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ABSTRACT 

The integration process in today's integrated business environment, one in which companies are 

increasingly integrating their operations with supply chain partners while aligning their 

technological resources with their workforce on a global scale, creates huge amounts of real-time 

data in various formats. This creates new opportunities for optimizing operational decisions. Big 

Data Analytics, in the process, enhances the capabilities of OM by offering cutting-edge abilities 

toward data-driven decisions. Since many businesses continue adopting BDA, it is relevant to 

note that there is an emerging trend about the future potential applications of analytics in OM. 

The current gap in this stream of research focuses on finding some key gaps. This paper will 

explore the current industry practices, evaluate the role of BDA in OM over time, and identify 

gaps in research using text analytics. It will synthesize existing literature and industry reports to 

provide insight into how organizations are using data analytics to drive efficiency, simplify 

operations, and create innovation in Operations Management. 

Keywords-Big Data Analytics (BDA), Operations Management (OM), Supply Chain Integration 

,Data-Driven Decision Making , Text Analytics 

I. INTRODUCTION  

In today's fast-paced and interconnected 

business environment, organizations are 

constantly seeking ways to improve efficiency, 

reduce costs, and enhance decision-making. 

One of the most significant advancements in 

this regard is the adoption of Big Data 

Analytics (BDA) in Operations Management 

(OM). The increasing integration of business 

operations with global supply chain networks, 

automation technologies, and digital 

transformation initiatives has led to the 

generation of massive volumes of real-time 

data. It means data, once rightly analyzed, 

holds great significance that can provide 

meaningful insights for improvement in the 

operating processes, in demand forecasting, 

resource allocation, and other steps toward 

more optimized workflow. Organizations use 

BDA for effective decision-making; risk 

mitigation is possible by offering more robust, 

agile operational models to manage highly 

dynamic markets and market shifts. The role of 

Big Data Analytics in Operations Management 

extends beyond simple data collection and 

storage. It enables businesses to analyze 

historical patterns, predict future trends, and 
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develop data-driven strategies that improve 

productivity and customer satisfaction. From 

predictive maintenance in manufacturing to 

real-time inventory tracking in supply chain 

management, BDA is transforming traditional 

operational processes. Organizations are also 

implementing machine learning and artificial 

intelligence in their analytics frameworks to 

get more profound insights and automate the 

decision-making process. However, with the 

increased adoption of BDA, there are still 

many challenges, such as data security issues, 

a lack of skilled professionals, complexities in 

integration, and difficulties in extracting 

meaningful insights from unstructured data. To 

gain insights into BDA and the trends 

emerging with regard to increasing its 

importance in OM, industry trends and 

developing applications should be examined 

and prevailing research gaps analyzed. Filling 

such gaps could lead to further improvement in 

strategic actions in applying big data analytics 

by business operations, policymakers, and 

researchers alike. 

This paper proposes to give an all-inclusive 

review of the integration of BDA into 

organizations' operational structures, assesses 

its impact on business performance, and 

identifies specific areas that should be further 

investigated. Using text analytics to investigate 

industry reports and academic literature will 

provide valuable insight into the unfolding 

landscape of data-driven operations 

management and its implications for the 

future.  

    

 

Fig 1: Architecture Diagram 

 

 RELATED WORK 

Haddud & Khare (2020) - Digitalization 

and Decision-Making in Organizations 

This study explores how digitalization is 

transforming decision-making processes in 

organizations. The paper highlights the role of 

technologies such as cloud computing, 

artificial intelligence (AI), and big data in 

enhancing business strategies. It discusses how 

these technologies help organizations gain a 

competitive advantage by improving 

efficiency, accuracy, and strategic planning. 

Herden (2020) - Logistics and Supply Chain 

Analytics 

Herden maps the key characteristics of 

logistics and supply chain management in 

relation to big data analytics. The study 

identifies the major analytical initiatives that 

differentiate supply chain analytics from 

traditional business intelligence. 
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Fosso Wamba & Akter (2019) - Supply 

Chain Analytics Capabilities and Firm 

Performance 

This research investigates the relationship 

between supply chain analytics capabilities 

(SCAC) and firm performance. It identifies 

key factors such as supply chain management, 

advanced analytics technology, and skilled 

personnel as critical to improving performance 

outcomes. 

Kayikci (2018) - Impact of Digitization on 

Supply Chains 

Kayikci examines how digitization affects 

supply chains by enabling real-time data 

sharing, interconnected logistics, and 

decentralized decision-making. The study 

emphasizes the importance of digital 

transformation in improving supply chain 

performance through predictive analytics, 

automation, and AI-driven logistics solutions. 

Ruchi & Srinath (2018) - Innovations in 

Deep Learning and Big Data Analytics 

This paper explores the application of deep 

learning and big data analytics in gaining 

market insights. It explains how businesses can 

use data-driven approaches to understand 

relationships, dependencies, and trends within 

large datasets, improving decision-making and 

business intelligence. 

