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1. INTRODUCTION

In the recent years information has emerged as one of the companies’ most valuable assets due
to the ongoing development of IT and the advances of Industry 4.0 (Ttrkes et al., 2019). This
ever-expanding big data focuses on various disciplines and contributes to the rapid acceleration
of global scientific and technological progress (Ziora, 2015). Businesses worldwide are under
increasing pressure to expand their product lines and consumer bases while keeping up with
a deluge of incoming data. The challenges of integrating supply-chain management systems
across manufacturers, distributors, retailers, and trading partners can be overcome only through
meticulous data management and professional integration. They are increasing the visibility of
manufacturers and suppliers and fostering more reliable, long-lasting collaborations, data man-
agement, and integration, addressing supply-chain management challenges at every level and
activity. Although it may be more difficult to evaluate and create information when using both
unstructured and structured data from several sources, supply-chain management systems can
transform the data to better suit the end user's needs (Ginting, 2020; Gopal et al., 2022).

This article has multiple connecting objectives. First, it aims to investigate the factors of big data
analytics adoption in the manufacturing sector, building on the technology-organization-envi-
ronment framework, the perceived risk framework, and the resource-based view theory as foun-
dations. Second, it aims to identify those factors that influence the adoption of big data analytics
and their impact on the performance of supply chains in the manufacturing industry. Third, it
aims to examine how information sharing between firms affects this relationship with the help of
a survey with a collected sample size of 200 respondents. To fulfill its objectives the article seeks
to answer the following research questions:
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. RQ1: How do technological, organizational, environmental factors and perceived risk impact
big data analytics adoption in manufacturing firms?

. RQ2: Is there any relationship between big data analytics adoption, information sharing,
and supply chain management performance of manufacturing firms?

. RQ3: Does information sharing mediate between big data analytics adoption and supply
chain management performance of manufacturing firms?

A supply chain can be interpreted as a network of organizations involved in the conception,
production, and distribution of products and services from the point of conception to the final
consumer. It has become evident that the information age manifests itself in various ways and
that conventional methods and antiquated organizational structures are insufficient to provide the
innovative opportunities necessary to increase productivity. This suggests that companies that
rigorously adhere to the standards are failing to meet the requirements of consumers in the 21"
century (Pournarakis et al., 2017).

To satisfy the demands of the digital economy, new concepts have emerged and manufacturers
have adopted numerous cutting-edge technologies to obtain a competitive edge and to position
themselves better in the dynamically changing digital marketplace. In recent years, scholarly
interest in supply chain analytics has paralleled the emergence of new commercial and technical
challenges and opportunities. The obstacles that must be overcome include, but are not limited
to, issues with managing vast quantities of data and fluctuating demand and supply. Howaver
the successful application of big data analytics applications can help companies to enhance their
decision making processes, providing more insights, to optimize their processes by identifying
inefficiencies and streamline operations, and to increase the visibility of their supply chain, allow-
ing companies to track and monitor every aspect of their operations in real-time (Gunasekaran et
al., 2017; Masa’deh et al., 2022).

This study applies a survey methodology to collect and assess information of big data analytics
adoption experiences of 200 manufacturing companies in order to investigate what are the main
influencing factors and the significant their connection is regarding their adoption motives. The
article will first provide a detailed literature review regarding supply chain management, big
data analytics, and the applied technology-organization-environment framework, perceived risk
framework, resource-based view theory. Then the article will provide and discuss the results of
the survey, answering the research questions.

