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A B S T R A C T   

The aim of this study is to explore the potential uses of Big Data for enhancing the competitive position of 
telecommunication companies based on Resource-Based View Theory. To achieve it, a quantitative approach was 
employed to collect and analyze primary data from 304 telecommunications companies, which was then utilized 
to test hypotheses related to the targeted phenomena. A structural equation model was proposed to analyze the 
effects of Big Data Analytics (BDA) on achieving a competitive advantage. The results indicated that BDA im
proves electronic word of mouth (e-WOM) and electronic customer relationship management (e-CRM). 
Furthermore, it was found that BDA improves social media platforms. In addition, e-WOM, e-CRM, and social 
media were found to improve market performance, ultimately boosting competitive advantage. This research 
underscores the significance of analyzing BDA to achieve a competitive advantage among competing telecom
munication firms.   

1. Introduction 

The information technology revolution has permeated all fields, 
becoming integrated into activities worldwide. Companies’ data is 
continuously expanding in size, type, and speed, along with the imple
mentation of smart manufacturing processes [1]. This data assists 
companies in realizing internal and external changes, facilitating sci
entific analysis, and making significant contributions to 
decision-making processes by predicting improvements in production 
processes for both goods and services, ultimately resulting in cost 
reduction [2]. 

Business Analytics (BA) can provide a company with broad and 
valuable insights to optimize decision-making by generating a deep 
understanding of business environments and customer behavior pat
terns [3]. Despite the growing prominence of BA, many companies still 
maintain some skepticism regarding its intrinsic value. Specifically, the 
incorporation of BA to address big data issues, such as data integration, 
manipulation, and integrity, may require a substantial amount of time 
before its potential benefits are fully realized, despite numerous suc
cessful examples in this regard [4]. Min [5] defines BA in relation to the 
use of various analytical tools, including statistical techniques, data 
extraction, optimization tools, and simulation supported by a query and 

reporting mechanism that facilitates decision-making for business 
leaders. 

Simultaneously, Big Data (BD) plays an essential role in creating new 
business patterns, such as accurate marketing and targeted service 
allocation, leading to economic growth. Recent advancements in arti
ficial intelligence and business intelligence have significantly improved 
Big Data Analytics, effectively mining both kinds of industrial data into 
intelligent manufacturing [6]. This has become a new research mile
stone [7], and continuous learning from Big Data in manufacturing 
systems enables systems to self-learn, self-improve, and self-regulate 
[8]. Further development of Big Data Analytics will significantly 
impact systems for providing services and goods [9]. 

Big Data has been a popular research topic since the beginning of this 
century, and researchers consider it an attractive topic due to the rev
olution in technology that allows for analyzing all available data. 
However, Big Data is both an opportunity and a challenge since its value 
lies not in its variability or size, but rather in how it is analyzed and 
utilized to make better decisions, thus transforming it into valuable in
formation [10]. 

With the evolution of new tools, the term Big Data Analytics (BDA) 
has emerged, combining two primary dimensions: big data and business 
analytics [11]. Through the application of BDA, valuable information 
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will be uncovered to help improve business process decisions, providing 
a competitive advantage to companies that employ it [12]. 

According to a recent report by Fortune Business Insights [13], the 
global BDA market size was valued at $271.83 billion in 2022. The 
market is projected to grow from $307.52 billion in 2023 to $745.15 
billion by 2030, exhibiting a CAGR of 13.5 % during the forecast period. 

Given the importance of this term, it is essential to determine the 
factors that lead to a competitive advantage in organizations. Therefore, 
this research proposal poses the following research questions: 

RQ1. What role does BDA play in the strategy for creating competitive 
advantages in companies? 

RQ2. What are the antecedents that condition competitive advantages 
through the use of BDA? 

BDA analysis plays an essential role in promoting e-WOM, as the vast 
amount of data collected from customer opinions, observations, and 
recommendations has a positive impact. This, in turn, feeds into the data 
warehouse, generating predictions and future visions for providing 
services and goods to customers. 

To manage electronic customer relationships, it is crucial to use data 
analysis to communicate with customers and understand their expec
tations [14]. There is a reciprocal relationship between customers and 
CRM, where CRM provides data to the data store in the company and 
vice versa, providing performance forecasts in the markets and infor
mation about customer needs and market performance [15,16]. Com
panies, especially telecommunications ones, should provide 
high-quality electronic services as BDA reduces service-related prob
lems and enables customized services for each customer based on the 
company’s owned data analysis [17]. 

Currently, BDA is mainly linked to social media, which is the largest 
feeder of data warehouses in companies [18]. BDA is also linked to the 
type of electronic services collected by social media, which is one of the 
most important pillars of electronic word of mouth [19]. Few studies 
have addressed these aspects, and this research aims to bridge the gap 
between social media and BDA, as recommended by Kasztelnik and 
Delanoy [20]. Analyzing BDA in conjunction with social media can 
shape a creative automated business pattern in real business cases and 
provide a competitive advantage among companies [21]. 