Nguyen et al. (2018) - Big Data Applications 

in Operations Management 

Nguyen and colleagues conduct a literature 

review on big data applications in operations 

management. The paper discusses market 

developments and potential use cases for 

advanced analytics in optimizing business 

operations and improving efficiency. 

Emmanuel & Stanier (2016) - Big Data as a 

Framework for Large-Scale Data 

Processing 

The study defines big data as a framework for 

processing massive datasets that exceed 

traditional computational capabilities. It 

discusses different methods for analyzing 

large-scale data, including machine learning 

techniques and cloud-based analytics tools, to 

extract meaningful business insights. 

Biswas & Sen (2016) - Competitive 

Advantage Through Big Data 

This research highlights how organizations can 

gain a competitive advantage by effectively 

utilizing big data. It discusses the importance 

of business analytics in improving 

performance management, decision-making, 

and predictive modeling. The study provides 

examples of companies that have successfully 

leveraged big data for business growth. 

Schläfke et al. (2013) - Role of Big Data 

Analytics in Operations Management 

The paper explores how big data analytics is 

increasingly used in operations management. It 

highlights applications such as demand 

forecasting, inventory management, logistics 

optimization, and risk assessment. The study 

suggests that organizations adopting big data 

strategies experience enhanced operational 

efficiency. 

Chen et al. (2015) - Big Data Analytics and 

Value Creation 

This paper investigates how big data analytics 

contributes to value creation in businesses. It 

explores the environmental and technological 

factors influencing its adoption and 



 
 

Volume 08, Issue 11, Nov 2024                                       ISSN 2581 – 4575 Page 10 

 

emphasizes the role of top management 

support in successful implementation. 

Chae et al. (2014) - Supply Chain Analytics 

for Data-Driven Decision-Making 

Chae and colleagues describe supply chain 

analytics as an extension of big data analytics. 

The study highlights how data-driven decision-

making improves operational efficiency at 

both strategic and tactical levels, leading to 

better resource allocation and improved 

logistics planning. 

IMPLEMENTATION 

The use of big data analytics in operation 

management would involve the utilization of 

advanced analytics techniques to extract 

valuable insights from large, diverse datasets 

which nowadays are ubiquitous in modern 

organizations. The core objective of this 

project is to investigate how big data analytics, 

particularly text analytics, can enhance 

different aspects of operations management, 

including supply chain optimization, demand 

forecasting, inventory management, and risk 

mitigation. To execute the implementation, 

data collection from relevant documents must 

be done through research papers, industry 

reports, operational logs, and customer 

feedback. These data sources are typically 

unstructured ones, which in turn need some 

preprocessing to facilitate analysis. All these 

text preprocessing techniques include the 

breaking down of the text into individual 

components, which may be words or phrases 

that are significant and should be normalized. 

Stop words, punctuation, and data that carry no 

meaning are deleted in order to increase the 

output quality of an analysis. 

After preprocessing, the text undergoes several 

text analytics techniques to derive meaningful 

patterns and insights for the next phase. Topic 

modeling is, therefore a significant component 

of this phase. Using algorithms such as Latent 

Dirichlet Allocation (LDA), it identifies 

previously hidden topics in the large pool of 

text information. These topics could go from 

supply chain management to predictive 

analytics of demand forecasting, logistically 

optimizing distribution. These latent topics 

would uncover the trends and themes which 

tend to recur in the domain of applications of 

big data in operations management. For 

example, the algorithm may reveal that 

predictive maintenance and automation is what 

big data analytics for operations majors on 

most so that efficiency in operational work 

may be enhanced. 

Another important technique used in this 

project is sentiment analysis. It analyzes the 

sentiment expressed within customer reviews, 

operational feedback, and social media 

comments. Sentiment analysis helps identify 

the emotional tone behind the text and 

categorizes it into positive, negative, or neutral 

sentiments. For example, analyzing feedback 

from customers regarding delivery timelines or 

product availability can highlight areas where 

supply chain management needs improvement. 

This can be used as an opportunity to improve 

analytics and forecasting for supply chain, and 

if the customer is continuously complaining 

about delivery, then this means there's some 

bottleneck or inefficiency that could be 

optimized through better analytics and 

forecasting. 
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Finally, NER is also used to recognize and 

classify named entities in the data, which 

includes specific companies, technologies, or 

locations. From extracting these entities, the 

project could obtain a more focused idea of 

what tools, suppliers, and technologies are 

involved with regards to operations 

management. For example, identification in 

the dataset of such data analytics tools as 

Hadoop, Spark, or Tableau could lead to an 

even clearer view of what the most widely 

applied technologies in supply chain operation 

optimization or improved inventory 

management are. 

Implementation also includes data 

visualization techniques that help make the 

findings accessible and understandable to 

stakeholders. Visual tools, such as word 

clouds, bar charts, and topic distribution plots, 

are generated to highlight the most important 

themes in the data and how they change over 

time. For instance, a word cloud may indicate 

terms like "predictive analytics," "automation," 

and "supply chain optimization" often show 

up, meaning these are essential components of 

the current environment in operations 

management. Visualization helps present 

complex data in an easier-to-understand 

format, making it relatively more accessible to 

business leaders to interpret the findings and 

make major decisions. 

