (Bharadwaj & Lal, 2012). 

 

Environmental Context:  

 The environmental context is the setting in which the firm conducts its business, and is influenced by the 

nature of the industry, the firm’s competitors, its access to resources supplied by others, and its interactions with 

the government (Lippert & Govindarajulu, 2006). Of these, the determinants that have an impact on the 

adoption of cloud computing are the firm’s competition and the regulatory environment (Zhu, Dong, Xu, & 

Kraemer, 2006). Environmental context, which refers to the arena in which a firm conducts its business; it can 

be related to surrounding elements such as industry, competitors and the presence of technology service 

providers (Alshamaila et al., 2013). 

 

Competitive Pressure:  
 The external environment can have a direct effect on the firm’s decision (Sadat Safavi, Amini, & Javadinia, 

2014). The competitive pressure faced by a firm is a strong incentive to adopt relevant new technologies 

(Majumdar & Venkataraman, 1993). Prior empirical studies have noted the importance of competitive pressure 

as an adoption driver (e.g. see (Crook & Kumar, 1998; Grover, 1993; Iacovou, Benbasat, & Dexter, 1995). For 

instance, Leibenstein reported that competition exerts strong pressures on organizations to search for new 

alternatives to improve their production. In the context of small businesses (Leibenstein, 1976), Premkumar and 

Roberts found that competitive pressure was an important determinant of adoption (Premkumar & Roberts, 

1999). This factor was also suggested in the outsourcing literature, where many firms outsourced their IT 

infrastructure to improve effectiveness (Lacity & Willcocks, 1998). Better choice of new technologies may help 

businesses to offer lower prices, thus being able to increase their market share (Majumdar & Venkataraman, 

1993). 

 

Regulatory Support:  

 Refers to the support given by the government authority in order to encourage IT innovation by firms (Zhu 

et al., 2006). The impact of existing laws and regulations can be critical in the adoption of new technologies. 
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Prevailing government regulations can encourage or discourage businesses to adopt cloud computing. For 

example, the national legislation in Portugal, (and the European Union) have specific mandates to protect 

organizational data. Moving to a cloud-based solution can be a costly venture for smaller firms that lack the 

resources to maintain compliance. 

 

Industry:  
 According to Levenburg et al., the adoption of IS innovation by a firm can be influenced by the industry in 

which the firm operates (Levenburg, Magal, & Kosalge, 2006). More specifically, it has been reported that the 

industry to which a business belonged influences the business’s information processing requirements, which 

might have an effect on the firm’s adoption of new technology (Yap, 1990). On the other hand, there are also 

other studies that suggest that the sector in which a firm operates has little influence on IS innovation adoption. 

In the context of cloud computing, many recent statistics used industry as an indicator for adoption, illustrating 

how certain sectors are adopting cloud-computing services more than others (Levy, Powell, & Yetton, 2001).  

 

Market Scope:  
 It has been identified as the horizontal extent of a company's operations (Zhu, Kraemer, & Xu, 2003). 

SMEs operate not only locally, but also nationally and even internationally. Therefore, the availability of IS 

innovation can be used by small firms to reach this goal. When firms expand their market reach, they incur 

inventory-holding costs and maybe search costs (for instance, searching for consumers, trading partners, and 

distributors) (Chopra & Meindl, 2001).  

 

Trading partner pressure:  
 Additionally, many firms rely on trading partners for their IT design and implementation tasks (Pan & Jang, 

2008). Some empirical research studies have suggested that trading partner pressure is an important determinant 

for IT adoption (Chong, Ooi, Lin, & Raman, 2009; Lin & Lin, 2008; Pan & Jang, 2008; Zhu, Xu, & Kraemer, 

2004).  

 

Supplier computing support:  
 Marketing activities that suppliers execute can significantly influence SMEs adoption decisions. This may 

affect the diffusion process of a particular innovation. Previous research (e.g. Hultink, Griffin, Hart, & Robben, 

1997;Frambach, Barkema, Nooteboom, & Wedel, 1998 and Woodside & Biemans, 2005) has attempted to draw 

a connection between supplier marketing efforts and the client’s adoption decision. For instance, Weigelt & 

Sarkar, (2009) suggest that a client firm may be able to develop innovation-related capabilities by tapping into 

the experiential learning of its supplier, which, by implication, is a potentially important source of capabilities 

for the client firm, potentially influencing the firm’s innovation adoption. Frambach et al., (1998) highlight the 

importance of activities such as targeting and communication in order to reduce the perceived risk from the 

potential customer. 