The purpose of this research is threefold. First, it addresses a gap in 
the current literature regarding the application of BDA in the telecom
munications sector [22]. While BDA has been analyzed in other sectors 
such as the tourism sector [23,24], the logistics sector [25,26], the 
healthcare sector [27,28], and the banking sector [29,30], we are not 
aware of any research proposing an analysis in this specific sector. 
Secondly, the study proposes the application of a holistic model based on 
the principles of the Resource-Based View Theory [31], which includes 
BDA, e-WOM, e-CRM, social media, and market performance to deter
mine organizational competitive advantage. Finally, a series of recom
mendations are proposed for companies in the telecommunications 
sector with the aim of improving their management in the use of BDA 
and the attainment of competitive advantages. 

The remainder of the paper is organized as follows. First, a theoret
ical framework is presented to establish the theoretical underpinnings of 
the research, followed by a series of hypotheses articulating that ex
pected outcomes of the study. The subsequent section provides a 
detailed description of the research methodology employed. Next, a 
summary of the results is presented. Finally, the study concludes with a 
discussion of the findings, implications, limitations of the study, and 
recommendations for future research. 

2. Theoretical framework 

2.1. Resource-Based View Theory 

The Resource-Based View (RBV) Theory is a widely used theoretical 
framework for understanding competitive advantages, which posits that 

a company’s competitive advantage results from its unique and valuable 
resources and capabilities [31,32]. Organizations today are striving to 
be more responsive to technological instability by incorporating various 
technologies to address unforeseen circumstances [33]. Typically, 
technologies provide sustainable competitive advantages to organiza
tions, improving their market position in various sectors and countries 
[34–36]. 

Specifically, within our study’s variables, Big Data Analytics (BDA) is 
considered a unique resource that enables companies to collect, process, 
and analyze extensive data, empowering them to gain insights and make 
informed decisions. e-WOM is viewed as a source of valuable informa
tion generated by consumers, enhancing products or services, building 
customer trust, and improving competitive advantage. e-CRM systems 
provide companies with the ability to manage and analyze customer 
data, strengthening customer relationships and tailoring marketing ef
forts. Social media serves as a channel for communication and interac
tion with customers. 

Finally, market performance is a direct outcome of the effective 
utilization of resources such as BDA, e-WOM, e-CRM, and social media, 
contributing to a competitive advantage. 

2.2. Big data and big data analytics 

The concept of Big Data (BD) entails a massive amount of informa
tion that requires novel developments and paradigms to efficiently 
extract and analyze data. This form of data implies that data sets are 
constantly evolving and often become challenging to manage using 
conventional database tools and concepts [37]. Fonseca and Marcin
kowski [38] indicate that BD refers to the organization, assurance, and 
processing of inputs to enable accurate prediction of the future in terms 
of time and precision. However, Bhadani and Jothimani [39] argue that 
the definition of BD is not mainly based on the size of the data but rather 
the aggregation of data and the speed of data analysis [40]. 

BD defines the basic concepts, principles, and guidelines that un
derpin the analysis, management, and use of large and complex datasets 
[41]. It is characterized by its volume, velocity, diversity, and veracity 
[42–44]. 

The theoretical framework of BD provides an organized approach to 
address the challenges and opportunities it presents [16]. Albahri et al. 
[45] emphasize the importance of ensuring data quality and reliability 
since information sources may contain errors, inconsistencies, or biases. 
The identification of data sources, including social networks, sensors, 
Internet of Things devices, websites, and customer relationship man
agement feedback, is crucial [27]. 

On the other hand, Big Data Analytics (BDA) is a field of study that 
has gained significant attention in recent years due to its potential to 
transform decision-making processes and create competitive advantages 
for various industries [23]. BDA captures any type of data in real-time, 
enabling companies to make efficient decisions [46]. Companies will use 
these tools to process and analyze data resources, make decisions, and 
gain a competitive advantage [47]. 

The use of BDA requires aligning big data storage technologies, 
analytical talent, and management knowledge, which could pose a 
technical challenge for companies lacking the ability to extract valuable 
insights from data [48]. 

It is worth noting that the adoption of BDA in a company may also 
pose challenges in managing personal and confidential data, which can 
have negative implications from privacy and security perspectives [49]. 
Recent studies have highlighted that BDA, combined with the dynamic 
capability enabled by artificial intelligence (AI), can ensure better 
operational performance to improve service quality, reduce costs, pro
duce new products at lower costs, and mitigate market risks [50], 
further enhancing the importance of this tool for businesses. 

In summary, BD refers to both the infrastructure and the data itself, 
while BDA concentrates on the process of analyzing that data to extract 
valuable information. BDA will be essential for maximizing the potential 
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of large datasets and making evidence-based decisions in various disci
plines, as in our case, determining the importance of the competitive 
advantage that its implementation will bring to companies. 

2.3. Electronic customer relationship management 

Electronic Customer Relationship Management (e-CRM) is currently 
undergoing significant growth as it empowers companies to engage with 
customers and address concerns related to products and services, ulti
mately enhancing customer satisfaction. 

e-CRM facilitates the collection of customer data, and with recent 
advancements, companies have amassed substantial data repositories. 
Kumar et al. [51] highlight a positive relationship between Big Data 
analysis in companies and consumer relationship management. Efficient 
management of e-CRM through BDA and predictive solutions substan
tially contributes to a company’s growth and sustainability in delivering 
products and managing customer relationships [16]. 

