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Abstract: This study examined into three significant obstructions — ecological, authoritative, and 

innovative — that influence how created ICT is adjusted to or incorporated. It likewise took a gander at 

how SMEs in less evolved countries could investigate the numerous ICT improvement stages by moving 

starting with one then onto the next. Innovation has developed into a cutthroat device in current strategic 

policies, making ICT coordination in SMEs vital. In light of a study of 322 SMEs in Nigeria, this report was 

confirmed utilizing the SmartPLS3 program. The quantitative examination zeroed in on the three speculated 

deterrents to measure the degree to which interior and outside variables might restrict SMEs' capacity to 

contend with regards to corporate development and company extension. In spite of the writing's earlier 

accentuation on the impacts of ICT on the SMEs' development and extension, the examination explained a 

portion of the significant snags looked by provincial SMEs in an arising nation like Nigeria. The making of 

a novel model to help SMEs in understanding the significance of created ICT and recommending a 

procedure for SMEs to go through the phases of created ICT is one of the review's huge commitments. 
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I. INTRODUCTION 

In the corporate world, technologies have significantly increased the competition for competitive advantages. Small and 

medium-sized businesses (SMEs) are not exempt from this dynamic, especially those operating in emerging nations that 

are vying for market share internationally. Small and medium-sized businesses (SMEs) have been claimed to have 

made a substantial contribution to the growth of emerging economies [1]. Previous research has concentrated on the 

variables (barriers) affecting ICT adoption success [2, 3] and their impact on SMEs' performance [4], demonstrating the 

significance of ICT not only for SMEs' organisational performance but also for their business expansion both inside and 

outside the local market [5]. Small businesses have been urged to include ICTs into their organisational structure by 

focusing on owner-manager characteristics [6,7], employee ICT knowledge and abilities [8,] and its advantages [9]. 

These studies have drawn criticism, nevertheless, because the majority of ICT models were created to address problems 

with effective ICT adoption among SMEs from the perspective of an advanced economy [10–12], which is different in 

the context of developing nations [13–14]. The obstacles preventing the proper integration of developed ICTs, 

particularly those operating in the rural context in less developed nations that have been long disregarded, must thus be 

identified. Such research can offer suggestions for lessening the effects of these difficulties [16]. 

Although many of these difficulties have been noted in the literature, the majority of these obstacles do not only affect 

SMEs in developing nations [17]. According to the study provided by [18,19], SMEs in less developed nations have 

greater obstacles that prohibit them from utilising modern ICTs to their full potential. For instance, the development of 

SMEs is influenced by the national economic strategy of each nation, which tries to find long-term solutions to 

problems with low GDP, low per capita income, unemployment, and income distribution [20]. International Monetary 

Fund (IMF) [21] claims that the majority of nations categorised as low-income economies frequently follow more 

stringent policies that are harmful to the expansion of SME. According to certain sources, the limited integration of 

developed ICTs among SMEs, and more notably in rural areas, is directly tied to these restrictive measures [22]. The 

degree of ICT integration among SMEs is typically influenced by the country's economic development, which affects 

SMEs more than large businesses [23, 24]. Weak government regulations often have an impact on the level of 

developed ICT adoption, especially among SMEs, which helps them gain a significant competitive edge in the markets 
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(both local and global markets). Where such policies are in place, they significantly contribute to the successful 

adoption of established ICTs by SMEs. Therefore, it is essential to recognise and acknowledge these obstacles in order 

to foster an environment that fosters SME growth [25]. 

However, the three main obstacles—namely, those connected to technology, organisations, and the environment—were 

found to have significant effects on SMEs as they decide whether to adopt cutting-edge technologies. The significance 

of these obstacles may be one of the reasons why Nigeria, the continent's powerhouse, had a low rating in the 

International Technol- ogy Union (ITU) study, which ranked it 143rd out of 167 nations in 2020 [29]. The level of 

established ICT integration among SMEs in less developed nations cannot be predicted using the constraining factors 

found in rich economies, according to Agwu's [30] argument. In the meantime, the government's key agenda item was 

to create a policy that would promote improved ICT integration among SMEs so that they could appropriately compete 

with their counterparts throughout the world [31,32]. 

This study uses the example of Nigeria to uncover the constraints preventing the successful integration of mature ICTs 

in SME business practises in developing nations. This study makes two contributions. It begins by addressing the gaps 

in the research. Although numerous studies have identified the barriers to ICT adoption, many of these studies have 

neglected to take into account how these barriers may affect the successful adoption of developed ICTs [33]. Second, 

the results of this study have policy repercussions for the effective adoption of sophisticated ICTs by SMEs in 

developing nations. 

There are four main components to the essay. In the first, the literature on technology use in modern firms and SMEs is 

reviewed, and the theoretical model and research hypotheses are looked at. The frameworks for the methodology are 

described in the second part. The third portion summarises the survey's results, and the fourth section discusses them in 

relation to the literature. Finally, we reach findings that also emphasise the research's ramifications. 

