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Big Data Analytics (BDA) is increasingly helping Small and Medium-sized 

Enterprises (SMEs) improve resilience, efficiency, and decision-making. This 

Systematic Literature Review (SLR) explores the adoption of BDA in SMEs, 

highlighting its benefits, challenges, and key trends. Using the PRISMA 

framework, a structured search in Scopus identified 60 studies, with 42 

meeting the inclusion criteria (2015–2025). The findings show that BDA 

supports SMEs in crisis management, supply chain optimization, and 

customer analytics, contributing to long-term business sustainability. 

However, several barriers limit its adoption, including high costs, technical 

complexity, and data security concerns. To understand its impact, this study 

applies Resource-Based View (RBV), Technology-Organization-

Environment (TOE), and Dynamic Capabilities View (DCV) frameworks. To 

address adoption challenges, government support through financial incentives, 

improved digital infrastructure, and specialized training programs is 

recommended. SMEs should focus on cloud-based analytics, strategic 

collaborations, and building a data-driven culture to maximize BDA benefits. 

Although BDA has great potential, its adoption among SMEs remains uneven. 

Future research should explore its combination with Artificial Intelligence 

(AI) and Machine Learning (ML) to enhance competitiveness and drive 

innovation in a fast-changing business environment.  

 

Abstrak. Big Data Analytics (BDA) semakin berperan penting dalam 

membantu Small and Medium-sized Enterprises (SMEs) meningkatkan 

resiliensi, efisiensi operasional, dan pengambilan keputusan strategis. Studi 

ini merupakan Systematic Literature Review (SLR) yang mengeksplorasi 

adopsi BDA pada SMEs dengan menyoroti manfaat, tantangan, dan tren 

utama yang berkembang. Dengan menggunakan kerangka kerja PRISMA, 

pencarian sistematis pada basis data Scopus menghasilkan 60 studi, di mana 

42 artikel memenuhi kriteria inklusi pada rentang tahun 2015–2025. Temuan 

menunjukkan bahwa BDA mendukung SMEs dalam manajemen krisis, 

optimalisasi rantai pasok, dan analitik pelanggan, yang secara keseluruhan 

berkontribusi terhadap keberlanjutan bisnis jangka panjang. Namun, adopsi 

BDA masih menghadapi sejumlah hambatan seperti biaya implementasi yang 

tinggi, kompleksitas teknis, dan kekhawatiran terhadap keamanan data. Untuk 

memahami dampaknya secara menyeluruh, studi ini mengadopsi kerangka 

teoritis Resource-Based View (RBV), Technology-Organization-Environment 

(TOE), dan Dynamic Capabilities View (DCV). Guna mengatasi tantangan 

adopsi, diperlukan dukungan pemerintah melalui insentif finansial, penguatan 
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infrastruktur digital, dan program pelatihan khusus. Sementara itu, SMEs 

disarankan untuk fokus pada penggunaan cloud-based analytics, membangun 

kolaborasi strategis, serta membentuk budaya organisasi berbasis data. 

Meskipun BDA memiliki potensi besar, tingkat adopsinya di kalangan SMEs 

masih bervariasi. Penelitian selanjutnya sebaiknya mengeksplorasi integrasi 

BDA dengan Artificial Intelligence (AI) dan Machine Learning (ML) untuk 

meningkatkan daya saing dan mendorong inovasi dalam lingkungan bisnis 

yang terus berubah.. 

  

1. Introduction  

Big Data Analytics (BDA) has emerged as a 

transformative force in the context of Small and 

Medium-sized Enterprises (SMEs), enabling 

these businesses to enhance their 

competitiveness in an increasingly data-centric 

market. Historically, the adoption of BDA was 

predominantly limited to large corporations due 

to the high costs and complexities associated 

with data management. However, 

advancements in technologies such as cloud 

computing, artificial intelligence, and machine 

learning have democratized access to BDA 

tools, empowering SMEs to leverage data-

driven strategies to improve decision-making 

and operational efficiency [1], [2], [3]. The 

COVID-19 pandemic further underscored the 

critical need for BDA adoption, as SMEs faced 

unprecedented market volatility and 

uncertainty. Data-driven approaches became 

essential for navigating disruptions, managing 

resources efficiently, and maintaining business 

continuity during crises [4], [5]. 

Digital transformation has become a 

cornerstone for SMEs seeking to integrate BDA 

into their operations. Technological 

advancements, heightened market competition, 

and the growing demand for operational 

efficiency are driving this transformation. The 

integration of digital technologies allows SMEs 

to optimize processes, engage customers more 

effectively, and develop personalized 

experiences tailored to consumer preferences 

[6], [7]. The rapid expansion of e-commerce 

and digital marketing has further compelled 

SMEs to adopt BDA to analyze consumer 

behavior and refine their offerings. 