BDA technologies enable companies to analyze data and respond to 
customers swiftly and on a larger scale, potentially allowing for 
personalized services at a low cost. This transformative capability has 
the potential to enhance the overall customer service experience [52, 
53]. 

2.4. Social media 

Social media facilitates easy access and searchability of views and 
interactions among individuals in society, while also enabling com
panies to collect and utilize user-generated data for decision-making 
purposes [54]. The vast amounts of data collected through social 
media platforms, such as Facebook, Twitter, and LinkedIn, are traceable 
and can be transformed into behavioral models that capture users’ ac
tions, connections, and preferences, thus providing valuable insights for 
analysis [55]. 

Telecom companies are leveraging these data to forecast future ser
vices and products for their customers based on insights gleaned from 
the analysis of this information [56]. This trend has been dubbed the 
"gold data rush" due to the significant amount of data available to 
companies about their customers [57]. 

2.5. Electronic word of mouth 

The emergence of new communication channels in recent years has 
provided opportunities for electronic word of mouth (e-WOM) 
communication. Several research studies have confirmed that when 
making purchasing decisions, users place more trust in online reviews 
posted by unknown consumers than in traditional media [58]. e-WOM 
has proven to be an effective way to create a competitive advantage for 
companies, according to Kitsios et al. [59] and Mariani and Borghi [60], 
who highlight how the analysis of BDA can help organizations better 
understand their customers, thereby enhancing their market perfor
mance through differentiation from competitors. In particular, the 
analysis of BDA has been found to have a positive impact on e-WOM, as 
noted by Mukhopadhyay et al. [61] in a bibliometric analysis of the 
fields of management and business. 

3. Research model and hypotheses development 

3.1. Big data analytics and electronic word of mouth 

The use of BDA in the telecommunications industry has the potential 
to positively impact on e-WOM by providing companies with valuable 
insights into consumer behavior and preferences. By analyzing data 
collected from customer feedback and opinions, companies can gain a 
better understanding of what consumers are saying about their products 
and services online, and use this information to enhance their offerings 
and increase customer satisfaction [60]. 

BDA can also identify new information and unique patterns that may 
not be detected by normal data, thus enhancing customer preferences 
and improving e-WOM [62]. Recent research has shown that BDA can be 
effectively used to track and analyze e-WOM. Studies have found that 
BDA can identify key opinion leaders, analyze sentiment and spread of 
e-WOM, and develop targeted marketing strategies that resonate with 
customers [63,64]. Overall, BDA has the potential to positively impact 
e-WOM by providing companies with insights into consumer behavior 
and preferences. Based on this evidence, it is reasonable to hypothesize 
that BDA has a positive impact on e-WOM. Therefore, the following 
hypothesis is proposed: 

H1. Big Data Analytics has a positive effect on electronic word of 
mouth. 

3.2. Big data analytics and electronic customer relationship management 

e-CRM is considered a critical aspect of organizational market per
formance and customer satisfaction, with electronic customer relation
ship management playing a pivotal role in understanding customer 
needs to achieve satisfaction [15]. 

In this sense, BDA has become a popular tool for businesses to gain 
valuable insights into customer behavior and preferences, enabling 
them to better understand their customers and improve their e-CRM 
strategies through data analysis. 

Research shows that businesses using BDA are more likely to improve 
customer retention and satisfaction compared to those that do not [65]. 
BDA enables businesses to identify customer needs and preferences, 
allowing them to tailor their e-CRM strategies to better meet those 
needs. Furthermore, BDA can also help businesses improve their 
customer segmentation and targeting strategies by identifying patterns 
and trends in customer data, resulting in more effective e-CRM strategies 
[66]. 

Additionally, BDA can help businesses improve their customer ser
vice and support strategies by identifying common customer issues and 
providing more accurate and efficient responses [66,67]. Overall, the 
evidence suggests that BDA has a positive impact on e-CRM. It enables 
businesses to better understand their customers, tailor their e-CRM 
strategies to meet their needs, and ultimately improve customer reten
tion, satisfaction, and service. Therefore, we propose the following 
hypothesis: 

H2. Big Data Analytics has a positive effect on electronic customer 
relationship management. 

3.3. Big data analytics and social media 

Social networks are Internet interaction platforms that enable people 
to share and consume information with each other [68]. In this regard, 
social media has become a significant source of data due to the growing 
use of platforms for exchanging information and data among users, 
resulting in a massive increase in data volume [69]. The application of 
BDA to the information obtained from social networks will be crucial in 
subsequent decision-making based on customer insights [70]. 

BDA can assist companies in identifying key influencers and target
ing specific customer segments by analyzing social media data. Com
panies can also use insights gained from analyzing social media data to 
improve their social media marketing efforts and identify and address 
customer complaints and concerns in a timely manner, which can in
crease customer satisfaction and loyalty [71]. 