2. LITERATUREREVIEW

Coordination and collaboration between the material, information, and financial channels that com-
prise a supply chain are the primary focus of this definition, as they are the fundamental elements that
define an supply chain’s efficiency and effectiveness. Supply chain management is a set of processes
that effectively coordinate the activities of suppliers, manufacturers, transporters, and consumers to
ensure that a high-quality product or service is delivered on time and in the right quantity to the right
locations. If analytics are not used, business development is nothing more than the accumulation of
vast quantities of arbitrary data. Companies should, therefore, interpret their sector data and imple-
ment it into their empirical evidence. Managers can benefit from effective big data analytics in two
ways: first, by making meaning of the vast quantities of available data, and second, by discovering
previously unknown insights. It is essential for managers to measure and therefore know radically
more about their business, and directly apply this knowledge to improved decision making and per-
formance. Also big data can significantly impact and entirely transform management. A company
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can gain a competitive advantage by systematically implementing big data analytics, or it can fall
behind if it fails to extract and analyze the data it already possesses (Wamba & Akter, 2015).

The primary theoretical foundations for this study were Technology, Organization, Environment
(TOE) framework (Jemala, 2021), the Percieved Risk Framework (Afonso etal., 2016), the Resource-
based View Theory (RBV) (Gangwar et al., 2016), and the Diffusion of Innovations Theory (DOI)
(Dearing & Cox, 2018). These frameworks are used by individuals and organizations to analyze
different drivers of information systems adoption. These concepts have also been applied in various
research fields, such as e-commerce, e-learning, healthcare, and tourism, proving their validity
and reliability (Chandra & Kumar, 2018; Fan et al., 2020). Without theoretical models to guide
our understanding of the factors that affect the decision to embrace new technologies, confront-
ing the challenges associated with adopting and implementing big data at either the individual or
organizational level becomes difficult (Alfaro-Serrano et al., 2021).

The term "big data" involves more than rapidly increasing data collections but involves different types
of data and storage approaches. The 5 V's of big data, Volume, Velocity, Variety, Value, and Veracity,
refer to the nature of ever-evolving and complex data sets that demand newer approaches to analytics
(Moktadir et al., 2019). It identifies ease of use, utility, and availability of existing IT resources as
some factors that affect the rate of adoption of big data. Big data analytics is creating new business
models since big data strategies aim to improve decision-making by enhancing techniques for data
acquisition, processing, and visualization. This evolution creates new opportunities to leverage data
to gain a competitive advantage (Chen et al., 2015; Lee & Mangalaraj, 2022). Big data enhances risk
prediction, productivity, and customer satisfaction. It allows businesses to stay ahead of their com-
petitors. Thus, though expensive and time-consuming, the use of big data can be very rewarding in
the long run (Dash et al., 2019). Big data is increasingly being applied in supply chain management,
but few studies have been conducted based on analytical models. Moreover, most of the modern
analytical models focus on predicting sustainability with large-scale data. This indicates clearly that
big data in supply chain optimization has not reached its complete potential yet (Tiwari et al., 2018).

The TOE framework identifies three elements that influence the adoption of new technology. First
there are the technological factors, which are attributes of the technology itself (e.g., relative advan-
tage, compatibility, complexity). Second, there are the organizational factors, which are internal
characteristics of the organization (e.g., size, structure, top management support, organizational
readiness). Third, there are the environmental factors, which are external pressures and influences
(e.g., industry characteristics, market structure, regulatory environment). Overall the TOE framework
provides a comprehensive model to analyze how different aspects of an organization and its external
environment affect the adoption of big data analytics, and it helps in understanding the multi-faceted
nature of technology adoption, considering both internal and external influences (Jemala, 2021).