 

Research Model: 

 The theoretical model supporting this study is presented in Figure 1, suggesting that environmental factors 

have a positive effect on adoption of cloud computing for SMEs. The pervious sections elaborate on the 

constructs in the model and the proposed relationships between them. 

 

 
 

Fig. 1: Proposed Model. 
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Hypothesis 1: Competitive Pressure effect positively on adoption of cloud computing on SMEs. 

Hypothesis 2: Regulatory Support effect positively on adoption of cloud computing on SMEs. 

Hypothesis 3: Industry effect positively on adoption of cloud computing on SMEs. 

Hypothesis 4: Market Scope effect positively on adoption of cloud computing on SMEs. 

Hypothesis 5: Trading Partner Pressure effect positively on adoption of cloud computing on SMEs. 

Hypothesis 6: Supplier Computing Support effect positively on adoption of cloud computing on SMEs. 

 

MATERIALS AND METHODS 

 

Study Population and Research Design:  

 The study design used for this research was Structural Equation Modeling (SEM). The population of 

interest was defined as a group of cloud computing expert chosen from employees of SMEs in Iran. The 

respondents were the experts in IT field who have worked for the SMEs. Pilot study is a preliminary and usually 

small my scale research study designed to try out procedures, calibrate measuring, and generally serve as an 

address rehearsal before a major study (Gonzalez et al., 2003). Another researcher said that pilot study is 

important for the research to know either any section of the questionnaire has any mistake or not suitable items 

that need to change before continuing to the real research (Tinetti, De Leon, Doucette, & Baker, 1994). 

 

Research Tool:  

 This was a survey research. A questionnaire was developed after extended literature review. The 

questionnaire was given to a number of expert employees from IT department, who presents the actual sample 

of this study. Therefore, the questionnaire was emailed into the IT department in 30 SMEs of Iran that used 

cloud computing in their systems. 

 

Data Collection:  

 According to the Arsham, (2011) that claims a sample size of 30 is a magic number of non-normal 

distributions; we selected sample size at 30. He claims that the sample size of 30 is large enough for a good 

approximation. We limited our sampling frame so data collection was conducted from 30 SMEs and 30 IT 

experts from IT department of these companies fulfill the questionnaire. Data collection was conducted via an 

online questionnaire emailed to heads of Information Systems of 30 SMEs in Iran (all of these SMEs as a cloud 

customers of one cloud provider in Iran) and 30 completed responses were received.  

 

Result of Evaluate Proposed Model: 

Statistical Analysis:  

 We used Partial Least Square (PLS) for data analysis. Indeed, even a casual glance at the IT literature 

suggests that Structural Equation Modelling (SEM) has become necessary in validating instruments and testing 

linkage between constructs (Schreiber, Nora, Stage, Barlow, & King, 2006). The PLS procedure, as one of the 

SEM techniques, has been gaining interest and use among researchers in recent years because of its ability to 

model latent constructs under conditions of non- normality and small to medium sample sizes. It allows the 

researchers to both specify the relationships among the conceptual factors of interest and the measures 

underlying each construct. The logical analysis was running by using smart partial least squares (Smart PLS 

2.0), which adopted the structural equation modelling (SEM) technique. 

 The PLS technique can be very helpful to obtain measures about the internal reliability and validity of the 

research model. These measures can show the level of relationship’s strength between the defined constructs in 

the model. These three concepts are as the requirements the model proposed that should be acquired. Thus, in 

order to confirm the reliability and validity of the research model, this paper has shown the results from the 

internal reliability perspective and the validity perspective for the constructs (Schreiber et al., 2006). 

 

Reliability and Validity:  

 SmartPLS software calculated the factor loadings of the measurement items according to adoption model. 

