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ABSTRACT 

Purpose: In the 21st century, cloud computing is an innovative idea that has revolutionized 

various sectors, IT organizations and many other organizations are shifting to the clouds 

because these offer many benefits such as infrastructure as a service (IaaS), platform as a 

service (PaaS) and software as a service (SaaS). Also, cloud computing provides the latest 

applications for Small and Medium Enterprises (SMEs) through the Internet with minimum 

start-up cost, easy sharing with remote location and pay-per-use services. According to a 

survey by Euro monitor International, SMEs mainly trade small Electronic Home Appliance 

(SEHA) goods, which are in general regarded luxury goods in many areas of the world, 

including Bangladesh, and are increasing at a 14 percent CAGR in Bangladesh from 2009 to 

2014. However, SEHA goods need to be followed up from the beginning of its production 

until after sales, i.e. warranty, customer relation management, spare parts requirement and 

others. Therefore, cloud computing may be used to have proper monitoring purpose. 

Methodology: In this study, the TOE and DOI models were adapted and extended. Based on 

qualitative research, this study developed a conceptual framework after completing qualitative 

data analysis in the context of Bangladeshi SME focused on SEHA. 

Findings: The results of this research developed an integrated research model based on online 

interview and explored some important factors. 

Practical Implications: This model aids in identifying the influences of cloud computing on 

SMEs that have yet to embrace cloud services but are considering it. It is widely accepted that 

SMEs should use cloud services not just to save money on administration, but also to improve 

efficiency and productivity. 

Originality: This research has explored the most prominent themes through online interview. 

The findings of the study offer valuable themes to cloud providers, managers, and government 

authorities on how to encourage the adoption of cloud computing in SME in developing 

countries. 

Limitation: This research developed a conceptual framework; in future this conceptual 

framework will be validated to generalize the issue. 

1. Introduction 

In the present digital era, it is quite impossible to run the business without adopting the latest 

technologies to communicate with clients or to keep track of sales. Many Small and Medium 

Enterprises (SMEs) are shifting to the virtual clouds because it is ―a platform that brings flexible 

and cost-effective benefits to SMEs‖ (Shimba, 2010; Widyastuti, and Irwansyah, 2018). Cloud 

computing technology also offers many benefits such as infrastructure as a service (IaaS), platform 

as a service (PaaS) and software as a service (SaaS). Another benefit of cloudcomputing is that it 
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overcomes the weaknesses of traditional servers to make faster speed, scalability and efficiency 

(Kumar and Samalia, 2016). 

Along with these benefits, it also improves internal and external processes such as warranty, 

customer relation management, spare parts requirement, and supply chain management, monitoring 

system, fast-tracking communication with the customer, expanding markets, backup data, decision-

making process and others. Given the benefits of cloud computing, SMEs are supposed to eager in 

adopting cloud computing. However, poor infrastructure hinders in fulfilling the business 

expectations of the businessmen and does not encourage them to adopt the technology (Widyastuti 

and Irwansyah, 2018).  

Traditional Information Technology (IT) is preferred by Bangladeshi SMEs concentrating on 

SEHA at the moment, as it requires servers and computers to be connected. The owners are still 

unwilling to adopt the cloud computing services due to the lack of knowledge benefits of using it. 

For instance, cloud computing adds extra risk-level encounters to make it more secures and to 

maintain privacy (Senarathna et al., 2018; Hashizume et al., 2013; Khalil, Khreishah, and Azeem, 

2014). That is why empirical inquiry must be carried out to provide a clear guideline to the 

Bangladeshi Small Electronic Home Appliance (SEHA) for adopting cloud computing services in 

order to make implementation of cloud computing effective. Therefore, a model for adopting cloud 

computing is a necessity for the SMEs, especially for the electronic home appliance sector in 

Bangladesh. To formulate the adaptation framework, this paper views the intention of adopting the 

cloud computing from different angles. 