An organization’s technological context includes both adopted and unadopted technologies, along
with any other commercially available technologies that may be relevant (Heredia et al., 2022).
These technologies significantly influence the pace of technological change and the organization’s
adaptability. The likeliness to adopt innovations is affected by the organization’s context, which
includes its characteristics and resources (Gangwar et al., 2016). The degree of internal connectivity
among different units within a company has also a strong correlation with innovation adoption, but
factors such as top-down support, detailed organizational planning, proper communication, and clear
structure are also essential to this context (Dwivedi et al., 2015). Successful innovation implemen-
tation often requires strong high-level support and organizational alignment (Maroufkhani et al.,
2020), and because of this the support of top management, the creation of robust competencies, and
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the assessment of organizational readiness to implement new technologies become very important
(Lutfietal., 2023). The measurement of organizational readiness can be used to determine whether
the organization is able to lead and finance the implementation of new technologies. Analytics and
big data experts emphasize that one should prepare the organization for big data adoption (Mikalef
et al., 2020). While the environmental context entails the factors that are outside the organization.
Government policies have considerably influenced the application of advanced technologies, as
governments can help in the movement into big data adoption through the use of enabling legislation
and the provision of funding. Funding, capital, regulation and standardization, technical advice,
training, independent advice, and other ways of creating a trust-building culture that instills confi-
dence in technology development are all incentives to using big data analytics. The technological,
organizational and environmental framework suggests legislative restrictions as an external factor
that can delay the leveraging of big data by organizations or lodging companies. Government reg-
ulations, policies, rules, and standards can either encourage or discourage innovative technologies'
adoption (Jaya et al., 2019; Kline, 2022), while supportive regulations, policies, rules, and standards
can further increase the adoption of big data usages (Hermina & Suryana, 2016).

The Resource-Based View Theory (RBV) focuses on an organization's internal resources and capa-
bilities as key drivers of competitive advantage and performance, while emphasizes the importance of
valuable, rare, inimitable, and non-substitutable resources. With the help of RBV we can highlight the
significance of internal resources, such as IT infrastructure, skilled personnel, and data management
capabilities, in the successful adoption and utilization of big data adoption ehile it provides insight into
how leveraging these resources can enhance supply chain performance and achieve a competitive edge.

The possibility of uncertainties and adverse occurrences is what Afonso et al. (2016), terms "risk".
What makes it so high is the subjective uncertainty about the outcomes related to Noreen et al.
(2021). Businesses may feel more vulnerable where there is a mismatch between their goals and
their experiences when it comes to decisions on adopting and engaging in an innovation. Within
those organizational risks reviewed in relation to big data adoption, the focus is on respective data
privacy and security, its quality, and the availability of key resources. Third-party storage of data
also presents issues in terms of confidentiality and integrity. Personal data that includes consumer
names and addresses is important to consider in outsourcing the data. This is usually an issue
found within organizations which are starting to implement BDA systems but still cannot afford
resources that ensure long-term success for the technology (Gangwar et al., 2016). People may
feel uneasy because they are not confident in the data, as they are not in full control of the data.
Organizations may be less confident in the completeness, accuracy, relevance, and timeliness of
their data if they lack the resources and personnel to assess it (Al Nuaimi et al., 2015).

3. RESULTS

The objective of this article is to investigate the factors and implications of big data analytics

adoption in the manufacturing sector, and to identify the factors that influence the adoption of

big data analytics and their impact on the performance of supply chains in the manufacturing

industry with the help of a survey. The article seeks to answer the following research questions:

. RQ1: How do technological, organizational, environmental factors and perceived risk impact
big data analytics adoption in manufacturing firms?

. RQ2: Is there any relationship between big data analytics adoption, information sharing,
and supply chain management performance of manufacturing firms?

. RQ3: Does information sharing mediate between big data analytics adoption and supply
chain management performance of manufacturing firms?
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During thedata collection process an online questionnaire was developed to collect data. Surveys
were distributed to participants affiliated with various manufacturing firms. Participants were
selected based on their involvement in supply chain management and data analytics roles. The
survey received responses from 200 participants. Participants were from diverse manufacturing
industries. Respondents included professionals with varying levels of experience in supply chain
management and big data analytics. The collected data was analyzed using SPSS statistical soft-
ware. Descriptive statistics were used to summarize the basic features of the data. Inferential
statistics, such as regression analysis, were employed to examine relationships between variables.
Measures were taken to ensure the validity and reliability of the survey instrument. Pilot testing
was conducted to refine the questionnaire.