Organizational agility and strong leadership 

support play a pivotal role in fostering a culture 

of innovation and digital readiness, which are 

critical for successful BDA implementation [8], 

[9]. 

The impact of BDA on SME resilience and 

performance is profound. BDA equips SMEs 

with the ability to analyze vast datasets, 

enabling them to identify trends, forecast 

demand, and optimize supply chains. These 

capabilities are vital for maintaining 

competitiveness in dynamic markets [10], [11]. 

Additionally, BDA fosters innovation by 

providing actionable insights that inform 

product development and service 

enhancements, leading to improved financial 

performance and sustainability [6], [12], [13]. 

The effective utilization of BDA is mediated by 

organizational factors such as knowledge 

management practices and analytics culture, 

which enhance strategic decision-making and 

operational agility [14], [15]. 

Despite its potential, the adoption of BDA in 

SMEs is not without challenges. Existing 

research highlights gaps in understanding the 

specific mechanisms through which BDA 

influences SME performance and resilience. 

While many studies acknowledge the positive 

correlation between BDA and performance 

outcomes, the underlying processes and 

contextual factors that mediate these 

relationships remain underexplored [4], [13]. 

Furthermore, the distinction between 

resilience and performance in the context of 

BDA adoption lacks clarity. Resilience is often 

defined as the ability to adapt and recover from 

disruptions, whereas performance is typically 

associated with measurable outcomes such as 

profitability and growth [8]. However, the 

interplay between these constructs and the dual 

role of BDA in enhancing both resilience and 

performance are insufficiently addressed in the 

literature [5], [8]. 

Previous systematic literature reviews 

(SLR) on BDA in SMEs also exhibit notable 

limitations. Many reviews focus on broad 

trends without delving into the unique 

challenges SMEs face in adopting BDA 
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technologies [16], [17]. While some studies 

highlight technological barriers, they often 

overlook critical organizational and cultural 

factors that influence BDA adoption [11], [18]. 

Furthermore, existing reviews tend to offer 

static perspectives that do not adequately 

account for the evolving nature of BDA 

technologies and their practical applications 

within SMEs [17], [19]. Addressing these gaps 

is essential to developing a more nuanced 

understanding of how SMEs can effectively 

leverage BDA to enhance their operational 

capabilities and competitive advantage. 

This study aims to address these research 

gaps by conducting a comprehensive SLR that 

synthesizes existing knowledge and identifies 

critical themes in the application of BDA in 

SMEs. By exploring how BDA contributes to 

resilience and performance, this review seeks to 

develop a cohesive framework that reflects the 

unique challenges and opportunities faced by 

SMEs in a data-driven economy. The findings 

of this SLR will not only advance academic 

discourse but also provide actionable insights 

for SMEs seeking to harness the potential of 

BDA for sustainable growth and innovation. 

Moreover, this review will inform 

policymakers and industry stakeholders about 

the factors that facilitate or hinder BDA 

adoption in SMEs, guiding the development of 

targeted support mechanisms and best practices. 

By bridging the gap between theory and 

practice, this study contributes to the broader 

goal of empowering SMEs to thrive in an 

increasingly complex and competitive 

landscape. 

2. Methods 

Research Design  

This study employs a SLR methodology to 

synthesize the current state of knowledge 

regarding the application of Big Data Analytics 

(BDA) in Small and Medium-sized Enterprises 

(SMEs). The SLR approach ensures 

methodological rigor, transparency, and 

reproducibility, aligning with established best 

practices and the PRISMA guidelines for 

systematic reviews. The PRISMA framework is 

central to the research design, providing a 

structured approach to identifying, screening, 

and selecting relevant studies. Figure 1 

illustrates the PRISMA flow diagram, detailing 

the step-by-step process of article identification, 

screening, eligibility assessment, and final 

inclusion. This design enables a comprehensive 

exploration of how BDA contributes to 

resilience and performance in SMEs while 

addressing gaps in the existing literature. 
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Figure. 1.  PRISMA framework 

 

 

Data Sources and Search Strategy  

The literature search was conducted using 

the Scopus database, which is renowned for its 

extensive coverage of peer-reviewed articles 

across diverse disciplines. The primary query, 

“Big Data AND SMEs,” was applied to titles, 

abstracts, and keywords to identify relevant 

studies. This search yielded 60 initial results, 

supplemented by 11 additional articles sourced 

through other methods, including citation 

tracking and manual searches. The search 

strategy was designed to ensure inclusivity 

while maintaining a focus on scholarly articles 

that directly address the role of BDA in 

enhancing SME capabilities. By utilizing 

Scopus as the primary database, the study 

captures a wide array of perspectives, 

encompassing technological, organizational, 

and environmental factors relevant to BDA 

adoption.  