In conclusion, using BDA in telecommunication companies can 
improve their social media marketing efforts by providing insights into 
customer behavior and preferences and allowing them to quickly 
respond to customer complaints and concerns. Therefore, we propose 
the following hypothesis: 

H3. Big Data Analytics has a positive effect on social media. 
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3.4. Electronic word of mouth and market performance 

Positive electronic word of mouth (e-WOM) is a key determinant of 
marketing success for companies. e-WOM is related to increased 
customer satisfaction with the products or services provided by a com
pany [72]. Several studies have confirmed the positive relationship 
between e-WOM and market achievements, as customers’ opinions 
about products or services can lead to new market shares and increased 
sales volumes [73]. 

A growing body of research suggests that e-WOM has a positive 
impact on market performance in the telecommunication industry. e- 
WOM involves the sharing of experiences and ideas about products or 
services through digital channels such as social media and review sites 
[74]. 

In the telecommunication industry, e-WOM can play an important 
role in the consumer purchase process and overall market performance. 
A study by Lee and Cheung [75] found that positive e-WOM had a sig
nificant positive influence on consumer purchase intentions in the 
telecommunication industry. Park et al. [76] stated that e-WOM can also 
influence brand loyalty in the telecommunication industry. Kim et al. 
[63] found that e-WOM has a significant impact on customer satisfaction 
in the telecommunication industry. 

In conclusion, the hypothesis that e-WOM has a positive effect on 
market performance in the telecommunication industry is supported by 
a growing body of research. Studies have found that positive e-WOM can 
lead to increased sales, brand loyalty, and customer satisfaction, which 
can ultimately improve market performance for telecommunication 
companies. Based on the above, the following hypothesis is proposed: 

H4. Electronic word of mouth has a positive impact on market 
performance. 

3.5. Customer relationship management and market performance 

Various studies have found that companies focusing on building 
strong relationships with customers through the development of orga
nizational capabilities can enhance their market performance, and that 
e-CRM can be particularly effective in this regard [77,78]. By engaging 
customers in operational activities while taking individual privacy into 
account and building strategic relationships, companies can increase 
customer loyalty [79] and ultimately achieve higher market share and 
improved market performance [80]. 

The hypothesis that e-CRM has a positive impact on market perfor
mance in the telecommunication industry is supported by a growing 
body of research. For instance, Kavitha and Duraisamy [81] found that 
e-CRM practices in telecommunication companies led to higher 
customer satisfaction and loyalty, resulting in improved market per
formance. Similarly, Al-Khatib and Al-Khatib [82] observed that e-CRM 
strategies in telecommunication companies led to reduced customer 
churn and increased customer retention. Thus, e-CRM practices in 
telecommunication companies have been found to result in improved 
customer satisfaction and increased market share [83]. 

By improving customer satisfaction, loyalty, and retention, com
panies with strong e-CRM practices can enhance their competitive po
sition and achieve higher market share and revenue growth. Thus, we 
propose the following hypothesis: 

H5. Electronic customer relationship management has a positive effect 
on market performance. 

3.6. Social media and market performance 

In today’s commercial landscape, social media has become one of the 
most effective aspects for companies and managers to focus on [84], 
having transformed the e-commerce industry globally [85]. The use of 
social media in marketing operations can enhance a company’s ability to 
enter new markets, thereby improving its market performance [86]. 

Several studies have supported the hypothesis that social media 
positively affects market performance in telecommunication companies. 
Jibril et al. [87] found that social media engagement was positively 
associated with increased brand awareness and customer loyalty. They 
suggest that social media provides an efficient platform for companies to 
engage with customers, share information, and build trust. Liao and Lee 
[88] reported a positive relationship between social media usage and 
increased market share and revenue growth. The authors propose that 
using social media platforms can be a beneficial way for businesses to 
increase their visibility and attract potential customers. Similarly, 
Schniederjans [89] found that social media usage was positively related 
to increased market performance, specifically in terms of stock price and 
return on investment. It is also suggested that social media can be a 
valuable tool for companies to communicate with stakeholders and 
enhance their reputation. Thus, as a company obtains valuable infor
mation from social networks, it will enhance its market performance, as 
these platforms are widely used by users to express their opinions and 
convey certain intentions. Therefore, we propose the following 
hypothesis: 

H6. Social media has a positive impact on market performance. 

3.7. Market performance and competitive advantage 

Market performance is crucial for creating unique competitive ad
vantages that did not exist before, as it leads to improved levels of sales, 
growth, and product development, thereby creating new opportunities 
in the markets. This can help companies and organizations gain a new 
competitive edge that was previously absent [90]. 

In the dynamic and competitive telecommunication industry, firms 
are constantly seeking ways to gain an advantage over their rivals. One 
key factor that has a significant impact on a company’s ability to achieve 
competitive advantage is its market performance. Research has shown 
that companies with strong market performance are more likely to 
achieve a competitive advantage [91]. This is because such firms are 
better positioned to generate higher revenues and profits, which can 
then be reinvested in new technologies, improved customer service, and 
expansion into new markets. Moreover, firms with strong market per
formance are more likely to be perceived as industry leaders by cus
tomers, investors, and other stakeholders, which can enhance customer 
loyalty and trust and provide a significant competitive advantage [92]. 