According to the results of the survey, regarding the demographic distribution males comprised
72.5% of the respondents, whereas females comprised 27.5%. In terms of agegroups 11% of the
respondents were between the ages of 25 and 30. 57% of the participants fell within the age range of
30-35, while 32% were aged 35-40. Regarding educational level 24.5% of the participants possess
a bachelor's degree, whereas 75.5% hold a master’s degree.In case of work experience 23% of the
participants reported having less than one year of work experience, whereas 50.5% had between
one and five years of work experience. Furthermore, a total of 26.5% of the participants indicated
that they possessed professional experience ranging from six to ten years. According to the results
of the study, 50% of respondents said that their company has 30—75 Employees, and the remaining
50% said that the number of Employees in their company is more than 75.

As seen in Table 1, in case of job position 38% of respondents were from the job position of CEO/
Owner, 44% were from Senior Manager, 9% from Executive and the remaining 9% were Author-
ized Personnel.

Table 1. Job Position
Frequency Percent Valid Percent Cumulative Percent
CEO/Owner 76 38.0 38.0 38.0
Senior Manager 88 44.0 44.0 82.0
Valid |Executive 18 9.0 9.0 91.0
Authorized Personnel 18 9.0 9.0 100.0
Total 200 100.0 100.0

Source: Own research

The reliability was evaluated as well to measure the consistency of the acquired outcomes and to
determine the dependability of research findings. According to the analysis every question pos-
sesses a reliability value greater than 0.7, indicating that every single item possesses an adequate
level of dependability to produce significant and consistent results.

From Table 2, the p-value regarding Technological Factors and Big Data Analytic Adoption indicates
a statistically significant relationship between the independent and dependent variables. That is,
we have sufficient evidence to reject the null hypothesis of no relationship between the variables.
The correlation coefficient of 0.413 describes a moderate positive relationship between the factors,
hence a meaningful but again not perfect relation between the concerned variables. The R* value
of 0.170 shows that 17% of the variance within the dependent variable could be accounted for by
the independent variable. Though this percentage stands out, it means also that 83% is accounted
for by other factors not under consideration within the model.
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Table 2. Regression between Technological Factors and Big Data Analytic Adoption

. Std. Error
Model R R Square Adjusted R Square of the Estimate
1 A413° 170 166 3.02486

a. Predictors: (Constant), Technological Factors

Source: Own research

From Table 3: Organizational Factors and Big Data Analytic Adoption, the p-value signifies that
there is a statistically significant relationship between independent and dependent variables.
R-square value 0.190 and adjusted R-square of 0.186 suggests fair explanation by the model in the
variance of dependent variable at 19% while substantial variability 81% is influenced by some
other factors not covered in this model.

Table 3. Regression between Organizational Factors and Big Data Analytic Adoption

. Std. Error
Model R R Square Adjusted R Square of the Estimate
1 301° 190 186 3.16743

a. Predictors: (Constant), Organizational Factors

Source: Own research

As presented in Table 4 concerning the Environmental Factors and Big Data Analytic Adoption,
the p-value indicates a statistical significance of relationship between independent and dependent
variables. The correlation coefficient, being 0.324, provides evidence of a moderate proportion of
positive correlation, hence it reflects a reasonable but not very robust positive relationship. The
R? value is 0.105, indicating that 10.5% of the dependent variable is explained by the independent
variable. That may be a significant amount, but it also means that 89.5% of the variation is explained
by other factors missing in the model.

Table 4. Regression between Environmental Factors and Big Data Analytic Adoption

. Std. Error
Model R R Square Adjusted R Square of the Estimate
1 .324° 105 .100 3.14248

a. Predictors: (Constant), Environmental Factors

Source: Own research

From Table 5 about the Perceived Risk and Big Data Analytic Adoption, the p-value indicates a statistically
significant relationship between the independent and dependent variable. The correlation coefficient
of 0.284, indicating a weak to moderate positive correlation, would suggest that there is a relationship
between the variables, but it is not particularly strong. The R? value of 0.181 indicates that the independent
variable explains 18.1% of the variance in the dependent variable. While this is a considerable share, it
also indicates that 81.9% of the variance is explained by other variables not represented in the model.

