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Abstract: In the contemporary business landscape, Small and Medium Enterprises (SMEs) occupy a 

pivotal role in driving economic growth, fostering innovation, and creating employment opportunities. 

However, despite their significance, SMEs often face considerable challenges in adopting cutting-edge 

technologies due to limited resources, constrained budgets, and insufficient technical expertise. Against 

this backdrop, digital transformation has emerged as a vital mechanism for enhancing operational 

efficiency, improving customer engagement, and maintaining competitive advantage. Central to this 

transformation is cloud computing, a paradigm-shifting technology that enables businesses to access 

scalable computing resources, sophisticated software applications, and storage solutions without heavy 

upfront infrastructure investments. 
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I. INTRODUCTION 

In the contemporary business landscape, Small and Medium Enterprises (SMEs) occupy a pivotal role in driving 

economic growth, fostering innovation, and creating employment opportunities. However, despite their significance, 

SMEs often face considerable challenges in adopting cutting-edge technologies due to limited resources, constrained 

budgets, and insufficient technical expertise. Against this backdrop, digital transformation has emerged as a vital 

mechanism for enhancing operational efficiency, improving customer engagement, and maintaining competitive 

advantage. Central to this transformation is cloud computing, a paradigm-shifting technology that enables businesses to 

access scalable computing resources, sophisticated software applications, and storage solutions without heavy upfront 

infrastructure investments. 

Cloud computing represents a departure from traditional on-premise IT systems, offering SMEs the flexibility to deploy 

resources on-demand and pay only for what they use. This shift is particularly beneficial for smaller enterprises that 

lack extensive IT departments or capital-intensive infrastructure. By leveraging cloud-based services, SMEs can 

streamline their operations, enhance collaboration across geographically dispersed teams, and access advanced 

analytical tools that inform strategic decision-making. Furthermore, cloud computing supports business continuity 

through remote accessibility and data backup solutions, which have become increasingly crucial in the face of global 

disruptions such as the COVID-19 pandemic. 

The strategic implications of cloud adoption extend beyond operational efficiency. SMEs can harness cloud 

technologies to innovate rapidly, experiment with new business models, and scale their offerings without the financial 

risks associated with traditional IT expansion. For instance, cloud platforms enable the deployment of customer 

relationship management (CRM) systems, enterprise resource planning (ERP) tools, and e-commerce solutions, which 

collectively empower SMEs to respond dynamically to market demands. Additionally, cloud-based analytics provide 

insights into consumer behavior, inventory management, and supply chain optimization, enabling data-driven strategies 

that were previously accessible primarily to larger corporations. 

Despite these advantages, cloud computing adoption is not without challenges. Concerns related to data security, 

privacy, regulatory compliance, and vendor dependency remain significant barriers for SMEs. Many smaller enterprises 

may lack the expertise to evaluate potential risks or implement robust cybersecurity measures, making them vulnerable 
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to breaches or service interruptions. Moreover, the integration of cloud services into existing business processes often 

requires organizational change management and employee training, which can be resource-intensive. 

Nevertheless, the potential of cloud computing to transform SMEs is undeniable. By strategically adopting cloud 

technologies, SMEs can overcome resource limitations, enhance operational resilience, and unlock new avenues for 

growth. Understanding the interplay between opportunities and challenges is essential for these enterprises to leverage 

the cloud effectively, optimize their competitive position, and navigate the complexities of a digital economy. This 

study aims to explore the transformative impact of cloud computing on SMEs, examining both the strategic benefits and 

the practical obstacles associated with its adoption, ultimately providing a roadmap for informed decision-making in the 

digital era. 

 

II. LITERATURE REVIEW 

 Chaudhry Saeed Ahmad (January 25, 2025) – Chaudhry Saeed Ahmad, affiliated with the University Putra 

Malaysia, co-authored a significant bibliometric study analyzing the adoption of various cloud computing 

service models, including Infrastructure as a Service (IaaS), Platform as a Service (PaaS), and Software as a 

Service (SaaS), specifically within small and medium-sized enterprises (SMEs). His research identifies 

emerging patterns in cloud adoption and highlights influential authors and publications shaping the field. The 

study provides valuable insights for both practitioners and academics by mapping trends, adoption rates, and 

the strategic implications of cloud computing, particularly for SMEs aiming to leverage technology to improve 

efficiency, scalability, and competitiveness. 