 

Inclusion and Exclusion Criteria  

To ensure the relevance and quality of the 

included studies, strict inclusion and exclusion 

criteria were applied. Only articles published in 

scholarly journals between 2015 and 2025 were 

considered, reflecting the most recent 

advancements in BDA and its applications in 

SMEs. Studies were limited to those appearing 

in Scopus-indexed journals ranked Q1 to Q4, 

ensuring academic rigor and credibility. Open-

access articles were prioritized to enhance the 

accessibility of findings. Exclusion criteria 

included studies outside the specified 

timeframe, those not published in scholarly 

journals, and articles lacking relevance to BDA 

or SME contexts. This rigorous filtering process 

ensured that the final selection represented 

high-quality research aligned with the study’s 

objectives. 

 
Screening and Selection  

The screening and selection process utilized 

the Watase Uake Research Collaboration Tools, 

which streamlined the identification and 

assessment of relevant articles. Automation 

tools were employed to exclude records marked 

as ineligible based on the specified criteria, such 

as publication year or journal tier. From the 

initial 60 Scopus articles, eight were removed 

due to irrelevance or non-compliance with 

journal ranking requirements, leaving 52 

articles for screening. Eleven articles sourced 

from other methods underwent the same 

rigorous assessment. After the screening 

process, 41 articles were retrieved for detailed 

evaluation, with six excluded due to retrieval 

issues and four deemed ineligible during the 

final eligibility assessment. Ultimately, 42 

articles were included for detailed analysis, 

surpassing the minimum requirement of 40 

studies for an SLR as outlined by Paul et al. 

[20]. This systematic approach ensured a robust 

dataset for subsequent analysis and synthesis. 

 

Data Extraction and Categorization  

The selected studies were analyzed and 

categorized based on their contributions to two 

primary themes: resilience and performance. 

Resilience-focused articles examined how BDA 

supports SMEs in adapting to disruptions, 

managing risks, and ensuring business 

continuity. For instance, studies highlighted the 

role of BDA in mitigating risks during crises 

such as the COVID-19 pandemic [4], enhancing 

adaptability to market changes [5], and 

supporting sustainability planning post-

pandemic [13]. These articles provided insights 

into how BDA enables SMEs to anticipate 

challenges, reconfigure resources, and maintain 

operational stability. 

Performance-focused articles explored how 

BDA improves operational efficiency, strategic 

decision-making, customer engagement, and 

innovation within SMEs. Examples include 

research on optimizing supply chain 

management [21], leveraging customer 

analytics for personalized experiences [7], and 

fostering innovation through data-driven 

insights [22]. By categorizing studies into these 

themes, the review identified patterns and gaps 

in how BDA drives SME growth and 

competitiveness. 

The categorization process was guided by 

predefined criteria to ensure consistency and 

relevance. Each article was examined for its 

focus on resilience or performance, with 

additional attention to cross-cutting themes 

such as technological readiness, organizational 

culture, and external influences. This 

systematic approach provided a nuanced 

understanding of the diverse ways in which 
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BDA enhances SME capabilities, laying the 

groundwork for a comprehensive synthesis of 

findings. 

3. Findings  

The transformative potential of Big Data 

Analytics (BDA) has garnered significant 

attention in recent years, especially in the 

context of Small and Medium-sized Enterprises 

(SMEs). The review of the existing literature 

highlights three major themes that define the 

relationship between BDA and SMEs: 

resilience, performance, and geographical and 

sectoral trends. These themes collectively 

illustrate how SMEs utilize BDA to navigate 

uncertainties, optimize their operations, and 

innovate within their respective industries. This 

chapter synthesizes these key findings, using 

visual representations such as Figures 2 through 

6 and Tables 1 through 8, to provide a 

comprehensive analysis of the current state of 

BDA research in SMEs. Each subsection delves 

into a specific theme, supported by evidence 

from the reviewed literature, figures, and tables. 

 

Big Data and SMEs’ Resilience  

Big Data Analytics (BDA) is crucial for 

enhancing the resilience of SMEs, enabling 

them to effectively respond to uncertainties and 

disruptions. As demonstrated in Figure 2, the 

volume of publications focusing on BDA and 

SMEs has grown significantly, particularly after 

2020, a trend driven by the global disruptions 

caused by the COVID-19 pandemic. This surge 

in interest underscores the importance of data-

driven strategies in crisis management and 

adaptation, as noted in the Literature Statement 

[4]. 