Overall, the literature suggests that market performance is a critical 
factor in achieving competitive advantage in the telecommunication 
industry. Companies with strong market performance are better placed 
to generate higher revenues and profits, attract and retain talented 
employees, and be perceived as industry leaders. Based on the above, we 
propose the following hypothesis: 

H7. Market performance has a positive effect on competitive 
advantage. 

3.8. Big data analytics and competitive advantage 

The use of BDA technologies allows companies to enhance their 
existing applications by offering business-centric practices and meth
odologies that provide a competitive advantage [93,94]. By using data 
to make informed strategic decisions, companies can make more accu
rate and timely choices regarding market strategies, product develop
ment, and resource allocation, which can positively impact market 
performance [95]. 

Companies that effectively utilize BDA are often better positioned to 
outperform their competitors. Furthermore, they can identify market 
trends, understand customer preferences, and optimize their offerings, 
giving them a competitive advantage that can lead to improved market 
performance [96]. 

BDA also provides valuable insights into customer behaviors and 
preferences. A more detailed understanding of the target market allows 
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companies to tailor their products and services, leading to increased 
customer satisfaction and loyalty, which ultimately affects market per
formance [97]. BDA offers insights into customer behaviors, market 
dynamics, and emerging trends, enabling companies to adapt, innovate, 
and excel in the market. 

The impact of BDA on market performance is supported by practical 
applications and empirical evidence, demonstrating its significance in 
modern business strategy and performance enhancement. Therefore, the 
following hypothesis is proposed: 

H8. Big Data Analytics has a positive effect on competitive advantage. 

3.9. Mediating effect of electronic customer relationship management 

The implementation of BDA provides companies with an abundance 
of valuable data. However, mere access to data does not guarantee im
provements in market performance [48]. This is where e-CRM plays a 
crucial role in effectively channeling and managing this data, enabling 
the analysis and application of relevant information for strategic 
decision-making [98]. Furthermore, e-CRM also facilitates the person
alization of customer interactions through precise customer segmenta
tion using data collected through BDA. This personalization can enhance 
customer satisfaction and ultimately increase customer retention, an 
essential factor in market performance [99]. 

Effective customer relationship management, driven by e-CRM, is 
intrinsically linked to customer retention and loyalty. The retention of 
loyal customers significantly contributes to increased sales and word-of- 
mouth brand promotion, positively influencing market performance 
[100]. Moreover, e-CRM enables more informed decision-making by 
providing a structured framework for data analysis derived from BDA. 

Strategic decisions based on data insights through e-CRM can impact 
the effectiveness of marketing strategies and resource optimization, 
affecting market performance [101]. Additionally, e-CRM provides tools 
to measure and track the impact of marketing strategies and customer 
retention, facilitating the assessment of how data-driven initiatives, such 
as those derived from BDA, are influencing the market and allowing 
adjustments as needed [102]. Based on the above, we propose the 
following hypothesis: 

H9. Electronic Customer relationship management mediates the effect 
of BDA on market performance. 

Fig. 1 shows the conceptual model and the research hypotheses. 

4. Research methodology 

The aim of this study is to explore the potential of BDA for enhancing 
the competitive advantage of telecommunication companies. To achieve 
this goal, a quantitative research approach was employed to gather and 

analyze primary data, which enabled the testing of hypotheses related to 
the research questions. 

The use of a quantitative method was deemed appropriate since it 
allowed for a large sample size to be surveyed. The estimation of a 
structural equation model (SEM) was carried out using AMOS software. 
The coefficients and the level of statistical significance allowed us to 
analyze the relationships between the constructs. As a final step, a 
mediation analysis was performed using the PROCESS macro for SPSS 
[103]. Bootstrapping was used to determine the significance of the in
direct associations in the model, employing 10000 replications and a 95 
% confidence range. 

4.1. Measurements 

The research instrument used in this study consisted of a question
naire divided into two parts. The first part collected information 
regarding the sample’s characteristics, while the second part included 
items that measured the variables of interest. These variables included 
Big Data Analytics, e-WOM, e-CRM, social media, market performance, 
and competitive advantage. The present study employed a seven-point 
Likert scale with answer choices ranging from “strongly disagree” to 
“strongly agree”. 

The questionnaire was developed by adapting scales from previous 
studies, ensuring that the items were relevant and appropriate for the 
variables being measured in this study. For example, for the Big Data 
Analytics variable, we adapted items from the scales developed by Al- 
Khatib [104] and Shamim et al. [105]. 

The items for the e-WOM variable were based on the research of Sun 
et al. [106] and Yoo et al. [107], while those for e-CRM were adapted 
from Moreno and Melendez [108]. The items for Social Media were 
based on Pop et al. [109]. The scale for Market Performance was 
developed based on the studies of Chowdhury and Quaddus [90] and 
Olabode et al. [101]. Finally, the items for Competitive Advantage were 
adapted from Al-Khatib [104] and Tu and Wu [110]. 