As part of the project, the challenges and 

opportunities related to the use of big data 

analytics in operations management are deep 

dived. One of the key challenges identified is 

the integration of heterogeneous data sources. 

Data within organizations often come in 

different formats and from various systems, 

making it difficult to harmonize and analyze 

effectively. The project discusses the role of 

data quality in providing correct insights. Big 

data initiatives depend on the consistency, 

accuracy, and completeness of the data. Thus, 

the issues related to data silos, unstructured 

data, and incomplete datasets are critically 

examined, along with solutions such as data 

cleansing and better data governance practices. 

Another critical component of the 

implementation is to assess the scalability of 

big data solutions. The amount of data an 

organization generates and needs to process 

grows exponentially as the organization scales. 

The project investigates strategies for scaling 

big data solutions, including cloud computing 

infrastructure and distributed data processing 

frameworks such as Apache Hadoop and 

Apache Spark. Such technologies enable 

organizations to process huge amounts of data 

efficiently, which helps them derive real-time 

insights and improve decisions at a large scale. 

Finally, the findings from this project give 

actionable insights that may help businesses 

harness their operations better with big data 

analytics. For example, companies in the retail 

industry can use predictive analytics to 

optimize inventory levels and reduce stockouts 

whereas manufacturers can use sensor data and 

real-time analytics to improve their production 

efficiency. In addition, the project provides 

recommendations for overcoming data privacy 

concerns and the need for high-skilled data 

scientists that could be used to interpret very 

complex patterns in data to deliver actionable 

insights. By integrating text analytics into 

operations management, this project highlights 

the true potential of big data in transforming 
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business processes, improving efficiency, and 

creating competitive advantage. 

 

Fig 2: Journal Statistics Published By Year 

Algorithm 

 Text Preprocessing Algorithms 

Text Preprocessing is the process of cleaning 

and preparing the text data for further analysis. 

Some key steps are as follows: 

• Tokenization: Breaks the text into 

individual words or phrases 

• Stop word Removal: Removing 

common words that don't add meaning to the 

data, such as "and" "the," etc. 

• Stemming and Lemmatization: 

Words reduced to their base or root form. 

Topic Modeling (LDA - Latent Dirichlet 

Allocation) 

Latent Dirichlet Allocation (LDA) is an 

algorithm used for topic modeling, which 

detects the hidden topics existing in a set of 

documents. It assumes that each document is 

made up of mixtures of topics, and each word 

in a document can be assigned to one of the 

topics of the document. 

 

 

Sentiment Analysis: 

Sentiment analysis: This refers to finding the 

sentiment behind a given text - whether 

positive, negative, or neutral. One can use this 

to measure customer feedback, product 

reviews, and any type of textual data. 

Algorithm used: 

- Naive Bayes Classifier is applied for carrying 

out the task of sentiment classification. 

 

 

Named Entity Recognition (NER) 

Named Entity Recognition (NER) is used to 

identify and classify named entities (such as 

people, organizations, locations) from the text. 

It helps in extracting key elements from the 

data, making it easier to analyze. 
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Word Cloud Generation 

Word clouds visualize the most frequent words 

in a given text, providing a quick view of the 

main topics discussed. The more frequently a 

word appears, the larger it is in the cloud. 

RESULT 

 
Fig 1: Big Data Analysis Process 

 
Fig 2: Big Data Analysis Benefits 

 

Fig 3: Big Data Application 

 

 

Fig 4: Big Data Uses For Business 

 

Conclusion 

In conclusion, the use of big data analytics in 

operations management offers a transformative 

approach towards changing decision-making 

processes and other operational circumstances 

toward optimization. This can be achieved by 

using techniques, such as data preprocessing, 

imputation of missing information, and 

normalization, to improve the quality of the 

dataset and increase the accuracy levels to a 

point where they are usable for further 

analysis. A use of big data technologies will 
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facilitate unlocking valuable information, 

streamlining supply chain management, and 

predictability of orders with greater acuteness 

along with better, more informed choices that 

lead towards higher efficiency and 

performance. Combining text analytics further 

enhances such capability, meaning 

organizations can glean meaningful patterns or 

trends from an enormous, uncategorized data 

resource. The methodologies of missing data 

imputation and normalization are important 

steps in preparing data for analysis. These 

preprocessing techniques ensure that the data 

is both complete and standardized, thus 

improving the robustness and reliability of any 

models or algorithms applied afterward. 

Ultimately, the embrace of big data analytics 

by organizations avails them with more than 

just process efficiency. They would be able to 

have better strategic planning and decision-

making, and most importantly, achieve even 

better customer satisfaction. The insights 

brought about by big data analytics would help 

companies stay ahead of the market trend, 

streamline resource allocation, and make 

informed data-driven decisions that can lead to 

growth and innovation in this competitive 

global marketplace. 
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