 
Figure 2. Trends in The Volume of Publications on Big Data and 

SMEs 

 

In crisis management, BDA equips SMEs 

with real-time insights into market trends and 

consumer behaviors, allowing them to pivot 

their strategies swiftly. Figure 3 shows that 

"Adaptability and Flexibility" is the most 

explored aspect of resilience, with 23 studies 

highlighting its importance. For instance, SMEs 

leveraged BDA during the pandemic to analyze 

consumer demand shifts, enabling them to 

adjust their product offerings and marketing 

efforts accordingly [23]. The use of predictive 

analytics for financial risk management also 

played a pivotal role, allowing SMEs to forecast 

cash flow challenges and develop contingency 

plans to ensure liquidity [2]. 

Risk mitigation is another dimension where 

BDA demonstrates its value. Predictive 

analytics enables SMEs to anticipate potential 

disruptions, particularly in supply chain 

operations. Real-time data monitoring helps 

firms identify bottlenecks and adjust 

procurement strategies. Table 1 emphasizes 

how BDA has been instrumental in mitigating 

risks, particularly in manufacturing SMEs. 

Furthermore, Table 2 highlights that regions 

like China and Europe are at the forefront of 

resilience-focused research, benefitting from 

advanced technological ecosystems [12]. 

 
Figure 3. Category I Classification SMEs’ Resilience in Articles 

Focusing 

BDA also supports business continuity 

planning by integrating data insights into 

strategic decision-making frameworks. 

According to the Literature Statement, this 

integration fosters resilience by aligning data 

initiatives with broader organizational goals 

[10]. SMEs that adopted BDA-driven 

continuity models during the pandemic showed 

higher survival rates and faster recovery, as they 

were better equipped to adapt to resource 

constraints and market changes [24]. ensures 

methodological rigor, transparency, and 

reproducibility, aligning with established best 

practices and the PRISMA guidelines for 

systematic reviews. The PRISMA framework is 

central to the research design, providing a 

structured approach to identifying, screening, 

and selecting relevant studies. Figure 1 

illustrates the PRISMA flow diagram, detailing 

the step-by-step process of article identification, 
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screening, eligibility assessment, and final 

inclusion. This design enables a comprehensive 

exploration of how BDA contributes to 

resilience and performance in SMEs while 

addressing gaps in the existing literature. 

Table 1. 

Categorization of Big Data and SMEs Research by Focus Area and Author Contributions Resilience  Category 

Resilience  Category Count Authors 

Adaptability And Flexibility 23 

Bertello et al., 2020[25]; Limpeeticharoenchot et al., 2020[26]; Liu et al., 2020[27]; [28] 

et al., 2020; Nasrollahi et al., 2021[14]; Song et al., 2022[13]; Wided, 2022[8]; Giang 

and Liaw, 2022[29]; Zhang and Wang, 2022[7]; , 2022; Maroufkhani et al., 2022[18]; 
Cadden et al., 2023[30]; Soluk et al., 2023[31]; Lacam and Salvetat, 2023[32]; Lutfi, 

2023[33]; Hongyun et al., 2023[34]; Ciacci and Penco, 2023[35]; , 2023; Mathani et al., 

2024[36]; Al-Shanableh, 2024[37]; Asiri et al., 2024[6]; Ferrigno et al., 2024[38]; 
Mehmood et al., 2024[12] 

Risk Mitigation 9 

Iranmanesh et al., 2022[10]; Chuah and Thurusamry, 2022[39]; Jalali et al., 2023[11]; 

Anwar et al., 2024[40]; Alshuaibi et al., 2024[41]; Xie, 2024[42]; Ardito et al., 2024[43]; 
Ebhota et al., 2024[44]; Shaik et al., 2024[24] 

Crisis Management 6 
Lutfi et al., 2022[33]; Chatterjee et al., 2022[23]; Baig et al., 2023[45]; Khan et al., 

2024[46]; Msechu et al., 2024[47]; Shi et al., 2024[48] 
Business Continuity Planning 3 Ciasullo et al., 2022[4]; Singagerda et al., 2024[49]; Rumman et al., 2024[50] 

 

Table 2. 

Geographical Distribution of Big Data and SMEs Research by Resilience  Category 

Resilience  Category Count Authors 

Adaptability And Flexibility 23 
China, France, India, Iran, Italy, Jordan, Pakistan, Saudi Arabia, 

Thailand, UK, Vietnam 
Risk Mitigation 9 China, Europa, Malaysia, Nigeria, Oman, Saudi Arabia, USA 

Crisis Management 6 China, India, Jordan, Malaysia, Pakistan, Tanzania 

Business Continuity Planning 3 Europe, Indonesia, Jordan 

 
Big Data and SMEs’ Performance  

BDA significantly enhances SME 

performance by improving operational 

efficiency, strategic decision-making, customer 

analytics, and innovation capabilities. Figure 4 

illustrates that "Strategic Decision-Making" is 

the most discussed category in performance-

focused research, with 24 studies emphasizing 

its importance. Frameworks such as the 

Technology-Organization-Environment (TOE) 

model provide a foundation for assessing 

SMEs’ readiness to adopt BDA, as highlighted 

in the Literature Statement [34]. 