 

II. LITERATURE REVIEW 

The Stage-of-Growth (SOG) framework by [35] and the Technology-Organisation-Environment (TOE) framework by 

[34] serve as the theoretical foundations for this investigation. Although numerous ICT models have been employed in 

the literature to explain the adoption of ICTs, they cannot be used to conduct the same inquiry in the contexts of the less 

developed nations because of some contextual difficulties. The rural areas of developed nations like the United 

Kingdom and the United States of America [14] cannot be compared to Nigeria's rural areas because there is a high 

concentration of people living there without access to basic services like roads, electricity, schools, and hospitals [17]. 

As a result, the two theories will first be thoroughly examined before being modified to fit the specific situations of this 

study. 

To investigate the elements influencing the successful adoption of ICT and its diffusion in SMEs, [34] created the TOE 

framework. The technological contexts, organisational contexts, and environmental contexts are among the elements of 

the framework that can be utilised to explain the adoption of ICT in SMEs [36–38]. The literature pertinent to this study 

provided evidence that some adoption factors, such as those of the leader and the internal and external business 

features, influence how organisations use ICT [39,40]. The owner-manager of the SME's attitude towards change is 

among the traits of the leader, along with internal traits like organisational design and external traits like the openness 

of the system and the significance of ICT in general [41]. Similar to this, some academics have argued that the traits of 

the owner-manager can be seen as belonging to the internal characteristics of the firm. This is one of the main tenets of 

Rogers' DOI model, which also includes the traits of top management and the external characteristics [42,43]. The 

perceived usefulness and perceived ease of use, which are the two qualities of the TAM model, are identical to the two 

theories (the DOI model and the TOE framework). 

The TOE framework has contributed to the literature, but it is not without criticism. The theory has come under fire for 

being overly static in nature because it only considers the variables (i.e., drivers and barriers) affecting the effective 

adoption of ICT. The complexity and dynamisms of the firm's ICT adoption process are not adequately explained by 

the theory, which is the second problem. When utilising the TOE framework to examine the adoption of ICT in SMEs, 

attention must be given because it differs significantly from other models that have been studied in the past due to its 

high number of variables, which makes it richer and more robust [44]. 
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2.1. Model of Stages-of-Growth (SOG) 

The stages-of-growth model was first put forth by [35], who suggested a four-stage model. Later on, [45,46] enlarged 

the model to a six-stage model. The model's foundation was the requirement to match the firm's management plan with 

the stage at which ICT adaption is currently being developed [47]. It is not necessary to complete each element 

embedded in each stage, according to Cieciora et al. [48], who also created a four-stage model. This statement gives the 

idea that it is feasible to pick a specific component of the produced ICT to work with and advance with. The authors of 

[49], who validated the stage-of-growth model submitted by the authors of [50] but did not specify the individual 

stages, supported these findings. Rustly et al. [51] suggested a five-stage model, asserting that each organisation would 

go through a different learning curve as it adapted to the recently established ICTs. Shee et al. [52] questioned this 

finding on the grounds that the model just categorises an organisation into one stage without describing how it might go 

from one stage to the next. 

A model created by Kannabiran and Dharmalingham [9] explains in detail how businesses can develop their use of ICT 

while also demonstrating how adaptive organisations can go from an early stage to a more mature level. Olivera and 

Martins [53], who found the methodology to be a little overly complicated and consequently proposed a model that is 

more advantageous and focuses more on activities than outputs because they are less contextual, criticised this finding 

as well because activities offer the decision-makers some better indicators of what to do at each stage of developed ICT 

adaptation. Similar to how many authors have proposed various stages of ICT growth models based on these models for 

a variety of purposes, including: end-users of developed ICTs [54], information centres [55], technology-based new 

ventures [56], ICT planning [57], and ICT portfolio management [58], the empirical testing of the stages proposed in 

these models has, for the most part, been positive. 

A number of new stages of growth models have been developed and introduced as a result of the development of 

advanced ICTs, such as e-businesses. In order to illustrate the activities involved in both the developed ICT processes 

and the traditional ICTs, Kannibiran and Dharmalingam [9] suggested a developed ICT model that incorporates the 

stage-of-growth model devised by the authors of [59]. The stages-of-growth concept assumes that levels will advance 

as an organisation gains ICT knowledge, experience, credentials, and skills. On the other hand, Duan [60] proposed a 

four-stage model of the development of B2B created ICTs like e-commerce, however the concept is now thought to be 

incorrect [61]. According to Davis [62], who also put forth a stage-of-growth model that was similar to that in [63], 

organisations are not required to complete each stage successfully because they can start at any stage and skip some of 

the stages if they choose. For example, an organisation that is becoming more familiar with recently developed 

technologies, like e-commerce, might start with a later maturity phase. Some scholars [64,65] also agreed that firms 

might pick and choose which developed ICT features to include into their organisational structure. On the other hand, 

according to Spalinger et al. [66], established ICT stages cannot be skipped because the knowledge gained from the 

prior stages is required for the subsequent step. When empirically analysed across several company profile examples, 

Teece et al. [67] discovered that just two growth kinds (i.e., the strategy and objectives, followed by the focus of the 

implementation) were consistent. 