The SMEs usually trade small Electronic Home Appliance goods which are in general 

considered as luxury goods in many parts of the worlds, but SMEs trade those goods in Bangladesh 

and it is growing in Bangladesh at the rate of 14% CAGR from 2009-2014 based on a report by 

Euro monitor International. Moreover, home appliance traders run their businesses from their small 

premises or showroom as they want to be vibrant in the market. As they do not move to large offices 

as they feel it will be expensive for them. They are reluctant to invest in IT infrastructure as well 

which they consider as an extra cost. However, bringing the gap of their knowledge on benefits and 

advantages of cloud computing will help them not only to save cost on administration but also will 

make it more efficient.  

Hence, the current study aims to find out what challenges Bangladeshi Small Electronic Home 

Appliance manufacturers face while adopting cloud computing technology with an integrated model 

developed by adapting the technology-organization-environment (TOE) and diffusion of innovation 

(DOI) theory. The study will be significant in displaying a clear picture of adopting cloud 

computing in SEHA good in developing countries such as Bangladesh where such SMEs play a 

significant role in poverty by creating job opportunities for the unemployment population of the 

country (Abdin and Begum, 2015; Bakhat and Basher, 2015; Rahayu and Day, 2015). In return, 

appropriate development of small businesses will have a remarkable effect on the fiscal earning of a 

developing country such as Bangladesh.  

2. Literature Review  

In the era of the Internet of Things (IoT), cloud computing is increasing data center technology with 

growing traffic on the Internet. Cloud computing allows business firms or individuals to keep 
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documents on this network, and then these documents can be retrieved from remote locations which 

means that the users can use other computers and outside the network just through the help of the 

Internet. Hence, a user does not have to install or run software programmes in personal computer or 

laptops while using cloud computing technology, but instead storages on the server’s network which 

is accessed through the Internet from anywhere. This is can be accessible as cloud computing 

provides data storage, online applications, (Al Cattan, 2014;Balco, Law, and Drahošová, 2017); 

collaboration, infrastructure as a service (IaaS), platform as a service (PaaS), software as a service 

(SaaS) (Mell and Grance, 2011), and communication as a service (Rao et al., 2015) through services 

which are offered by Cloud service providers. In addition, cloud computing provides latest 

applications for Small and Medium Enterprises (SMEs) via Internet with minimum start-up cost, 

easy sharing with remote location and pay-as-you-go pricing model (Sachdeva, Rana, Kapoor, and 

Shahid, 2011; Mazrekaj, Shabani, and Sejdiu, (2016); Tariq, Tayyaba, Rasheed, and Ashraf, (2017); 

Zhang et al., 2017).  

Past research has on cloud computing in Small and Medium Enterprises (SMEs) from various 

research organizations and scholars identify various problems in adopting cloud computing. In one 

such study, Intuit Inc. (2013) has identified some challenges of adopting cloud computing by SMEs 

such as cost, lack of technical skilled human resources, low awareness of benefits of cloud 

computing technology, security and privacy issues and existing poor infrastructure. Similarly, Qian, 

Baharudin, and Jebna (2016) identified factors such as security and privacy, top management 

support, cost-effectiveness, Internet reliability, and competitive pressure as factors of adopting cloud 

computing in SMEs. However, at the top of their list of factors were top management support that 

influences adopting cloud computing in the SMEs focused on the manufacturing sector in Malaysia. 

Xue (2016) discusses the adoption issues of implementing cloud computing in SMEs focused on 

telemetry equipment manufacturing industry those are still not adopting cloud computing because of 

security and privacy issues. 

On the other hand, Abdollah zadegan, (2013), and Sandu and Gide (2018) identified that 

important success factors of cloud computing in SMEs consist of three organizational factors such 

as top management support, firm size and technological readiness. Many others organizational 

factors can be considered innovativeness of the firm, IS knowledge, financial readiness, 

organizational culture also crucial that impact on cloud computing in SMEs. Decision-makers can 

consider these factors in SMEs that want to evaluate the implementation of cloud-based services in 

their firms. Cloud flexibility, perceived concern, privacy, relative advantage, perceived cost-benefit, 

quality of service, and top management support are among the top cloud adoption priorities that 

need to be improved in the creative industry to ensure that cloud computing adoption is more 

apparent in Indonesian creative industry, according to Gui et al., (2021). In this regard, Hussin et al., 