 Anuar Shah Bali Mahomed (January 25, 2025) – Anuar Shah Bali Mahomed, also affiliated with the 

University Putra Malaysia, collaborated closely with Chaudhry Saeed Ahmad on the bibliometric study 

examining cloud computing adoption patterns in SMEs. Mahomed contributed to identifying critical trends, 

adoption behaviors, and the challenges SMEs face in implementing cloud technologies. His work provides a 

framework for understanding how different cloud models—such as SaaS, PaaS, and IaaS—affect business 

processes, innovation potential, and overall efficiency. By synthesizing prior research, Mahomed’s 

contributions offer a structured perspective that informs both strategic decision-making and future academic 

investigations in SME digital transformation. 

 Haslinda Hashim (January 25, 2025) – Haslinda Hashim, co-author with Ahmad and Mahomed at the 

University Putra Malaysia, focuses on the strategic impact of cloud computing for SMEs. Her work 

emphasizes how cloud technologies enhance operational efficiency, reduce costs, and improve business 

competitiveness. Hashim’s research explores practical implications for SMEs adopting cloud services, 

including risk management, resource allocation, and strategic planning. By integrating theoretical frameworks 

with real-world adoption data, her contributions highlight actionable strategies for SMEs to leverage cloud 

computing effectively, enabling scalability and resilience. Her studies provide guidance for businesses 

navigating digital transformation in rapidly evolving technological landscapes. 

 Ayaphila Mkhize (October 23, 2024) – Ayaphila Mkhize, affiliated with the University of Johannesburg, co-

authored a systematic review examining the impact of cloud computing on SME performance. The study 

evaluates how different cloud service models, including SaaS, PaaS, and IaaS, influence operational 

efficiency, decision-making, and overall business outcomes. Mkhize’s research provides a comprehensive 

synthesis of prior studies, identifying gaps and opportunities in cloud adoption. The review emphasizes critical 

factors such as cost efficiency, scalability, and technological readiness, offering SMEs guidance on effective 

implementation strategies while highlighting the broader strategic benefits of integrating cloud computing into 

organizational processes. 

 Katleho Mokhothu (October 23, 2024) – Katleho Mokhothu, in collaboration with Ayaphila Mkhize, 

contributed to a systematic review investigating cloud computing’s effects on SME performance. His work 

focuses on adoption challenges, performance metrics, and the technological factors that influence successful 

integration of cloud services. Mokhothu analyzes how cloud computing impacts operational efficiency, 



I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

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

Volume 5, Issue 1, October 2025 

Copyright to IJARSCT DOI: 10.48175/568   327 

www.ijarsct.co.in  

 
 

ISSN: 2581-9429 Impact Factor: 7.67 

 
resource optimization, and competitiveness in SMEs. His research provides insights into both strategic and 

practical considerations, helping SMEs prioritize services that offer the greatest benefit. By evaluating 

multiple case studies and prior findings, Mokhothu offers a nuanced understanding of the variables that 

determine successful cloud adoption and sustainable business transformation. 

 Mukhodeni Tshikhotho (October 23, 2024) – Mukhodeni Tshikhotho collaborated with Ayaphila Mkhize 

and Katleho Mokhothu to produce an extensive analysis of cloud computing adoption in SMEs. Tshikhotho’s 

research highlights the key factors that influence whether SMEs successfully implement cloud technologies, 

including technological infrastructure, employee readiness, and management strategies. His study also 

examines how adoption affects overall business performance, identifying critical enablers and barriers. By 

combining quantitative and qualitative insights, Tshikhotho provides a framework for assessing cloud service 

effectiveness and guiding SMEs through digital transformation. The findings help organizations make 

informed decisions about cloud investments and operational strategies. 

 Pratik Jain (January 29, 2024) – Pratik Jain, an independent researcher based in Pune, India, authored a 

comprehensive guide on cloud adoption strategies tailored specifically for SMEs. His research addresses the 

challenges SMEs face when integrating cloud technologies, such as cost constraints, limited technical 

expertise, and data security concerns. Jain provides practical solutions, including selecting appropriate cloud 

models, implementing scalable architectures, and managing change within organizations. The study 

incorporates real-world case studies and forecasts future trends, enabling SMEs to maximize the benefits of 

cloud computing. Jain’s work serves as a valuable roadmap for small businesses seeking to leverage cloud 

technology for operational efficiency and strategic growth. 