Operational efficiency is a primary outcome 

of BDA adoption, as SMEs can streamline their 

supply chains and optimize resource allocation. 

Predictive analytics allows firms to forecast 

demand, manage inventory, and enhance 

supplier performance. Figure 4 shows that 7 

studies specifically focus on operational 

efficiency, underscoring its critical role in cost 

reduction and customer satisfaction. Table 3 

supports these findings by illustrating how 

manufacturing SMEs use BDA to improve 

production planning and reduce inefficiencies 

[4]. 

 
Figure 4. Category II Classification SMEs’ Performance Trends in Articles Focusing 

Customer analytics is another area where 

BDA provides substantial benefits. Advanced 

data analysis enables SMEs to segment 

customers effectively, personalize marketing 

efforts, and enhance customer loyalty. As noted 

in the Literature Statement, customer 

segmentation and personalization drive both 

satisfaction and retention [51]. Table 4 

demonstrates the geographical distribution of 

customer analytics research, with a strong focus 

on Europe and Asia. Retail SMEs, in particular, 

utilize BDA to analyze purchasing patterns and 

deliver tailored promotions, contributing to 

increased sales and improved brand loyalty 

[13]. 
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Table 3. 

Categorization of Big Data and SMEs Research by Focus Area and Author Contributions Performance  Category 

Performance Category Count Authors 

Strategic Decision-Making 24 

Bertello et al., 2020[25]; Limpeeticharoenchot et al., 2020[26]; Nasrollahi et al., 
2021[14]; Maroufkhani et al., 2022[18]; Chatterjee et al., 2022[23]; Wided, 2022[51]; 

Song et al., 2022[13]; Iranmanesh et al., 2022[10]; Zhang and Wang, 2022[7]; Giang 
and Liaw, 2022[29]; Lutfi et al., 2022[52]; Ciasullo et al., 2022[4]; Hongyun et al., 

2023[34]; Lutfi, 2023[33]; Lacam and Salvetat, 2023[32]; Shi et al., 2024[48]; Ardito et 

al., 2024[43]; Shaik et al., 2024[24]; Ebhota et al., 2024[44]; Alshuaibi et al., 2024[41]; 
Khan et al., 2024[46]; Mathani et al., 2024[36]; Asiri et al., 2024[6]; Al-Shanableh, 

2024[37] 

Innovation And Growth 10 
Liu et al., 2020[27]; Saleem et al., 2020[28]; , 2022; Cadden et al., 2023[30]; Soluk et 
al., 2023[31]; , 2023; Ciacci and Penco, 2023[35]; Rumman et al., 2024[50]; Mehmood 

et al., 2024[12]; Ferrigno et al., 2024[38] 

Operational Efficiency 7 
Chuah and Thurusamry, 2022[39]; Jalali et al., 2023[11]; Baig et al., 2023[45]; Anwar 
et al., 2024[40]; Msechu et al., 2024[47]; Xie, 2024[42]; Singagerda et al., 2024[49] 

 

Table 4. 

Categorization of Big Data and SMEs Research by Focus Area and Author Contributions Performance  Category 

Performance Category Count Authors 

Strategic Decision-Making 24 
China, Europa, Europe, France, India, Iran, Italy, Jordan, Malaysia, 

Nigeria, Pakistan, Saudi Arabia, Thailand, USA, Vietnam 

Innovation And Growth 10 China, India, Italy, Jordan, Pakistan, UK 

Operational Efficiency 7 China, Indonesia, Malaysia, Oman, Tanzania 

 

BDA Adoption has become a key driver of 

innovation and growth for SMEs. Figure 5 

highlights important themes such as "Digital 

Transformation," "Innovation Performance," 

and "Process Innovation," showing how SMEs 

use BDA to improve efficiency and develop 

new products. BDA also plays a crucial role in 

enhancing "Economic Performance" and 

"Financial Performance," helping businesses 

remain competitive and sustainable. 

Additionally, SMEs are leveraging BDA for 

better supply chain management, smarter 

decision-making, and stronger stakeholder 

relationships. However, challenges such as 

"Technological Complexity" and "Compliance" 

continue to hinder full-scale adoption, requiring 

strategic solutions for successful 

implementation.  