(2018) believe that determining the appropriate path to adopt cloud computing can facilitate SMEs’ 

to sustain in the cloud computing adoption. Kim, Jang, and Yang (2017) found SMEs are concerned 

with security risks than the financial or performance risks, improving business processes rather than 

cost, management support is more important than resources and vendor support is important than 

support from the government when adopting Software as a Service (SaaS). 
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Table 1. Previous Studies on Cloud Computing Adopting in SMEs 

Author Year Context Framework Methods Variables 

Yazn Al shamail, 

Savvas Papagiann, 

Feng Li. 

2013 UK TOE Interview Relative advantage, 

uncertainty, compatibility, 

complexity, trial ability, size, 

top management support, 

innovativeness, prior 

technology experience, 

competitive pressure, 

industry, market scope, 

supplier computing support. 

Amini and Bakri. 2015 Malaysia TOE and DOI Survey Relative advantage, 
compatibility, security, cost-
saving, technology readiness, 

top management support, 
competitive pressure and 

regulatory support. 

John Paul Kasse, 

Moya Musa, 

Nakawoya Fatuma. 

2015 Uganda TOE Survey Industry characteristics & 

market structure, Technology 

support infrastructure, 

government regulation, 

innovation, decision making, 

availability, characteristics, 

formal and informal 

structures, communication 

process and size and slack. 

Hemlata Gangwar, 

Hema Date, R 

Ramaswamy. 

2015 India TOE and 

TAM 

Survey Technological (Relative 

Advantage, Compatibility, 

Complexity) 

Organisational (Readiness, 

Top management 

commitment, Training and 

Education) 

Environment (Competitive 

Pressure and Trading Partner 

Support). 

Tatjana Vasiljeva, 

Sabina Shaikhulina, 

Karlis Kreslins. 

2016 Latvia Conceptual 

Model 

Survey Legal compliance, unclear 

payment mode, 

infrastructure, control, 

security and privacy, cost 

saving, collaboration. 

Hsin-Pin Fu, Tsung-

Sheng Chang. 

2016 Taiwan TOE Survey Support of senior 

management, organizational 

policies, system information 

security. 

Robert Deli and 

Philipp Brune. 

2017 Germany TOE and DOI Interview Technology readiness, 

relative advantage, top 

management support, support 

of non-IT employees, firm 

size, competitive pressure, 

regulatory support, market 

environment. 

Source: Author’s Compilation 
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However, few researchers have conducted on adoption of cloud computing in SMEs context in 

Bangladesh. According to Rahman and Rahman, (2014) identified that More Developed Countries 

(MDCs) are quickly adopting the cloudcomputing and getting benefits because of their improved 

infrastructure compared to Less Developed Countries (LDCs). Mazumdar and Alharahsheh (2019) 

described about SMEs, such as definitions and characteristics, general issues, and technology 

adoption risks, particularly for Cloud Computing adoption risks. Kabir et al., (2015) proposed a 

framework to help the public and private organisation and they have discussed opportunities and 

obstacles of implementing cloud computing in Bangladesh. According to Khayer et al., (2020) 

performance expectancy, effort expectancy, absorptive capacity, data security and privacy, and 

perceived trust are all major determinants of cloud computing adoption. They also mentioned, cloud 

computing adoption has a positive impact on organizational performance both directly and 

indirectly through organizational agility. It is vital for any form of business firm to understand and 

realize that appropriation of cloud computing is not just a technical issue, but an organizational issue 

as well that comprise of clients, costs, organizational hierarchical issues (Hosseini, Greenwood, and 

Sommer ville, 2010; Marston et al., 2011) and ethical issue (Faragardi, 2017). Therefore, it is 

pertinent to evaluate the process of adoption of cloud computing beyond the technical aspects. 

Current investigations, for example, Service Level Agreement is not entirely connected with the risk 

analysis and return status in the endeavor that embraces Cloud Computing. As Cloud Computing 

requires a high level of commitment, research models may help to reduce the technical, financial 

and social risks (Benbasat and Barki, 2007; Silva, 2007; Eze et al., 2011). 