[68–70] used the stage-of-growth model to examine the development of ICTs in companies. For example, several 

academics, such as [57,61], emphasised that progression can be made even though not all elements are in the same 

phase and that stages can thus be bypassed. Chege and Wang [71] discovered that the intranet, which was initially 

developed in the early stages, evolved more quickly to become essential for day-to-day operations, and it was extended 

to integrate the external value chains. These findings had important parallels to [69]'s stage-of-growth model, which 

later became institutionalised in the organisations, and they also found that the intranet was extended to integrate the 

external value chains. Based on the findings of [51], Dahnil et al. [72] have created a data warehousing stage-of-growth 

model, highlighting the need of understanding the stages so that management is better able to plan and is better 

positioned to avoid any errors. In addition to [74], who created a six-stage (levels 0-5) Knowledge Manage- ment 

Capability Assessment (KMCA) model, [75] also developed five-level stage-of-growth models for E-Government and 

ICTs in healthcare and education. Kyakulumbye and Pather [73] created a four-stage knowledge management 

technology (KMT) model. 

A five-stage model for information architectures in local governmental organisations was the topic of comparable work 

by [77] and Won and Park [76], who created a four-stage E-Government model. According to Shee et al. [78], 
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organisations occasionally concatenate stages, and as new technologies are developed or discontinuities take place, the 

number of stages may increase and a new stages-of-growth model may be needed. This viewpoint echoes that of the 

authors of [78], who disclosed that modifications to their stages-of-growth model were made in response to 

advancements in data warehousing technologies. For instance, Kumar [79] later expanded the E-Government stage-of-

growth models into a seven-stage model and suggests the stage of acceptance once it is widely agreed that it is 

worthwhile to proceed. The model also implies that steps can be omitted. A stage-of-growth model was created by 

Singh et al. [80] to control the development of ICTs in healthcare. A five-stage model of growth for ICT service 

outsourcing in higher education was created by Nikou and Mezei [81]. It must be underlined that the [82] model was 

based on the [83] five-stage and [80] three-stage ICT outsourcing maturity models, but neither model was put to the 

test. 

 

2.2. Reasons to Use the Stage-of-Growth (SOG) Model and the TOE Framework 

These models have been used for a variety of purposes. First, while being aware of their shortcomings, the two models 

remain one of the most widely used frameworks and are still employed by IS researchers to describe developmental 

shifts in organisational experiences with ICT adoption [64]. For instance, Lorente-Martinez et al. [55] suggest an 

integrated approach for B2B e-commerce adoption in Australian firms that combines a TOE framework and a phased 

model. Because certain features of the model resonate with both practitioners and scholars, the model continues to be 

intuitively extremely appealing [72]. Additionally, the two models enable researchers to fully assess all contextual 

factors influencing small company organisations, as well as how they modify the idea of learning and understanding 

stages and satisfy the need for classification and order [67]. As a result, using a linear model to describe the adoption 

and use of ICTs may seem appealing. In order to map the development of E-business maturity, Kumar [79] argued that 

the models provide various testable constructs that enable researchers to have a clear understanding of how SMEs move 

from one stage to the next. This leads to the conclusion that the stages' concept is useful in a pragmatic sense because it 

appeals to managers [61]. Third, the models have shown to be a helpful tool for SME's that seek to categorise 

themselves for comparison with their major competitors engaged in E-commerce within their own industry or sector, 

hence highlighting gaps and resulting in strategic measures [72]. Another advantage is that they can offer a roadmap to 

help businesses decide whether it makes sense to go on to the next level [37]. The phases approach, for instance, can be 

used to describe past, present, and future engagement in ICT growth and development. The two models provide 

important direction for examining the existing degree of ICT adoption by outlining how to move forward and where a 

business can concentrate its objectives and resources [16]. Finally, unlike other models, the TOE framework and the 

SOG model allow corporate organisations to break down their ICT activities into smaller, more manageable chunks, 

thereby reducing the complexity of those initiatives. 

 

2.3. Integrated Developed ICT Integration Obstacles 

There are still certain obstacles preventing its successful implementation, notably in the contexts of the less developed 

nations, despite the advantages associated with the successful use of modern ICTs in boosting the organisational 

performance of the SMEs as proven in the literature [24]. Qureshi and York [32] claimed that small enterprises can 

benefit from developed ICT integration. However, there were a variety of concerns surrounding it, and they were 

extensively covered in the literature that was relevant to this study. For example, Wixom and Todd [83] highlighted that 

while most large firms that have been able to adopt and deploy developed ICTs into their organisational framework are 

thereby reaping all of its benefits, SMEs, particularly in emerging countries, are yet to take the advantages developed 

ICTs have to offer due to some barriers affecting its successful adoption. Few research have been done in the context of 

less developed nations, despite the fact that there have been many studies in the literature that look into the factors 

affecting the effective adoption of modern ICTs among SMEs in developed countries. In order to aid in the 

comprehensive understanding of these barriers and the relationship between them, there have also been extensive 

scholarly discussions on the various categories of barriers (i.e., the technologically related barriers, the organizationally 

related barriers, and the environmental related barriers). 2.4.1. technological obstacles 

The successful implementation of sophisticated ICTs by SMEs may be hampered by technologically related obstacles. 

Although numerous impediments have been identified and explored in the literature with regard to developed countries, 
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they may be considerably different with regard to developing countries [53]. The expense of implementation [19], the 

security and quality of the Internet as offered by ISPs [56], the lack of sufficient hardware and software applications 

[47], and website-related issues like privacy and security are a few of the technological impediments that have been 

noted. 