Table 5 highlights the theoretical frameworks 

underpinning these innovations, with the 

Dynamic Capabilities View (DCV) 

emphasizing the agility and adaptability needed 

to sustain growth through BDA [46]. 

 
Figure 5. Word Clouds Based on Variables 

Table 5. 

Theoretical Frameworks in Big Data and SMEs Research by Performance Category 

Performance 

Category 
Count Theory 

Strategic Decision-

Making 
24 

Ability-Motivation-Opportunity (AMO), Behavioral Agency Theory, Corporate 

Sustainability Theory, Diffusion Of Innovation (DOI), Dynamic Capabilities View, 
Dynamic Capability Theory (DCT), Relates To Rough Set Theory (RST), Resource-Based 

View (RBV), Technology Acceptance Model (TAM), Technology Organization 

Environment. 
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Innovation And 

Growth 
10 

Dynamic Capabilities View, Dynamic Capability Theory (DCT) 
Knowledge-Based View (KBV), Natural Resource-Based View (Natural RBV), Resource-

Based View (RBV). 

Operational 
Efficiency 

7 Agency Theory, Resource-Based View (RBV), Technology Organization Environment 

Geographical and Sectoral Trends  

The adoption of BDA among SMEs varies 

significantly across regions and sectors, 

influenced by factors such as technological 

infrastructure and industry concentration. 

Figure 6 illustrates that China leads in BDA 

research, followed by Europe and Jordan, 

reflecting their advanced technological 

ecosystems and supportive policies. Table 6 

further emphasizes the popularity of these 

regions in BDA studies, while Table 7 

highlights the citation patterns that reinforce 

their leadership [18]. In developing regions, 

SMEs face challenges such as limited access to 

technology and skilled labor, as noted in the 

Literature Statement [11]. However, the 

emergence of cloud-based analytics tools offers 

a potential solution, enabling resource-

constrained SMEs to adopt BDA at lower costs 

[2]. 

 
Figure 6. Countries Study 

Sectoral variations in BDA adoption are also 

evident, as shown in Figure 3. Manufacturing 

SMEs lead in BDA applications, utilizing 

predictive analytics for supply chain 

optimization and quality control. Table 8 

supports this by showcasing the theoretical 

frameworks applied in manufacturing-focused 

research. Retail SMEs also benefit significantly 

from BDA, particularly in customer analytics 

and inventory management. Table 2 illustrates 

the concentration of retail-focused studies in 

Europe and Asia, where real-time data analysis 

has revolutionized stock management and 

customer engagement [34]. The finance sector 

leverages BDA for risk assessment, fraud 

detection, and personalized services, as 

highlighted in the Literature Statement [14]. 

Meanwhile, healthcare SMEs are beginning to 

explore BDA for patient analytics and 

operational efficiency, reflecting the sectoral 

diversity in BDA applications. 
 

 

 
 

 

Table 6. 

Popular Country 

Country Count Authors 

China 7 
Saleem et al., 2020; Song et al., 2022; Zhang and Wang, 2022; , 2022; Xie, 2024; 

Anwar et al., 2024; Shi et al., 2024 
Jordan 4 Lutfi et al., 2022; Rumman et al., 2024; Al-Shanableh, 2024; Mathani et al., 2024 

Malaysia 3 Chuah and Thurusamry, 2022; Baig et al., 2023; Iranmanesh et al., 2022 

Pakistan 3 , 2023; Hongyun et al., 2023; Khan et al., 2024 

Iran 2 Nasrollahi et al., 2021; Maroufkhani et al., 2022 

Saudi Arabia 2 Wided, 2022; Asiri et al., 2024 

UK 2 Liu et al., 2020; Cadden et al., 2023 

Europa 1 Ardito et al., 2024 

Europe 1 Ciasullo et al., 2022 

India 1 Mehmood et al., 2024 

 
Table 7. 

Citation Country 

Country Count Authors 

Jordan 176 Lutfi et al., 2022; Rumman et al., 2024; Al-Shanableh, 2024; Mathani et al., 2024 
UK 136 Liu et al., 2020; Cadden et al., 2023 

Iran 110 Nasrollahi et al., 2021; Maroufkhani et al., 2022 

China 94 
Saleem et al., 2020; Song et al., 2022; Zhang and Wang, 2022; , 2022; Xie, 2024; 

Anwar et al., 2024; Shi et al., 2024 
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Malaysia 50 Chuah and Thurusamry, 2022; Baig et al., 2023; Iranmanesh et al., 2022 

Europe 42 Ciasullo et al., 2022 

Saudi Arabia 31 Wided, 2022; Asiri et al., 2024 

Pakistan 28 , 2023; Hongyun et al., 2023; Khan et al., 2024 

India 8 Mehmood et al., 2024 

Thailand 8 Limpeeticharoenchot et al., 2020 

 

Table 8. 