This study also included firm size and firm type as control variables 
to mitigate influences from firms’ characteristics. Firm size included 
three categories: companies with fewer than 50 employees are catego
rized as small businesses, those with 50–250 employees are classified as 
medium-sized enterprises, whereas large companies have more than 250 
employees [111–113]. Firm type was a dummy variable coded as 0 if the 
level of technological innovation in the firm was low, and 1 if the level of 
technological innovation was high [114]. 

4.2. Data collection 

For the empirical testing of the hypotheses, a cross-sectional data 
collection system was adopted through the administration of an online 

Fig. 1. Research model.  
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questionnaire among managers and directors of Jordanian telecommu
nications firms. Only managers of the sample companies were included 
in the data collection, assuming that these subjects have a more global 
view of the business processes and, consequently, are able to assess the 
overall impact of Big Data Analytics on competitive advantage. 

After a validation process, the sample used for the analysis yielded 
304 completed surveys out of a pool of 384 Jordanian telecommunica
tions companies, with a response rate of 79.16 %. This randomly 
selected sample included large (63.8 %), medium (30.3 %), and small 
(5.9 %) firms from different regions of the country. Most of the com
panies analyzed are Internet service providers (34.9 %), followed by 
telephone operators (30.9 %), cable companies (20.1 %) and satellite 
companies (14.1 %). 

4.3. Common method and non-response bias 

As self-report is the only data source for this study, a common 
method bias test was conducted to determine the significance of com
mon method variance [115]. We used Harman’s single factor test. The 
single factor contribution was well below the 50 % threshold, indicating 
that common method bias was not a problem. 

Similarly, in the present study, the potential concern of non-response 
bias was tested by comparing late and early participant responses [116]. 
The t-test reported a non-significant association between both groups, 
demonstrating that non-response bias did not affect the results of this 
research. 

5. Results 

5.1. Measurement assessment 

To ensure the reliability and validity of the measures used in this 
study, we followed the guidelines provided in the classic literature 
[117]. We began by establishing one-dimensionality in all constructs, 
which was assessed by examining the pattern of standardized residuals 
and modification indices generated from the confirmatory factor anal
ysis (CFA) using the maximum likelihood method with AMOS. The CFA 
consisted of six latent variables, and the results were found to be 
adequate according to previous literature. All the confirmatory factor 
loadings were higher than 0.7 and significant at a 0.001 level. 

To assess the internal consistency of multiple measures, we used 
composite reliability (CR) and average variance extracted (AVE) after 
removing items from the scales that did not reach adequate values. For 
an exploratory study, researchers generally recommend 0.70 and 0.50 
for CR and AVE, respectively, as adequate reliability. As shown in 
Table 1, all values for both indicators complied with the established 
requirements [117]. Also, the Cronbach alpha values for each scale were 
above 0.8. Therefore, the reliability of the construct can be considered 
satisfactory. 

Discriminant validity was examined to ensure that each construct is 
distinct from its neighboring constructs [117]. To conduct this analysis, 
we evaluated the correlation matrix of latent constructs, with the di
agonal elements representing the square roots of the average variance 
extracted (AVE). The correlations between constructs are presented in 
the cells outside the lower left diagonal of the matrix. In this analysis, 
the shared variance between a construct and its measures must be 
greater than the variance shared between the constructs and other 
constructs in the model. Hence, discriminant validity is achieved when 
the diagonal elements (square root of AVE) are greater than the 
off-diagonal elements in the same row and column, as demonstrated in 
Table 2. 

As the sample did not present a multivariate normal distribution, the 
bootstrapping technique was applied for 500 consecutive steps or sam
ples, and a significance level of 5 %. Specifically, the Bollen-Stine’s 
corrected p-value was used, testing the null hypothesis that the model is 
correct. The model presented a good overall fit (GFI = 0.909; NFI =

0.949; TLI = 0,965; CFI = 0.973; AGFI = 0.871; RMSEA = 0.031) ac
cording to the recommended thresholds [118,119]. 

5.2. Structural model and hypotheses testing 

To evaluate the SEM, the statistical significance of its structural loads 
was analyzed. Table 3 shows the results of the applied structural equa
tion analysis and the results of the research hypotheses regarding direct 
effects. In this research all relationships are significant since the p-value 
associated to each of them is less than the significance level. 

Hypothesis 1 proposed a positive relationship between BDA and e- 
WOM, which was confirmed by the literature and supported by the 
statistical results (β = 0.598; p ≤ 0.001). Similarly, the results obtained 
supported the relationship between BDA and e-CRM that Hypothesis 2 
suggested (β = 0.724; p ≤ 0.001), validating other recent studies in the 
literature. With regard to the relationship between BDA and social 
media put forward by Hypothesis 3, the results from this study were 
strongly supported (β = 0.792; p ≤ 0.001), as already suggested in the 
literature. Hypothesis 4 proposed a positive relationship between e- 
WOM and market performance, which was confirmed by the literature 

Table 1 
Confirmatory factor analysis.  