Table 5. Regression between Perceived Risk and Big Data Analytic Adoption

. Std. Error
Model R R Square Adjusted R Square of the Estimate
1 284 181 176 3.18392

a. Predictors: (Constant), Perceived Risk

Source: Own research
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As it can be derived from Table 6 about the Moderating Role of Information Sharing, the p-value
indicates a statistically significant relationship between the independent and dependent variables.
With an R value of 0.440, this indicates that there is a fairly strong positive relationship between
the dependent and independent variables, and a fairly good correlation exists. The R? value of 0.193
and the adjusted R? of 0.185 suggest that the independent variable explains 19.3% of the variance
in the dependent variable. That is a big chunk, yet it also suggests that 80.7% of the variance is
explained by other factors not included in the model.

Table 6. Moderating Role of Information Sharing

. Std. Error
Model R R Square Adjusted R Square of the Estimate
1 440" 193 185 2.69744
a. Predictors: (Constant), Big Data Analytics Adoption, INT

Source: Own research
4. CONCLUSION

By investigating the perceived antecedents and effects of Big Data Analytic Adoption-BDA on supply
chain performance from an organizational perspective, this study aimed to investigate the factors and
implications of big data analytics adoption in the manufacturing sector, in order to identify the factors
that influence the adoption of big data analytics and their impact on the performance of supply chains
in the manufacturing industry. To analyze the impact of big data analytics adoption on perceived
consequences and provide a comprehensive explanation, the article applied an integrated model that
incorporates technological, organizational, and environmental factors, and analysed the results of a
survey distributed among manufacturing companies with 200 participants.

The statistics pertaining to technical factors indicate that they exert a significant influence on the
adoption of big data analytics, thereby impacting the supply chain performance of organizations. This
supports the conclusion reached in prior studies that relative advantage has a substantial impact on the
adoption of big data. The incorporation of big data is frequently influenced significantly by its benefits.

Organizations operating in the industrial sector might discover it more manageable to express this
restricted impact through an examination of the flexibility of their processes and activities. Because
of the flexibility exhibited by these organizations, the decision-making process does not face any chal-
lenges regarding the compatibility of methods with the big data analytics system during production.

All regression models show statistically significant relationships between the independent and depend-
ent variables. The correlation coefficients (R) range from 0.284 to 0.440, indicating weak to moderate
positive correlations in case of Technological, Organizational, Environmental factors and Information
sharing. The R square values (R?) range from 0.105 to 0.193, suggesting that the independent variables
explain between 10.5% and 19.3% of the variance in the dependent variables. This indicates that while
there is a significant relationship, a substantial portion of the variance is due to other factors not included
in the models. All four analyses consistently indicate statistically significant, though not particularly
strong, positive correlations between the independent and dependent variables. he explanatory power
of the models is moderate, with a considerable amount of variance in the dependent variables attributed
to factors outside the models.

The results of this study indicate that the level of organizational preparedness and the endorsement of
senior management are the determinants of big data adoption. Prior research has demonstrated that
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senior management support is crucial for the successful adoption of new technologies by organizations.
It is the responsibility of manufacturing company managers and proprietors to establish an environment
that promotes adoption, as they are in an ideal position to make decisions. Managers inspire employees
to effect change by effectively communicating the organization's guiding principles and demonstrat-
ing the path forward. Lastly, throughout the adoption process, top-down support is crucial and may
facilitate knowledge acquisition and dissemination of the organization's technologies and services.

The main goal of this study was to investigate the influence of technological, organizational and envi-
ronmental factors on big data analytics adoption. Further investigation could expand upon the proposed
framework of this study by examining additional factors, including support supply, corporate culture,
cost-effectiveness, and peer influence.
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