Theoretical Frameworks in Big Data and SMEs Research by Resilience Category 

Resilience  Category Count Theory 

Adaptability And Flexibility 23 

Diffusion Of Innovation (DOI), Dynamic Capabilities View, Dynamic Capability 

Theory (DCT), Knowledge-Based View (KBV), Natural Resource-Based View (Natural 
RBV), Resource-Based View (RBV), Technology Acceptance Model (TAM), 

Technology Organization Environment. 

Risk Mitigation 9 

Ability-Motivation-Opportunity (AMO), Corporate Sustainability Theory, Dynamic 

Capability Theory (DCT), Resource-Based View (RBV), Technology Organization 

Environment. 

Crisis Management 6 
Agency Theory, Behavioral Agency Theory, Relates To Rough Set Theory (RST) 

Resource-Based View (RBV), Technology Organization Environment. 

Business Continuity Planning 3 Dynamic Capability Theory (DCT), Resource-Based View (RBV) 

 

4. Discussion  

 This section critically analyzes the findings 

of the SLR, comparing them with existing 

literature, discussing theoretical and practical 

contributions, and addressing the barriers and 

challenges to BDA adoption. It also highlights 

actionable policy implications to enhance BDA 

adoption and offers directions for future 

research. 

 

Comparison with Existing Literature  

The findings of this SLR align closely with 

existing literature on Big Data Analytics (BDA) 

and Small and Medium-sized Enterprises 

(SMEs), particularly in emphasizing BDA’s 

role in enhancing operational efficiency and 

decision-making. Previous research 

consistently highlights how BDA equips SMEs 

with critical insights for improving supply chain 

management, adapting to market changes, and 

maintaining competitive advantages [4], [18]. 

This study reinforces these observations by 

identifying predictive analytics as a key enabler 

of operational agility and resilience, as 

supported by Figures 5 and 6. However, this 

review extends the academic discourse by 

exploring dimensions that have received less 

attention in prior studies. While earlier works 

often focus on technological barriers, this 

research underscores the importance of 

organizational culture and leadership in 

facilitating BDA adoption [10]. A supportive 

organizational culture, coupled with strong 

management commitment, has emerged as a 

critical factor in overcoming resistance to 

change, a challenge noted but underexplored in 

earlier studies [11], [13]. 

This study also diverges from existing 

literature by integrating resilience and 

sustainability as core dimensions of BDA 

adoption. While much of the previous research 

emphasizes immediate operational benefits, this 

review reveals that aligning BDA initiatives 

with strategic planning fosters long-term 

sustainability. As depicted in Table 8, SMEs 

that incorporate BDA into their continuity 

models demonstrate greater adaptability to 

disruptions, contributing to improved resilience 

[24]. This novel perspective highlights the 

strategic value of BDA beyond its immediate 

applications. In terms of theoretical 

contributions, this study integrates the 

Resource-Based View (RBV) and the 

Technology-Organization-Environment (TOE) 

framework, providing a comprehensive 

understanding of BDA adoption. The emphasis 

on resilience and adaptability reflects elements 

of the Dynamic Capabilities View (DCV), 

particularly in sectors like manufacturing and 

retail, where agility is critical [53], [54]. Table 

5 reinforces this finding by showcasing the 

prevalence of DCV in BDA research across 

these industries. 

 

Barriers and Challenges to BDA Adoption  

Despite the potential benefits of BDA, 

SMEs face numerous barriers to its adoption. 

Technological constraints are among the most 

significant challenges, particularly the lack of 

in-house expertise and the complexity of BDA 

tools [11], [18]. Many SMEs perceive these 

technologies as difficult to implement and 
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operate, which creates resistance among 

employees and decision-makers. This 

resistance is often exacerbated by inadequate 

training programs, as SMEs fail to invest in 

developing the technical skills necessary for 

BDA utilization [12]. 

Financial constraints further impede BDA 

adoption. The high initial investment required 

for acquiring BDA technologies, coupled with 

ongoing maintenance and operational costs, 

limits SMEs’ ability to fully leverage these tools 

[29], [34].  Moreover, the lack of access to 

funding and financial support mechanisms 

makes it challenging for resource-constrained 

SMEs to prioritize BDA initiatives over other 

operational needs. This issue is particularly 

pronounced in developing regions, where 

limited infrastructure and technological 

capabilities hinder progress, as shown in Table 

2. 

Organizational and cultural challenges also 

present significant obstacles. Resistance to 

change within SMEs, driven by fears of job 

displacement or a lack of understanding of BDA 

benefits, is a recurring issue [13]. Fragmented 

data management practices compound this 

challenge, as SMEs struggle to integrate data 

silos across departments, limiting their ability to 

perform comprehensive analyses [50]. 