The factor loadings of all the items exceed the recommended level, with 0.60 representing convergent validity 

(Gefen & Straub, 2005). Table 1 show that all factor loading result from SmartPLS software result for each item 

greater than 0.60 and it mean all the items for each factors valid. Internal consistencies of all variables are 

considered acceptable since they exceed 0.70, signifying tolerable reliability (Fornell & Larcker, 1981). Smart 

PLS also shows the composite reliability. The acceptable values for composite reliability would be the same as 

the researcher sets for Cronbach's alpha. The composite reliability should be greater than 0.60 for exploratory 

purposes (Chin, 1999). The composite reliability of this study is greater than 0.60 for all measurements (Table 

1). The internal consistency was measured using Cronbach’s alpha (α) (Cronbach, 1951). Alpha should be 

greater or equal to 0.80 for a good scale, 0.70 for an acceptable scale, and 0.60 for a scale for exploratory 

purposes (Cronbach, 1951). 
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 Validity is displayed when each measurement item related strongly to its assumed theoretical construct. 

These two validities capture some of the aspects of the goodness of fit model, i.e., how well the measurement 

items relate to constructs. When factorial validity is acceptable, it means each measurement item correlates 

strongly with the one construct it is related to, while correlating weakly or not significantly with all other 

constructs. Smart PLS also shows the validity. Establishing discriminant validity requires an appropriate 

Average Variance Extracted (AVE) analysis. We examined to check whether the square root of every AVE 

(there is one for every latent construct) is much larger than any correlation among any pair of latent constructed. 

As a rule of thumb, the square root of each construct should be much larger than the correlation of the specific 

construct with any of the other constructs in the model (Chin, 1999) and should be at least 0.5 (Fornell & 

Larcker, 1981) (Table 1). 

 
Table 1: Result of Evaluate Proposed Model. 

Construct Items Factor Loading  Composite Reliability Cronbach’s Alpha AVE 

Competitive Pressure CP1 
CP2 

CP3 

CP4 

0.876 
0.788 

0.862 

0.813 

0.884 0.821 0.692 

Regulatory Support RS1 
RS2 

RS3 

0.912 
0.893 

0.917 

0.903 0.887 0.760 

Industry IN1 
IN2 

IN3 

IN4 
IN5 

0.811 
0.879 

0.787 

0.792 
0.801 

0.898 0.878 0.697 

Market Scope MS1 

MS2 
MS3 

MS4 

0.786 

0.792 
0.840 

0.878 

0.842 0.812 0.678 

Trading Partner Pressure TPP1 

TPP2 
TPP3 

TPP4 

0.913 

0.876 
0.798 

0.861 

0.883 0.863 0.684 

Supplier Computing 
Support 

SCS1 
SCS2 

SCS3 

SCS4 

0.840 
0.869 

0.781 

0.794 

0.892 0.877 0.668 

Adoption of Cloud 
Computing  

ACC1 
ACC2 

ACC3 

0.890 
0.908 

0.889 

0.918 0.890 0.713 

 

 Table 1 illustrates the results of the reliability and validity analysis of different constructs of the 

questionnaire. The composite reliability should be greater than 0.60 for exploratory purposes. The composite 

reliability of this study is greater than 0.80 for all measurements (Chin, 1999). Moreover, reliability of the scales 

is tested using the Cronbach alpha. The internal consistency was measured using Cronbach’s alpha (α) 

(Cronbach, 1951). Alpha should be greater or equal to 0.80 for a good scale, 0.70 for an acceptable scale, and 

0.60 for a scale for exploratory purposes. In this study, all measurements have a value greater than 0.80. 

Establishing discriminant validity requires an appropriate AVE analysis that must be at least 0.50 (Fornell & 

Larcker, 1981). In this study, all measurements had values much higher than 0.60.  

 

Conclusion: 

 In summary, our findings confirmed the optimum number of items for each of the constructs of the prepared 

model to produce adequate reliability. The survey measurement tool was revised based on the findings of this 

research. The questionnaire will be administered to a larger population for data analysis and examining the 

hypotheses. The findings of the main study could help the SMEs to understand the potential of environmental 

factors for adoption of cloud computing. Beside, cloud-computing provider can focus on factors such as 

environmental factors to improve their service and attract more customers. 
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