3.  A Conceptual Model and Hypotheses 

The TOE and DOI models were adapted and extended in this study. This study discovered some 
significant themes based on qualitative research. After completing the qualitative data analysis in the 
setting of Bangladeshi SME focusing on SEHA, this study developed a conceptual framework. 

3.1 Themes Generated from the Qualitative Data 

Interviews of the participants of the study were coded and categorized for creating a thematic 
pattern. The themes generated from this qualitative phase are given in the following table no 2 

Table 2. Themes to be considered cloud computing adoption in SMEs of Bangladesh 

Participants 
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Themes 

Technological Readiness  ×     5 83% 

Perceived Cost Saving       6 100% 

Complexity  ×     5 83% 

Perceived Risk   √   √ 6 100% 

Top Management Support  ×  ×   4 67% 

Lack of IT Resources     ×  5 83% 

Lack of Government Policy       6 100% 

Service Provider Support     ×  5 83% 

Competitive Pressure ×   ×  × 4 67% 

Relative Advantage   ×   × 4 67% 



212                              Rahman & Ahmed (2022). A Conceptual Model for Cloud Computing Adoption 

Compatibility    × × × 3 50% 

Lack of IS Knowledge       6 100% 
Source: Author’s created 

In the above table 2 the leftmost column lists 12 prominent factors mentioned by the 

interviewees. The topmost row consists of 6 participants from SME focused on SEHA in Dhaka, 

Bangladesh. Here organizations are named with a code that symbolize for example SEHA1 stands 

for small Electronic Home Appliance 1 (Please see row 1 column 1 in table 3.1). The tick marks on 

the table are put against those themes that the participants have mentioned in the interview. On the 

other hand, the cross marks indicate that those themes were not mentioned by the participants. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Proposed Conceptual Model for Cloud Computing Adoption on SEHA 

The previous research by Asiaei and Rahim (2016) a perception-based model for cloud 

computing adoption applying a TOE and DOI model, it described and recommended that the 

procedure by which an organization adopts and implements the new technological innovation is 

influenced by the factors such as technological, organizational, environmental, human attitude and 

innovation characteristics. 
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3.2 Technological Context  

Innovative setting alludes to advances that apply to the organization (Tornatzky and Fleischer, 

1990). Technological Readiness (Hassan et al., 2017, cost saving (Dornelas, Souza, and Amorim, 

2017) and complexity (Dornelas, Souza, and Amorim, 2017) have been often referred to as 

significant drivers of cloud computing adoption in small and medium enterprises. 

3.3 Technological Readiness 

Technology readiness refers to evaluate the readiness of existing technologies in the organization 

(Abdollah zadehgan, Razak, and Hussin, 2013; Mohammed and Ibrahim, 2013; Ahmadzada, 

Zayyad, and Toycan, 2016). It is significant for determining the adoption of cloudcomputing in an 

organization and isviewed as influential, either as a facilitator (Oliveira et al., 2014; Tornatzky and 

Fleischer, 1990). Prior studies have proposed that technology infrastructure can be builtup a critical 

stage on which innovation can be executed (Iacovou et al., 1995).The findings revealed that 5 out of 

6 (n=5, 83%) agreed that the readiness of existing technologies in the organizations are positive 

influences for adopting of cloud computing in SEHA of Bangladesh. 