Data privacy and security concerns add 

another layer of complexity. The fear of data 

breaches and compliance risks discourages 

SMEs from adopting advanced analytics tools, 

particularly in industries handling sensitive 

customer data [6], [23]. While these barriers are 

well-documented, the findings of this study 

emphasize the need for integrated strategies that 

address both technological and organizational 

challenges holistically. 

 

Policy and Practical Implications  

The findings of this SLR have several 

implications for policymakers, practitioners, 

and SME managers. Governments play a 

pivotal role in facilitating BDA adoption by 

addressing the financial, technological, and 

organizational barriers that SMEs face. Policies 

offering financial incentives, such as grants, 

subsidies, and low-interest loans, can alleviate 

the cost burdens associated with BDA 

implementation [4]. As noted in Table 6, 

regions with strong government support, such 

as Europe and China, lead in BDA adoption, 

highlighting the effectiveness of these 

initiatives [18]. 

Investment in digital infrastructure is 

another critical area for policy intervention. 

Improved access to high-speed internet, cloud 

computing services, and affordable analytics 

tools can bridge the technological gap, 

particularly in underserved regions [34]. Public-

private partnerships could also facilitate the 

development of innovative BDA solutions 

tailored to the unique needs of SMEs [42]. 

Training and capacity-building programs are 

essential for addressing skill gaps in SME 

workforces. Policymakers should collaborate 

with academic institutions and industry experts 

to design programs focused on data literacy, 

analytics techniques, and technology 

management [18], [55]. These efforts would 

empower SME employees to utilize BDA 

effectively, fostering a culture of data-driven 

decision-making. 

From a practical perspective, SMEs can 

adopt cost-effective strategies to implement 

BDA. Starting with pilot projects and scaling 

gradually allows firms to test and refine their 

analytics initiatives before full-scale adoption. 

Leveraging cloud-based solutions can further 

reduce costs while providing access to 

advanced analytics tools without the need for 

extensive hardware investments [23]. 

SMEs should also prioritize data quality and 

integration to maximize the benefits of BDA. 

Ensuring accurate and reliable data through 

robust cleaning and management processes 

enhances the effectiveness of analytics efforts 

[2]. Collaboration with technology providers 

and consultants can help SMEs navigate the 

complexities of BDA adoption, providing 

access to expertise and resources that may 

otherwise be unavailable [14]. 

Finally, fostering a data-driven culture 

within SMEs is crucial for sustaining BDA 

adoption. Management should actively promote 

the use of data insights in decision-making 

processes and invest in training programs to 

enhance employees’ understanding of analytics 

tools [53]. By embedding data-driven practices 

into their organizational culture, SMEs can 

achieve long-term resilience and 

competitiveness. 
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5. Conclusion  

This systematic literature review (SLR) has 

provided an in-depth exploration of how Big 

Data Analytics (BDA) contributes to enhancing 

the resilience and performance of Small and 

Medium-sized Enterprises (SMEs). By 

synthesizing findings from various empirical 

studies, the review offers theoretical, practical, 

and policy-related insights that are critical for 

both academic and business communities. The 

key takeaways are summarized as follows: 

BDA Benefits for SMEs: 

- Supports SMEs in navigating economic 

disruptions and uncertain environments. 

- Enhances operational efficiency and 

strategic decision-making. 

- Enables risk mitigation, supply chain 

optimization, and financial forecasting 

through predictive analytics. 

Variability in Implementation: 

- Adoption of BDA varies significantly across 

industries and regions. 

- Influencing factors include technological 

readiness, organizational culture, and 

financial capacity. 

Challenges to BDA Adoption: 

- High implementation costs and limited 

technical expertise. 

- Concerns related to data security and 

internal resistance to digital transformation. 

Policy and Governmental Support: 

Governments play a pivotal role through 

financial incentives, infrastructure 

development, and digital literacy initiatives. 

Strategic Recommendations for SMEs: 

- Foster a data-driven culture within the 

organization. 

- Invest in cloud-based analytics platforms. 

- Collaborate with external experts to 

strengthen analytical capabilities. 

Theoretical Contributions: 

The integration of Resource-Based View 

(RBV), Technology-Organization-

Environment (TOE) model, and Dynamic 

Capabilities View (DCV) offers a holistic 

perspective on BDA-driven competitiveness. 

Directions for Future Research: 

- Examine the long-term impacts of BDA in 

resource-constrained environments. 

- Investigate how Artificial Intelligence (AI) 

and Machine Learning (ML) can enhance 

BDA value. 

- Explore the intersection of BDA, 

sustainability, and business resilience. 
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