 Georges Abdul-Nour (October 2023) – Georges Abdul-Nour co-authored a study analyzing the influence of 

Industry 4.0 parameters on manufacturing SMEs in Quebec. His research examines how cloud computing 

facilitates digital transformation, enhances operational efficiency, and supports innovation in small and 

medium-sized enterprises. Abdul-Nour explores how integrating cloud technologies with smart manufacturing 

systems impacts productivity, competitiveness, and business scalability. His study highlights the intersection 

of cloud computing and Industry 4.0, demonstrating practical benefits such as real-time data analysis, remote 

monitoring, and agile decision-making. The findings provide SMEs with strategies for adopting digital 

solutions to remain competitive in evolving industrial environments. 

 Tomasz S. (October 2023) – Tomasz S. investigates the impact of virtualization characteristics on the 

adoption of Software-as-a-Service (SaaS) solutions among SMEs. His research evaluates technological 

considerations, including performance, reliability, and integration challenges, which affect cloud service 

uptake. Tomasz’s work provides insight into how SMEs can select suitable virtualization strategies and SaaS 

platforms to enhance operational efficiency and reduce IT overhead. By analyzing adoption trends and 

technological enablers, his research offers guidance on overcoming barriers, ensuring cost-effective 

deployment, and achieving sustainable benefits from cloud computing. The study supports informed decision-

making in SME digital transformation initiatives. 

 Fatema AlZayani (October 2023) – Fatema AlZayani’s research focuses on the impact of smart technologies, 

including cloud computing, on SME sustainability and long-term viability. She examines how digital 

transformation strategies mediate business performance, emphasizing cloud computing’s role in improving 

operational efficiency, resource management, and strategic decision-making. AlZayani’s study highlights the 

importance of aligning technology adoption with sustainability goals and business objectives. Her findings 

provide SMEs with a framework to assess cloud services, integrate them into business processes, and leverage 

their potential to drive competitiveness and resilience, ensuring long-term growth in rapidly changing market 

conditions. 
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III. OBJECTIVE OF THE STUDY 

 Leveraging Cloud Computing for Big Data Analytics: Benefits and Limitations for SMEs 

 Next, it is important to focus on small and medium-sized enterprises (SMEs). 

 

IV. METHODOLOGY 

This literature review has been initiated in response to the growing interest among small and medium-sized enterprises 

(SMEs) in adopting cloud computing technologies. The objective of the research is to systematically explore and 

address six key questions that are central to understanding the dynamics of cloud computing utilization in the SME 

sector. Among the critical aspects examined are the types of cloud computing services being evaluated and the channels 

through which findings and conclusions from prior studies have been disseminated. Additionally, this review seeks to 

uncover the common contexts in which such studies are conducted, as well as the factors that exert the greatest 

influence on determining whether a particular cloud-based product or service achieves widespread adoption. 

Understanding these elements is essential for framing the broader implications of cloud adoption for SMEs and for 

identifying prevailing trends in the research literature. 

Another focal point of the review is the identification of widely accepted paradigms and methodological approaches 

that serve as standard frameworks in cloud computing research. Each author whose work was included in this review 

conducted comprehensive analyses of prior studies, selectively synthesizing the most relevant and impactful 

contributions to the field. This approach ensures that the literature review is grounded in high-quality, evidence-based 

research while also filtering out less pertinent material that may dilute the overall findings. In addition to evaluating the 

content of the studies, the methodologies employed in data collection and analysis were carefully documented. This 

includes noting which Creative Commons cloud services were utilized in prior investigations, as well as the research 

settings, dates, and years of publication. Collecting this metadata allows for a nuanced understanding of the evolution of 

cloud computing research over time and across geographic and industrial contexts. 

To organize and interpret the data effectively, the review employs four distinct methodological frameworks or 

conceptual models. By systematically applying these models, the study identifies recurring patterns, trends, and 

relationships within the literature. One analytical approach involved calculating the frequency with which specific 

features or variables were deemed either highly critical or entirely nonessential by previous researchers. This 

quantitative evaluation facilitates the ranking of features according to their perceived importance in influencing cloud 

adoption decisions among SMEs. In parallel, adoption rates for each feature were assessed on a global scale, providing 

insight into which technologies and services have achieved substantial international uptake and which remain niche or 

underutilized. 