The most important technological hurdle preventing the integration of established ICT has been characterised in the 

literature, among other barriers, as security concerns. For instance, Reggi and Gil-Garcia [36] asserted that the biggest 

obstacle preventing SMEs from adopting sophisticated ICTs is security concerns. According to Alliance [23], the 

primary reasons why most company concerns have failed to adopt and use the recently developed technology are 

security and privacy concerns. This could result in the loss of personal information and financial resources due to fraud 

[51]. The use of advanced ICTs, such as e-commerce, has been hampered by various security challenges, including 

hacking, fraud, and virus attacks, as shown in the study presented by [21]. The high implementation costs and security 

concerns were found to be the two main factors in the study [16] done on the factors influencing the adoption of ICTs 

among SMEs in New Zealand. 

Due to privacy and security concerns, many customers are hesitant to share their personal information online, including 

names, addresses, and even their status [7], which is currently impeding the successful integration of developed ICTs 

among SMEs, particularly in the context of developing countries. Igwe and others, [15] 

asserts that the main obstacles to the adoption and usage of mature ICTs in less developed nations are security concerns, 

as both businesses and customers feel they are not safeguarded from fraudsters. Although new innovations, such the 

usage of smart cards, tend to lessen the crime-related problems preventing the efficient adoption of established ICT, 

Spalinger et al. [66] made it abundantly evident that both businesses and consumers still struggle to adopt and use it. 

One technological impediment mentioned in the literature is the high cost of implementation. However, some studies 

trying to analyse the effective implementation of developed ICTs, particularly among small business firms, claim that 

the high cost of implementation also includes the cost of hardware and software applications as well as the cost of 

setting up the internet facilities and maintenance [54]. The high cost of Internet services offered by Internet service 

providers (ISPs) is one of the barriers preventing SMEs from effectively implementing and utilising developed ICTs, 

claim Jin and Hurd [27]. This is due to the fact that small company businesses have constrained resources and think 

investing in ICT facilities will have a low return. 

This conclusion is supported by a number of studies [25,34,57] that found that one of the main obstacles to the poor 

adoption of these technologies among SMEs in Cyprus is the lack of sufficient money available to the SMEs for the 

acquisition of newly developed technologies. According to Orser et al.'s [39] assessment, one of the reasons for the low 

integration of established ICTs among SMEs is due to technological constraints such security, cost of acquisition, and 

maintenance of ICT facilities. According to the study, small company organisations would not adopt newly created 

technologies if the advantages outweighed the entire cost of acquisition and deployment [53]. 

One of the key elements included under the technologically linked hurdles is the calibre of the Internet service. Other 

factors are allegedly included in this. For example, the stability/reliability of the network, the speed of the Internet 

service provided by the Internet service provider and the level of internet access are some of the setbacks identified and 

discussed in the literature related to this study [71]. Numerous studies in the literature have found that one of the 

biggest barriers to SMEs in less developed nations integrating developed ICTs is the calibre of the Internet connection 

[41]. The non-availability of good Internet services may inform the  SMEs’  decision  of whether to adapt to the newly 

developed technologies while the high speed of the Internet, on the other hand, encourages both the firms and their 

customers to spend more valuable time online. Therefore, slow Internet connections, according to [62], are said to 

discourage SMEs from adapting and using the newly developed technologies more effectively [70]. However, little 

research has been conducted in this regard in the developing countries, par- ticularly amongst the rural SMEs [67].  

 

2.4. Organisational obstacles 

In the literature, certain factors have been identified as organisational-related barriers. The barriers identified under this 

category include the lack of resources at the disposal of the firm, the lack of ICT knowledge and skills amongst the 

employees and the time involved in implementing such technologies [12]. Small business firms may refuse to adapt to 

the new technology if such technology is not compatible with their existing organisational structures. This was 
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evidenced in [27] which revealed that many business organisations refused to adapt to new technology that does not 

support their existing structures. Many scholars have echoed this finding in the literature; for instance, [5,39,63] argued 

that many SMEs would not adapt to or use a newly developed technology if it was too complex and may therefore not 

support their business growth and expansion. This was supported by [20], who pointed out that most SMEs fail to adapt 

or use a developed ICT because they 

 Lack of sufficient time for implementation is another factor identified under the organisational-related barriers in the 

literature. Many studies have identified and discussed this factor as one of the most significant barriers affecting the 

adoption of developed ICTs. Adane [22] argued that the lack of implementation time is one of the key reasons for the 

low integration of developed ICTs, which is a result of not taking time to investigate how the newly developed 

technology works and how it can be beneficial in both the short and the long run.  

 

2.5. Environmental Obstacles 

Apart from the inhibiting factors discussed above, there are some environmental- related barriers that have been 

identified in the literature and that are of great significance for the successful integration and use of developed ICTs, 

particularly amongst small business firms [32]. Many studies have identified and discussed some external-related 

factors inhibiting the effective implementation of newly developed technologies in the literature related to this study, 

which include government policies [53], cultural issues and regulatory issues [61]. The findings of most studies in the 

literature revealed that government policy is the most significant environmental factor affecting the successful 

integration of ICTs amongst the SMEs in the less developed countries. For instance, Orser et al. [39] argued that 

government policies are necessary to protect both buyers and sellers of goods and services online from online 

malpractices such as fraud and unauthorised access to personal information that could be harmful for a business. 