Constructs and items Loading 

Big Data Analytics – BDA (α = 0.938, CR = 0.938, AVE = 0.836) 
The firm holds strategic partnerships with companies operating in the big 

data sector to exchange experiences and knowledge in this field. 
0.890 

The firm has long experience in data processing and eliciting decisions 
from it. 

0.922 

The firm has teams working to take advantage of big data analytics to gain 
new insights through unstructured data. 

0.930 

Electronic Word of Mouth – EWOM (α = 0.889, CR = 0.891, AVE = 0.732) 
Customers get information about the brand they want through social 

media and the internet. 
0.895 

Our customers obtain information about the brand they want to buy via 
social media and the internet. 

0.847 

Our customers write their opinion about the products presented in the 
designated places on the site. 

0.823 

Electronic Customer Relationship Management – ECRM (α = 0.894, CR = 0.893, AVE =
0.736) 

The company closely monitors and evaluates the level of commitment to 
providing electronic services to customers. 

0.868 

The firm provides electronically after-sales services to a large extent. 0.834 
The firm develops strategies to increase customer value. 0.871 
Social Media – SM (α = 0.878, CR = 0.882, AVE = 0.714) 
Information obtained from social networks is trustworthy. 0.880 
Information obtained from social networks is reliable. 0.873 
Information obtained from social networks is honest. 0.779 
Market Performance – MP (α = 0.917, CR = 0.922, AVE = 0.798) 
Compared to competitors, the firm market share has increased during the 

last period. 
0.922 

Compared to competitors, the firm has seized opportunities in foreign 
markets and expanded in these markets. 

0.918 

Compared to competitors, sales volume has increased over the past 
period. 

0.838 

Competitive Advantage – CA (α = 0.884, CR = 0.884, AVE = 0.719) 
The firm has fine and excellent reputation in the market. 0.848 
The firm is interested in building long-term strategic relationships with its 

partners. 
0.897 

The firm responds to changes in supply and demand. 0.795  

Table 2 
Discriminant validity.   

BDA EWOM ECRM SM MP CA 

BDA 0.914      
EWOM 0.553 0.856     
ECRM 0.675 0.769 0.858    
SM 0.729 0.489 0.604 0.845   
MP 0.835 0.525 0.608 0.707 0.894  
CA 0.825 0.555 0.714 0.730 0.735 0.848  
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and supported by the statistical results (β = 0.110; p ≤ 0.05). In the case 
of Hypothesis 5, the results also supported the relationship between e- 
CRM and market performance (β = 0.215; p ≤ 0.001), as previous 
research revealed. Furthermore, Hypothesis 6 proposed a positive 
impact of social media on market performance, which was supported by 
the statistical results (β = 0.584; p ≤ 0.001) and consistent with prior 
research. Also, the results obtained confirmed the positive impact of 
market performance on competitive advantage that Hypothesis 7 pro
posed (β = 0.177; p ≤ 0.01), being in line with recent previous studies. 
Another important finding was the positive and significant relationship 
between BDA and competitive advantage (β = 0.715; p ≤ 0.001); 
therefore, Hypothesis 8 is supported. 

Furthermore, the BDA → e-CRM → MP path was found positive (β =
0.071) and significant since the bias-corrected confidence intervals did 
not include zero (0.007, 0.139); then, Hypothesis 9 is confirmed. Thus, 
results of mediation analysis confirmed e-CRM as a mediator of the 
relationship of BDA and market performance. 

Finally, the effects of firm size and firm type were analyzed as control 
variables. The results indicate that firm size has a significant effect on 
market performance (β = 0.294; p ≤ 0.001) and competitive advantage 
(β = 0.131; p ≤ 0.05). The effects of firm type on market performance (β 
= 0.527; p ≤ 0.001) and competitive advantage (β = 0.161; p ≤ 0.01) are 
also significant. 

6. Discussion 

6.1. Theoretical implications 

The primary objective of this study was to explore the potential of 
BDA in enhancing the competitiveness of telecom companies. A quan
titative survey was administered online, resulting in 304 completed 
responses. Overall, respondents exhibited a positive outlook on the 
factors under investigation, with BDA garnering the highest proportion 
of affirmative responses. 

The utilization of BDA demonstrated a favorable impact on elec
tronic word of mouth (e-WOM) and electronic customer relationship 
management (e-CRM), concurrently influencing social media platforms 
positively. Notably, e-WOM was identified as contributing to sales, 
while e-CRM exhibited a positive effect on market performance. The 
study further uncovered a positive correlation between social media 
usage and enhanced market performance. Importantly, robust market 
performance was identified as a significant driver of competitive 
advantage. 

Specifically, the study demonstrates the potential of BDA to establish 
a more cohesive strategy for enhancing a company’s competitive 
advantage. The results are consistent with previous studies, such as 
Akbari et al. [62], which suggested that BDA can improve consumer 
preferences and e-WOM by providing new information and unique 

patterns not found in traditional data sources. The findings are also in 
line with Libai et al. [120] and Muharam et al. [17], who emphasized the 
importance of BDA in evaluating customer data in novel ways and 
guiding the development of tailored services. 