Collectively, these efforts allow for a structured, comprehensive, and evidence-based synthesis of existing knowledge 

on cloud computing in SMEs. By integrating information on service types, research dissemination, methodological 

paradigms, and adoption patterns, this literature review not only highlights the current state of scholarship but also 

identifies gaps and opportunities for future research. The meticulous documentation of methodologies and adoption 

metrics ensures that the findings are robust, comparable, and actionable, providing valuable guidance to both academics 

and practitioners seeking to understand or implement cloud computing solutions in small and medium-sized enterprises. 
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Fig 1. The Impact of Cloud Computing on Small and Medium-Sized Businesses 

 

V. DATA / ANALYSIS 

The actual data analysis methods used in the study were either glossed over or entirely disregarded in earlier criticisms 

of CC. This study, in our opinion, is among the few that critically evaluates the methods currently used in CC research 

for data collecting and processing. Because it offers an assessment of the approaches, it is therefore a useful tool for 

further research. However, little attention has been paid to the benefits of combining qualitative and quantitative 

research approaches.  

The results of the study showed that 73.7% of them used quantitative approaches (Table 1). Both the variance analysis 

and the relative significance score were 3.6%. Although the PLS-SEM approach was employed in the great majority of 

the investigations, the researchers also employed logistic regression (12.5%), multiple regression (3.6%), simple 

regression (12.5%), and descriptive statistics (21.4%). 1.8% of the total is made up of the Laboratory for Integrated 

Decision Making and Testing, or DEMATEL. We have included exploratory factor analysis and T-tests to the 

application. 1.8% of the successes were attributable to quantitative methods. Examples include partial least squares 

structural equation modeling (PLS SEMs) or ANNs used in combination with generalized linear models (GLMs). There 

are many more. The preferred technique for evaluating quantitative data in research on SMEs' adoption of CC has been 

PLS-SEM. This is true even though PLS-SEM and CB SEM are both categorized as belonging to the structural 

equation modeling (SEM) method family. Every strategy has the potential to work in a staggering variety of situations 

and environments. PLS-SEM has become the go-to quantitative analytical method due to its versatility in modeling 

multivariate data and other related variables, such the part CC plays in IS adoption. Its ability to concurrently model 

independent and dependent variables is the reason for this. PLS-SEM has demonstrated efficacy in handling both 

formative and reflective measurement models (Hair et al., 2014). Its adaptability, ability to manage small sample 

numbers, value in predicting important driving elements, independence from the normality distribution, and other 

characteristics are the reasons for this. The popularity of PLS-SEM over CB-SEM in recent years may be explained by 

this difference. Hair et al. (2014) state that more study is required even though CB-SEM might be dependable in some 

circumstances. In empirical articles, descriptive statistics were frequently utilized in place of multiple or logistic 
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regressions. This was in contrast to the usage of logistic regressions. Multiple regression and logistic regression have 

gotten disproportionately less attention, despite the fact that they are more effective than descriptive statistics at 

explaining data. The four most popular statistical techniques for employing statistics to describe events—the ISM, 

AHP, ANOVA, and linear regression—support this tendency. The use of different quantitative techniques to enhance 

data analysis was covered in only two of the studies. There are numerous ways to combine ANN with other techniques. 

If we want to increase SMEs' use of CC, we need to use stricter data analysis techniques. GLM and SEM together is 

one example; other instances are ISM and AHP, AHP and SEM, and so on. Table 2 shows that a qualitative research 

methodology was employed in 26.3% of the investigations. Numerous research techniques, such as interpretative 

analysis, theme analysis, content analysis, grounded theory, and others, were employed in half of the investigations. 

The main goal of the great majority of qualitative research projects is to comprehend the significance of the collected 

qualitative data. This serves as the basis for sensible decisions regarding the use of CC. The most popular technique for 

evaluating qualitative data was the use of free-form questions, followed by theme analysis. A framework known as the 

Topics of Expertise (TOE) was then used to classify the trends that had been found. To assess the impact of political, 

economic, social, and technical difficulties, experts performed a PEST and SWOT study in 2013. Grounded theory and 

content analysis were also occasionally used in the study. Content analysis is based solely on real facts, as opposed to 

grounded theory, which can be reinterpreted in a number of ways based on the researcher. But if you're conducting 

research, the grounded theory approach could help you lay out your entire process. Similarly, content analysis advances 

empirical research on SMEs' use of cloud computing by highlighting hitherto overlooked elements. The application of 

qualitative methods (such content analysis and grounded theory) in a single work characterizes the relatively new but 

rapidly expanding field of qualitative data assessment. This is a characteristic that sets the field apart.  