The government, through its policies, can encourage a healthier competition in the telecommunication sector, thereby 

giving more Internet access to SMEs [52]. This result was echoed by Teece and Pisano [67], who concluded after 

conducting a study on the adoption of ICT amongst SMEs in Botswana that the lack of adequate government support 

was the reason for its low adoption. Dassisti et al. [43] emphasised that a lack of government support can destabilise the 

growth of developed ICTs in SMEs, especially when the country does not have standardised policies to regulate and 

allow for competition to thrive in the telecommunication industry. Agwu [30] submitted the theory that government 

support can help accelerate the ICT uptake amongst SMEs by encouraging a more open competition within the 

telecommunication sector. The lack of government support was, however, intertwined with legal and regulatory policies 

[27]. 

 

III. CONCLUSION 

The integration of developed ICTs in rural parts of Nigeria is still a new explo- rative area that is currently gaining 

momentum. The findings of this study show that the technological-, organisation- and environmental-related factors 

have significantly con- tributed to the determination of factors influencing the successful integration of developed ICTs 

by rural SMEs. Similar to all the empirical studies conducted in the context of developing countries in the literature; 

this study has some limitations. First, this study lacks a sampling framework which motivated the need to employ the 

snowball sampling methods which could be a source of bias in the research study. This means that the generalisations 

of the findings as shown throughout the study should be established with absolute care. The study was conducted in less 

developed countries, which means that its findings may be difficult to generalise, particularly in the context of 

developed countries due to contextual issues and technological differences. On the contrary, some findings can be 

generalised to some countries that are within the same region, particularly those in the western part of Africa (e.g., 

Ghana, Sierra Leone, and Togo). 

The self-reporting strategies adopted wherein the participants’ views, knowledge and previous learning/experience that 

were gathered during the interviews were considered as the only measures of assessing the level of implementation of 

developed ICTs amongst the rural SMEs. Consequently, the researcher interviewed only one participant per SME. 

Therefore, it may be very advisable for the future researchers to use other ways of measuring the level of 

implementation of developed ICTs, e.g., through the websites of the SMEs. This means that these websites can be used 

with some self-reporting strategies to confirm the information they are presented with. The research study only 
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considered the factors affecting the successful integration of developed ICTs amongst the rural SMEs. Future 

researchers could consider other areas of the economy in the future. 

It was suggested that future studies should be conducted on the effect of the Inter- net access on mobile phones in the 

perspective of developing countries such as Nigeria. Despite the increasing use of mobile phones to gain access to the 

Internet in Nigeria, it was suggested that future researchers should replicate the integrated model (i.e., the stage growth 

model and the TOE framework) proposed by this study to analyse the factors influencing the integration of developed 

ICTs and use in a diversity of contexts. 

 

REFERENCES 

[1]. Henderson, D. Demand-side broadband policy in the context of digital transformation: An examination of 

SME digital advisory policies in Wales. Telecommun.Policy 2020, 44, 102024.  [PubMed] 

[2]. Basheer, M.F.; Raoof, R.; Jabeen, S.; Hassan, S.G. Exploring the Nexus Among the Business Coping 

Strategy: Entrepreneurial Orientation and Crisis Readiness–A Post-COVID-19 Analysis of Pakistani SMEs. 

In Handbook of Research on Entrepreneurship, Innovation, Sustainability, and ICTs in the Post-COVID-19 

Era; IGI Global: Hershey, Pennsylvania, 2021; pp. 317–340. 

[3]. Chatterjee, S.; Bhattacharjee, K.K.;  Tsai, C.-W.;  Agrawal, A.K. Impact of peer influence and government 

support for success- ful adoption of technology for vocational education: A quantitative study using PLS-

SEM technique. Qual. Quant. 2021, 55, 2041–2064.  

[4]. Eze, S.C.; Chinedu-Eze, V.C.; Nwanji, T.; Bello, A.O. Examining mobile marketing technology adoption 

from an evolutionary process perspective: The study of the UK service SMEs. Int. J. Bus. Inf. Syst. 2021, 37, 

151–181.  

[5]. Hamad, W.B. The role of ICT in knowledge management processes: A Review. Int. J. Eng. Sci. Comput. 

2018, 8, 16373–16380. 

[6]. Karim, N.A.H.A. ICT usage performance of small and medium enterprises and their exporting activity in 

Malaysia. Int. J. Acad. Res. Bus. Soc. Sci. 2018, 8, 2335–2346.  

[7]. Jacobsson, M.; Linderoth, H.C.J. The influence of contextual elements, actors frame of references and 

technology on the adoption and use of ICT in construction projects: A Swedish case study. Constr. Manag. 

Econ. 2010, 28, 13–23.  

[8]. Lawrence, J.E. Examining the factors that influence ICT adoption in SMEs: A research preliminary findings. 

Int. J. Technol. Diffus. 2015, 6, 40–57.  

[9]. Kannabiran, G.; Dharmalingam, P. Enablers and inhibitors of advance information technologies adoption by 

SMEs: An empirical study of auto ancillaries in India. J. Enterp. Inf. Manag. 2012, 25, 186–209.  