3.4 Perceived Cost Saving 

Cloud computing is for the most accepting in IT cost-cutting for all types of business including 

SMEs or large organizations as it reduces upfront cost, maintaining operations cost and IT related 

costs. Adoption of cloud computing in SMEs not only reduce the cost, but it also improves the 

service quality. Cloud computing altogether diminishes or takes out the requirement for starting 

investment in IT framework in the organization. In this way allowing organizations access ground-

breaking foundation through renting without purchasing them inside and out. Moreover, this enables 

SMEs and new businesses to startups to start small and systematically increase computing resources 

based on their requirements. Furthermore, organizations can divert cash-flow to focus on core 

business ventures. Likewise, cloud computing's ―pay as you use‖ model. This proportion of paying 

for the resources used is more advantageous than buying infrastructure as they might either be over-

utilized or under-utilized (Erl et al., 2013).Participants identified that using cloud computing reduces 

costs as well. In this study, 100% (6/6) of the participants pointed out that reduced cost is one of the 

positive themes that help to adopt cloud computing in SEHA. One of the participants said that;  

“Cloud computing is providing many free services. Even we do not have to pay for software license 

fee, upgrading and maintenance fees (SEHA5).” 

3.5 Complexity 

Complexity is defined as the perceived degree of difficulty of understanding and using a system 

(Sonnenwald et al., 2001). In case of cloud computing adoption, it is measured as the time taken to 

perform tasks, integration of applications with the specialized cloud infrastructure, efficiency of data 

transfer, system functionality, and interface design, and others. Generally, it is perceived to quite 

close to easing of use; there are many studies treating it as two independent constructs. This factor 

had received mixed responses from participants. Complexity was identified as an issue which 

influences cloud computing adoption negatively by participants in SEHA. Out of 6 participants, 5 

(83%) participants mentioned that complexity affects cloud computing adoption negatively in SME 
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in Bangladesh. They have mentioned that using cloud computing is not easy because it is a new 

technology, they do not have proper training and adequate knowledge on cloud computing. That is 

why complexity has a negative effect on cloud computing adoption in SEHA of Bangladesh. One of 

the participants mentioned, 

“Yes, in order to use it quicker at the beginning, I need a lot of time to know what 

the application contains (SEHA 1).” 

3.6 Perceived Risk 

Perceived risk indicates a blend of security and privacy risk that influence how users react to in 

terms of deciding on adopting a specific technology (Dowling, 1986). Security is an occurrence in 

which an organization losses data, records, or other critical information (Bishop, 2012; Oliveira et 

al., 2014). Privacy is an issue that affects the organization or individual, essentially to ―control and 

protect the personal information within an organization‖ that ―can lead to an unauthorized access to 

users account‖ (Zissis & Lekkas 2012). So, perceived risk has an impact on the trust of individuals 

in the decisions. In this study, perceived risk is defined as the amount to which organizational 

decision makers view cloud computing applications as a source of lack of security and privacy. 

Therefore, perceived risk has an impact on the trust in the decisions. Perceived risk was identified as 

one of the most negative significant factors by for cloud computing adoption in SEHA. Out of 6 

participants, all of them mentioned that perceived risk affect cloud computing adoption in a negative 

way. In this study, participants opined that security and privacy are the challenging issues in 

adopting cloud computing in SEHA of Bangladesh. Majority of the participants mentioned breach 

of privacy and security issues as obstacles to use cloud computing services. One of the interviewees 

said; 

“Definitely, we are concern about our data security and privacy. If someone uses 

or opens our files, we should receive an email or message of warning (SEHA 6).” 

3.7 Organizational Context 

Organizational context refers to an organization’s size, scope, and the amount of slack resources 

available internally, or other internal aspects of the organization (Tornatzky and Fleischer, 1990). In 

this study, the organizational factors covered are top management support, lack of IT resources and 

firm size. 

3.8 Top Management Support 

Top management support refers to the fact that willingness of the senior management to approve 

sufficient fund, human and technological resources and other supports for allowing the new 

technology in the organization. Top management as the organization’s decision taker should 

understand the benefits of the innovative technology and how it creates competitiveness 

(Alshamalia et al., 2013). Top management support is important to ensure that all the resources 

needed to adopt technology are available (Oliveira et al., 2014). Without top management support, 

lead to the failure of new technology implementation (Grandon and Pearson, 2004). Therefore, if 

decision makers of the SME notice cloud computing beneficial for the firm and easy to implement 
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then the chances of its adoption increase significantly. Top management support is positively 

influencing adoption of cloud computing for SME in Bangladesh. 