 

S/N Analysis No % 

1 Summary statistics (mean, standard deviation, and percentage) 11 22.3 

2 PLS-SEM 17 23.2 

3 Calculating the Likelihood of an Event Using a Sample 6 11.4 

4 ISM 2 2.7 

5 AHP 3 1.5 

6 Multivariate Analysis 6 13.4 

7 GLM and ANN 2 2.7 

8 ANOVA 1 1.5 

9 DEMATEL 2 2.7 

10 RII 1 2.5 

11 T-test 2 2.7 

12 Analysis using 2 2.7 

14 PLS-SEM and EFA-ANN 2 2.7 

 Total 

TOTAL%=73.7% 

58 92 

Table 1: Techniques for quantitative research 

S/N Analysis No % 

1 Analyzing themes 2 29 

2 Evaluation of Contents 1 11 

3  11 51 

4 Analytical interpretation 2 4 

5 Methods of content analysis and grounded theory 2 4 

 Total grounded theory 18 99 

 Total%=26.3%   

Table 2: Methodology aids for qualitative studies 
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 Cloud-Based Services 

Table 3 shows that just 17.1% of studies look into cloud-based ERP, whereas the majority (74.2%) concentrate on full 

CC services. SaaS research accounts for 6.6% of all CC services, while CRM, SaaS, big data analytics, and mobile(m)-

retail applications together make up 1.3% of the industry. Several studies have focused on a specific service type in an 

attempt to streamline the process of providing CC services to SMEs. The diverse range of CC service options presents 

distinct issues for small and medium-sized enterprises (SMBs). Cloud-based enterprise resource planning (ERP) 

solutions are losing ground as companies prioritize CRM, big data analytics, and mobile commerce. For any modern 

business to function effectively, all of these programs are necessary. A logistics company can streamline its point-of-

sale procedures, human resource management, and warehouse operations by implementing a cloud-based ERP system. 

Due to the particular difficulties, they encounter in handling corporate data, customer data, and retail logistics, SMEs 

require m-retail software, big data analytics, and customer relationship management (CRM). Due to more basic 

problems, research on private, public, and hybrid cloud SCM has fallen well short of it. This result is highly surprising 

since cloud-based SCM has been demonstrated to help small and medium-sized businesses reduce employee 

communication costs.  

S/N Hosting services in the cloud No % 

1 Basic CC Features 28 71.2 

2 ERP 14 18.2 

3 An App for Mobile Shopping 2 6.4 

4 Big data analytics 2 5.5 

5 Customer Relationship Management 2 2.1 

6 (CRM) SaaS 2 2.4 

 Total 50  

Table 3: Hosting services in the cloud 

 

VI. CONCLUSION 

In terms of the overall number of firms and employees, small and medium-sized enterprises (SMEs) are the foundation 

of the majority of economies. Small and medium-sized businesses (SMEs) are essential to the country's economic 

development because they are flexible and eager to attempt new things. If small and medium-sized businesses (SMEs) 

want to develop and prosper, they need to be receptive to and adept at using cutting-edge technologies. Big data gives 

small businesses access to information that was previously unattainable and could have a big impact on their operations. 

However, because of its complexity, big data analytics requires a significant financial investment to build a strong 

technical foundation and hire personnel who are proficient in both data science and big data analytics. All of these are 

necessary. For many SMEs who wish to leverage big data technologies but lack the staff and infrastructure to do it 

internally, outsourcing to a cloud service provider is the best alternative. Small and medium-sized enterprises (SMEs) 

are drawn to cloud computing because it enables them to employ experts to handle the acquisition and maintenance of 

pricey equipment. Thanks to the widespread availability of cloud computing infrastructure and services, big data may 

now be used by small and medium-sized enterprises (SMEs) with limited financial resources to innovate and obtain a 

long-term strategic competitive edge. This is now a reality because of the development of cloud computing. The 

widespread use of cloud computing infrastructure for big data has been hampered by the difficulties in integrating these 

technologies as well as the delay that arises during data transit into and out of the clouds. 
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