[10]. Ali, A. State of growth barriers of SMEs in Pakistan:  A review based on empirical and theoretical models.  

NICE Res.  J. 2018, 158–182.  

[11]. Ndemo, B. The role of mobile technologies and inclusive innovation policies in SME development in Sub 

Saharan Africa. In A Research Agenda for Entrepreneurship Policy; Edward Elgar Publishing: Cheltenham, 

UK, 2020. 

[12]. Syed, H.A.; Schorch, M.; Hassan, S.S.; Skudelny, S.; Grinko, M.; Pipek, V. From Technology Adoption to 

Organizational Resilience: A Current Research Perspective; University of Siegen: Siegen, Germany, 2020. 

[13]. Awa, H.O.; Nwibere, B.M.; Inyang, B.J. The uptake of electronic commerce by SMEs: A mete theoretical 

framework expanding the determining constructs of TAM and TOE framework. J. Glob. Bus. Technol. 2015, 

6, 1–27. 

[14]. Agbor, D.K. Drivers and challenges of ICT adoption by SMEs in Accra metropolis, Ghana. J. Technol. Res. 

2015, 6, 1–16. 

[15]. Igwe, S.R.; Ebenuwa, A.; Idenedo, O.W. Technology adoption and sales performance of manufacturing small 

and medium enterprises in port harcourt. J. Mark. 2020, 5, 44–59. 

[16]. Hoque, R.; Ali, M.A.; Mahfuz, M.A. An Empirical Investigation on the Adoption of E-Commerce in 

Bangladesh. Asia Pac. J. Inf. Syst. 2015, 25, 1–24.  



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                             International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

 Volume 4, Issue 4, April 2021 

Copyright to IJARSCT                   17 

www.ijarsct.co.in                                                   

Impact Factor: 5.731 

[17]. Eze, S.C.; Chinedu-Eze, V.C.A.; Okike, C.K.; Bello, A.O. Critical factors influencing the adoption of digital 

marketing devices by service-oriented micro-businesses in Nigeria: A thematic analysis approach. Humanit. 

Soc. Sci. Commun. 2020, 7, 90. 

[18]. Nikou, S.; Nzei, J. Evaluation of mobile services and substantial adoption factors with Analytic Hierarchy 

Process (AHP). Telecommun. Policy 2013, 37, 915–929.  

[19]. Zhang, F.; Li, D. Regional ICT access and entrepreneurship: Evidence from China. Inf. Manag. 2018, 55, 

188–198.  

[20]. Westerlund, M. Digitalization, Internationalization and Scaling of Online SMEs. Technol. Innov. Manag. 

Rev. 2020, 10, 48–57.  

[21]. IMF Report. The Current Economic Status of Nigeria for the Year (2019). Available online: 

http://www.imf.org.external/country/ NGA/ (accessed on 25 March 2021). 

[22]. Adane, M. Cloud computing adoption: Strategies for Sub-Saharan Africa SMEs for enhancing 

competitiveness. Afr. J. Sci. Technol. Innov. Dev. 2018, 10, 197–207.  

[23]. Alliance, N.G.M.N. 5G White Paper. Next Generation Mobile Networks, White Paper; NGMN: Frankfurt am 

Main, Germany, 2015. 

[24]. Islam, R. E-Communication Adoption and its Impact on SMEs: A Case of Bangladesh. Ph.D. Thesis, Cardiff 

Metropolitan University, Scotland, UK, 2021. 

[25]. Hack-Polay, D.; Igwe, P.A.; O Madichie, N. The role of institutional and family embeddedness in the failure 

of Sub-Saharan African migrant family businesses. Int. J. Entrep. Innov. 2020, 21, 237–249.  

[26]. Ghobakhloo, M.; Arias-Aranda, D.; Benitez-Amado, J. Adoption of e-commerce applications in SMEs. Ind. 

Manag.Data Syst. 2011, 111, 1238–1269.  

[27]. Jin, H.; Hurd, F. Exploring the Impact of Digital Platforms on SME Internationalization: New Zealand SMEs 

Use of the Alibaba Platform for Chinese Market Entry. J. Asia-Pacific Bus. 2018, 19, 72–95.  

[28]. Lenkenhoff, K.; Wilkens, U.; Zheng, M.; Süße, T.; Kuhlenkötter, B.; Ming, X. Key challenges of digital 

business ecosystem development and how to cope with them. ProcediaCirp 2018, 73, 167–172.  

[29]. ITU. Measuring the Information Society Report; International Communications Union: Geneva, Switzerland, 

2020. 

[30]. Agwu, M.E. Analysis of the impact of strategic management on the business performance of SMEs in 

Nigeria. Acad. Strateg. Manag. J. 2018, 17, 1–20. 

[31]. Mendy, J.; Odunukan, K.; Rahman, M. Place and policy barriers of rural Nigeria’s small and medium 

enterprises’ international- ization. Thunderbird Int. Bus. Rev. 2021, 63, 421–436. 

[32]. Okundaye, K.; Fan, S.K.; Dwyer, R.J. Impact of information and communication technology in Nigerian 

small-to medium-sized enterprises. J. Econ. Finance Adm. Sci. 2019, 24, 29–46.  