3.9 Lack of IT Resources 

Lack of IT resources refers to the organization’s readiness in terms of technological resources it has 

for adopting new technology (Hassan et al., 2017). IT infrastructure is relevant for determining the 

adoption of new technology in the organization. Lack of IT resources is a barrier that could affect 

the adoption of cloud computing applications as mentioned by participants. 

3.10 Environmental Context  

Environmental context refers to the external environment where the organization operates. The 

environmental factors can be either the restrictions or the enablers for technology adoption (Hsu et 

al., 2014). The environmental factor such as lack of government regulatory, vendor reliability and 

competitive pressure are covered in this study. 

3.11 Lack of Government Policy 

Government regulatory Policy is another environmental factor that affects technology adoption in 

the organization. Firms operating in an environment where government policies are obstructive have 

a hindering of technology adoption. The impact of existing laws and regulations can be critical in 

the adoption of new technologies (Alshamail, Papagiann, and Li, 2013). Lack of government 

policy is an issue which hinders cloud computing adoption in SEHA of Bangladesh, mentioned by 6 

out of 6 (100%) participants. 

3.12 Service Provider Support 

In Cloud computing environment, the firms will get resources as a service from service providers. 

The firms will have depended on service providers for all types of IT services. Therefore, reputation, 

reliability and support from service providers become vital for secure and uninterrupted Cloud 

services (Kumar, Samalia, and Verma, 2017). 83% participants are agreed that Service providers' 

support positively influences the intention to adopt Cloud Computing by SMEs. 

3.13 Competitive Pressure 

Competition pressure refers to "the degree that the firm is affected by competitors in the market" 

(Zhu, Xu and Dedrick, 2003; Oliveira et al., 2014). The competitive pressure faced by a firm is a 

strong motivation to adopt relevant new technologies (Majumdar et al., 1992). Therefore, for small 

businesses, this can become a necessary and strategic move toward new technologies to gain 

competitive grounds over rivals. 4 out of 6 participants mentioned that competitive pressure 

positively influences the intention to adopt Cloud computing by SMEs. 

3.14 Relative Advantage 

The relative advantage defined by Rogers (2003) is ―the degree to which an innovation is perceived 

as being better than the idea it supersedes‖. In this study, the innovation referred to is cloud 

computing and the superseded idea is the other computing paradigms. 67% participants are agreed 

that relative advantage positively influences the intention to adopt Cloud computing by SMEs. 
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3.15 Compatibility 

Rogers (2003) characterizes similarity as ''how much the advancement fits with the potential 

adopter's current qualities, past practices, and current needs.'' Compatibility is a vital determinant of 

development selection (Ling, 2001; Dedrick, and West, 2004; Azadegan, and Teich, 2010; 

Macredie, R. D., and Mijinyawa, 2011). For instance, if the motivation behind receiving cloud 

computing is to exploit the versatility benefits for applications with low-security concerns, at that 

point offloading the capability to the Cloud infrastructure makes economic sense. Subsequently, 

business ability and compatibility are factors that will decide if an organization will embrace cloud 

computing. 50% of the participants mentioned that compatibility positively influences intention to 

adopt Cloud computing by SMEs. 

3.16 Lack of IS Knowledge 

In general, small businesses are lacking in technical skills (Plomp et al., 2014). The lack of IS 

knowledge and IT skills are widespread impediments to effective uptake both during the decision-

making process, as well as once adoption decisions are made. Lack of skills and IS knowledge 

required when innovation must need to be adopted (Jafarnejad et al., 2013). All of the participants 

were agreed that lack of IS knowledge have a negative influence on adoption of Cloud computing in 

SMEs. 

4. Conclusion 

This paper established a conceptual model based on online interviews with SMEs in Bangladesh 

who specialize in Small Electronic Home Appliances (SEHA). This model contributes towards 

identifying the factors of cloud computing on SMEs owner who is yet to adopt cloud services in 

considering the option. It is globally established that SMEs need to adopt cloud services, not only 

for reducing cost on administration but also will make it more efficient and productive. 

Nevertheless, this model needs to be validated and tested, and that is future work planned for this 

research. 
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