The study found that a positive relationship exists among e-WOM, e- 
CRM and social media, and market performance. This information can 
be leveraged by telecom firms to improve their market standing. These 
findings align with previous research by Ardyan and Sugiyarti [77], 
Harliyanto and Soediantono [78], and Purwanto [121], which demon
strated the importance of organizational capabilities in building strong 
customer relationships and increasing market share. Khamaludin et al. 
[86] also found that social media can increase businesses’ capacity to 
expand into new markets, improving their market performance. 

The study also confirmed that market performance has a positive 
influence on competitive advantage. This finding aligns with Chowd
hury and Quaddus [90], who argued that improved market performance 
can lead to unique competitive advantages and new opportunities in the 
market. As a result, businesses can acquire a new competitive edge that 
was previously lacking. 

The findings of our study also confirmed the positive impact of BDA 
on competitive advantage. This is in line with Bag et al. [122], who 
stated that BDA adoption can help managers to focus management 
attention upon resources, capabilities and competencies to achieve 
competitive advantage. 

Additionally, this study gives a contribution to the literature by 
demonstrating the mediating role exerted by e-CRM in the BDA-MP 
relationship. Thus, BDA can help businesses improve their electronic 
customer relationship management actions, then allowing firms to 
develop more effective marketing strategies, which benefit market 
performance [66,123]. 

6.2. Practical implications 

The fundamental conclusion of our study is that the strategic use of 
BDA has a significant impact on the competitive advantage of tele
communications companies. The ability to effectively collect, analyze, 
and apply large volumes of data, including aspects like e-WOM, e-CRM, 
and social media, has become a critical differentiator in this highly 
competitive sector. By adopting a well-planned Big Data strategy, 
companies can gain valuable insights to enhance their market 
performance. 

In this context, effective BDA allows telecommunications companies 
to optimize their internal operations. This includes identifying in
efficiencies, optimally allocating resources, and improving processes. By 
eliminating inefficiencies and reducing operational costs, companies can 
provide high-quality services at competitive prices, giving them a sig
nificant advantage in the market. 

The use of BDA translates into a tangible improvement in the 
customer experience. By analyzing and understanding customer pref
erences and behavior, companies can personalize their offerings and 
services. This leads to increased customer satisfaction and long-term 
retention, which is crucial in a market where customer loyalty plays a 
fundamental role in success. 

Furthermore, in a highly competitive market, differentiation is 
essential. Companies that effectively adopt BDA can stand out by of
fering innovative services tailored to the changing needs of customers. 
This provides them with a sustainable competitive advantage and the 
ability to lead the market rather than simply following the competition. 

A critical element highlighted in our conclusions is the importance of 
ensuring data quality. Companies must implement robust methods to 
distinguish between authentic data and false or low-quality data. Data 
integrity and accuracy are essential for informed decision-making and 
for avoiding decisions based on incorrect information. 

In summary, the strategic use of BDA has become an invaluable asset 
for telecommunications companies in their pursuit of sustainable 
competitive advantage. By optimizing operations, improving the 

Table 3 
Hypothesized relationships.  

Hypotheses β S.E. C.R. Result 

H1: Big Data Analytics → e-WOM 0.598*** 0.061 10.618 Supported 
H2: Big Data Analytics → e-CRM 0.724*** 0.058 13.094 Supported 
H3: Big Data Analytics → Social 

media 
0.792*** 0.056 14.612 Supported 

H4: e-WOM → Market 
performance 

0.110* 0.057 2.144 Supported 

H5: e-CRM → Market 
performance 

0.215*** 0.065 3.758 Supported 

H6: Social media → Market 
performance 

0.584*** 0.074 9.235 Supported 

H7: Market performance → 
Competitive advantage 

0.177** 0.047 3.060 Supported 

H8: Big Data Analytics → 
Competitive advantage 

0.715*** 0.064 10.952 Supported 

Note: ***p ≤ 0.001; **p ≤ 0.01; *p ≤ 0.05. 
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customer experience, differentiating themselves in the market, and 
ensuring data quality, these companies can not only survive but thrive in 
a highly competitive environment. The conclusions emphasize the 
importance of continued investment in BDA capabilities to maintain and 
strengthen the position in the telecommunications industry. 

6.3. Limitations and future research 

As any research, this study has several limitations that may have 
influenced the findings and suggest future research. First, the scope of 
this research focuses exclusively on the telecommunications industry in 
Jordan, which makes it somewhat difficult to generalize the results. 
Future research could consider conducting comparative analyses across 
different sectors or countries. Furthermore, the participants in this study 
were selected from various managerial levels within the telecommuni
cations industry, without focusing on any specific level. Future studies 
could include the moderating effect of the user experience of these BDA 
tools and their relationship with the other variables studied. 

The research design employed in this study is cross-sectional, which 
limits the findings to a specific moment in time. Therefore, future 
research could adopt a longitudinal approach to examine the proposed 
relationships between variables over an extended period. 

Finally, to achieve a more complete understanding of the findings, it 
would be valuable to explore the moderating effect of variables related 
to the intensity of use of the technologies considered in the study, the 
perceived risk or even the level of usefulness of these technologies 
among companies to improve BDA awareness. 
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