[33]. MacGregor, R.C.; Kartiwi, M. Perception of barriers to e-commerce adoption in SMEs in a developed and 

developing country: A comparison between Australia and Indonesia. J. Electron. Commer.Organ. 2010, 8, 

61–82.  

[34]. Tornatzky, L.; Fleischer, M. The Process of Technology Innovation; Lexington Books: Lexington, MA, USA, 

1990. 

[35]. Gibson, C.F.; Nolan, R.L. Managing the Four Stages of EDP Growth. Harv. Bus. Rev. 1974, 52. 

[36]. Reggi, L.; Gil-Garcia, J.R. Addressing territorial digital divides through ICT strategies: Are investment 

decisions consistent with local needs? Gov. Inf. Q. 2021, 38, 101562. 

[37]. Matarazzo, M.; Penco, L.; Profumo, G.; Quaglia, R. Digital transformation and customer value creation in 

Made in Italy SMEs: A dynamic capabilities perspective. J. Bus. Res. 2021, 123, 642–656.  

[38]. Ostritsova, V. ICT and Big Data Adoption in Small and Medium Enterprises (SMEs): Regions of Alto Trás-

os-Montes, Castela e Leão and Krasnodar Region. Ph.D. Thesis, Escola Superior de Tecnologia e Gestão de 

Bragança, Bragança, Portugal, 2019. 

[39]. Orser, B.; Riding, A.; Li, Y. Technology adoption and gender-inclusive entrepreneurship education and 

training. Int. J. Gend. Entrep. 2019, 11, 273–298.  



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                             International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

 Volume 4, Issue 4, April 2021 

Copyright to IJARSCT                   18 

www.ijarsct.co.in                                                   

Impact Factor: 5.731 

[40]. North, K.; Aramburu, N.; Lorenzo, O.J. Promoting digitally enabled growth in SMEs: A framework proposal. 

J. Enterp. Inf. Manag. 2019, 33, 238–262.  

[41]. Lin, T.Y.; Maire, M.; Belongie, S.; Hays, J.; Perona, P.; Ramanan, D.; Dollár, P.; Zitnick, C.L. September. 

Microsoft coco: Common objects in context. In European Conference on Computer Vision; Springer: Cham, 

Switzerland, 2014; pp. 740–755. 

[42]. Ajzen, I.; Fishbein, M. (Eds.); Understanding Attitudes and Predicting Social Behaviour. Prentice-Hall: 

Hoboken, NJ, USA, 1980. 

[43]. Dassisti, M.; Giovannini, A.; Merla, P.; Chimienti, M.; Panetto, H. An approach to support I4.0 adoption in 

SMEs: A core- metamodel and applications. IFAC-PapersOnLine 2018, 51, 42–47.  

[44]. Bauer, M.; van Dinther, C.; Kiefer, D. Machine Learning in SME: An Empirical Study on Enablers and 

Success Factors; AWS: Seattle, WA, USA, 2020. 

[45]. Cieciora, M.; Bołkunow, W.; Pietrzak, P.; Gago, P. Key criteria of ERP/CRM systems selection in SMEs in 

Poland. Online J. Appl. Knowl.Manag. 2020, 7, 85–98.  

[46]. Chau, T.; Deng, H. Critical determinants for mobile commerce adoption in Vietnamese SMEs: A preliminary 

study. In Proceedings of the 29th Australasian Conference on Information Systems, Sydney, Australia, 3–5 

December 2018. 

[47]. Al-Jabri, I.M.; Sohail, M.S. Mobile banking adoption: Application of diffusion of innovation theory. J. 

Electron. Commer. Res. 2012, 13, 379–391. 

[48]. Perera, M.H.D.; Perera, M.P.S. Relationship between the antecedents of ICT Adoption and the Business 

Performance of SMEs in the Colombo District, Sri Lanka. Sri Lankan J. Entrep. 2020, 2, 39–48. 

[49]. Suprabha, K.R.; Geetha, V. ICT usage and SME Growth: An Analysis of Small and Medium Enterprises in 

Coastal Karnataka. NitteManag. Rev. 2018, 12, 1–7. 

[50]. Quinton, S.; Canhoto, A.; Molinillo, S.; Pera, R.; Budhathoki, T. Conceptualising a digital orientation: 

Antecedents of supporting SME performance in the digital economy. J. Strat. Mark. 2018, 26, 427–439.  

[51]. Rusly, F.H.; Taliba, Y.Y.A.; AbdMutaliba, H.; Hussina, M.R.A. Developing a Digital Adaptation Model for 

Malaysian Manufactur- ing SMEs. In Proceedings of the 4th UUM International Qualitative Research 

Conference (QRC 2020), Virtual, 1–3 December 2020; Volume 1, p. 3. 

[52]. Shee, H.; Miah, S.J.; Fairfield, L.; Pujawan, N. The impact of cloud-enabled process integration on supply 

chain performance and firm sustainability: The moderating role of top management. Supply Chain Manag. 

Int. J. 2018, 23, 500–517.  

[53]. Oliveira, T.; Martins, M.F. Literature review of information technology adoption models at firm level. 

Electron.J. Inf. Syst. Eval. 2011, 14, 110–121. 

[54]. Saad, S.M.; Bahadori, R.; Jafarnejad, H. The smart SME technology readiness assessment methodology in 

the context of industry 4.0. J. Manuf. Technol. Manag. 2021, 32, 1037–1065.  

[55]. Lorente-Martínez, J.; Navío-Marco, J.; Rodrigo-Moya, B. Analysis of the adoption of customer facing 

InStore technologies in retail SMEs. J. Retail. Consum.Serv. 2020, 57, 102225. 

[56]. Mohanty, E.; Mishra, A.J. Understanding the gendered nature of developing country MSMEs’ access, 

adoption and use of information and communication technologies for development (ICT4D). Int. J. Gend. 

Entrep. 2020, 12, 273–295.  

[57]. Miao, J.J.; Tran, Q.D. Study on e-commerce adoption in SMEs under the institutional perspective: The case 

of Saudi Arabia. Int. J. E-Adopt. 2018, 10, 53–72. 

[58]. MacKenzie, L.M. Use of the Internet as a Business Tool by Small and Medium-Sized Enterprises (Smes): A 

Descriptive Study of Small Minnesota-Based Manufacturers’ Internet Usage; Capella University: 

Minneapolis, MN, USA, 2006. 

[59]. Calderia, M.M.; Ward, J.M. Using resource-based theory to Interpret the successful adoption and use of 

information systems and technology in manufacturing small and medium sized enterprises. Global co-

operation in the New Millennium.In In Proceedings of the 9th European Conference on Information Systems, 

Bled, Slovenia, 27–29 June 2001. 

[60]. Duan, S. An examination of e-market adoption in Australian SMEs.Small Enterp. Res. 2020, 27, 23–38.  



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                             International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

 Volume 4, Issue 4, April 2021 

Copyright to IJARSCT                   19 

www.ijarsct.co.in                                                   

Impact Factor: 5.731 

[61]. Locke, S.; Cave, J. Information Communication Technology in New Zealand SMEs; SSRN: Rochester, NY, 

USA, 2018. 

[62]. Davis, F.D. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS 

Q. 1989, 1, 319–340.  

[63]. Fu, H.-P.; Yeh, H.; Ma, R.-L. A study of the CSFs of an e-cluster platform adoption for microenterprises. Inf. 

Technol. Manag. 2018, 19, 231–243.  

[64]. Ramdani, B.; Raja, S.; Kayumova, M. Digital innovation in SMEs: A systematic review, synthesis and 

research agenda. Inf. Technol. Dev. 2021, 28, 56–80.  

[65]. Ibrahim, A.M.; Hassan, S.; Gusau, A.L. Factors Influencing Acceptance and Use of ICT Innovations by 

Agribusinesses. J. Glob. Inf. Manag. 2018, 26, 113–134.  

[66]. Spalinger, D.; Grivas, S.G.; de la Harpe, A. TEA-A Technology Evaluation and Adoption Influence 

Framework for Small and Medium Sized Enterprises. In International Conference on Business Information 

Systems; Springer: Cham, Switzerland, 2018; pp. 433–444. 

[67]. Teece, D.J.; Pisano, G.; Shuen, A. Dynamic capabilities and strategic management. Strateg.Manag. J. 1997, 

18, 509–533.  

[68]. Xing, Z. The impacts of Information and Communications Technology (ICT) and E-commerce on bilateral 

trade flows. Int. Econ. Econ. Policy 2018, 15, 565–586.  

[69]. Wong, L.-W.; Leong, L.-Y.; Hew, J.-J.; Tan, G.W.-H.; Ooi, K.-B. Time to seize the digital evolution: 

Adoption of blockchain in operations and supply chain management among Malaysian SMEs. Int. J. Inf. 

Manag. 2020, 52, 101–199.  

[70]. Villa, E.; Ruiz, L.; Valencia, A.; Picón, E. Electronic Commerce: Factors Involved in its Adoption from a 

Bibliometric Analysis. J. Theor. Appl. Electron. Commer. Res. 2018, 13, 39–70.  

[71]. Chege, S.M.; Wang, D. The impact of entrepreneurs’ environmental analysis strategy on organizational 

performance. J. Rural Stud. 2020, 77, 113–125.  

[72]. Dahnil, M.I.; Marzuki, K.M.; Langgat, J.; Fabeil, N.F. Factors Influencing SMEs Adoption of Social Media 

Marketing. Procedia-Soc. Behav. Sci. 2014, 148, 119–126.  

[73]. Kyakulumbye, S.; Pather, S. Understanding ICT adoption amongst SMEs in Uganda: Towards a participatory 

design model to enhance technology diffusion. Afr. J. Sci. Technol. Innov. Dev. 2021, 14, 49–60.  

[74]. Luthra, S.; Mangla, S.K.; Chan, F.T.S.; Venkatesh, V.G. Evaluating the Drivers to Information and 

Communication Technology for Effective Sustainability Initiatives in Supply Chains. Int. J. Inf. Technol. 

Decis. Mak. 2018, 17, 311–338.  

[75]. Song, Y.-O. Analysis of Trends in Research on Instruction Models for ICT Teaching and Learning. J. Digit.  

Converg.  2014, 12, 539–548.  

 


