© March 2024| 1JIRT | Volume 10 Issue 10 | ISSN: 2349-6002

A Review on Future and Social Impact of Big Data
Analytics in Supply Chain Management

r. Piyush Raja, “Dr. Amit Kumar, *Dr. Ram Krishna Kumar, “Dr. Birendra Goswami
Dr. Piyush Raja, ?Dr. Amit K 3Dr. Ram Krishna K “Dr. Birendra G i
1Global Educator, RAM Literature and Research Foundation, Bihar, India
2Assistant Professor, Department of Computer Applications, Gaya College, Gaya, Bihar, India
3Co-Founder, RAM Literature and Research Foundation, Bihar, India
“Professor, Department of Computer Applications, Sai Nath University, Ranchi, Jharkhand, India

Abstract: This research paper provides a comprehensive
review of the future prospects and social impacts of big
data analytics in supply chain management (SCM). As
digital technologies continue to advance, the integration
of big data analytics has become increasingly pivotal in
optimizing supply chain operations. Through an
extensive review of existing literature, this paper
examines the potential benefits, challenges, and social
implications associated with the adoption of big data
analytics in SCM. Moreover, it discusses emerging
trends and future directions that are likely to shape the
landscape of supply chain management in the coming
years.
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1. INTRODUCTION

The advent of big data analytics has revolutionized
various industries, including supply chain
management. Big data analytics refers to the process
of analyzing large volumes of data to extract valuable
insights and make informed decisions. In the context
of supply chain management, the integration of big
data analytics enables organizations to enhance
efficiency, reduce costs, improve decision-making,
and gain a competitive edge in the global marketplace.
This paper aims to provide a comprehensive review of
the future prospects and social impact of big data
analytics in supply chain management. As Figure 1,
shows the use Big Data Analytics in day-to-day supply
chain operations.

Figure 1: Use Big Data Analytics in Day-to-Day Supply Chain Operation
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2. EVOLUTION OF SUPPLY CHAIN
MANAGEMENT

Supply chain management (SCM) has undergone
significant evolution over the years, driven by
advancements in technology, globalization, changing
consumer demands, and market dynamics.
Understanding the historical development of SCM
provides valuable insights into the current state of the
discipline and the role of big data analytics in shaping
its future trajectory.

2.1 Early Development: The origins of modern supply
chain management can be traced back to the early 20th
century, with the advent of scientific management
principles pioneered by Frederick Taylor. Taylor's
emphasis on standardization, efficiency, and
optimization laid the groundwork for modern
manufacturing practices and inventory management
techniques.

2.2 Post-World War Il Era: The aftermath of World
War 1l saw the emergence of new paradigms in supply
chain management, characterized by the rise of
concepts such as materials requirement planning
(MRP) and just-in-time (JIT) inventory systems.
These approaches focused on streamlining production
processes, minimizing waste, and reducing inventory
carrying costs.

2.3 Globalization and Information Age: The late 20th
century witnessed unprecedented changes in the
global business landscape, driven by globalization and
technological advancements. The proliferation of
information technology (IT) systems, such as
enterprise  resource planning (ERP) software,
revolutionized supply chain management by enabling
real-time visibility, coordination, and collaboration
across geographically dispersed networks.

2.4 Rise of Supply Chain Integration: In the late 20th
and early 21st centuries, supply chain integration
emerged as a central theme in SCM. Organizations
recognized the importance of aligning their internal
functions with external partners to create seamless
end-to-end supply chain processes. Concepts such as
supplier relationship management (SRM), customer
relationship management (CRM), and collaborative
planning, forecasting, and replenishment (CPFR)

gained prominence as companies sought to optimize
their supply chain performance.

2.5 The Role of Lean and Agile Principles: The
concepts of lean and agile supply chain management
gained traction as organizations sought to balance
efficiency with flexibility in response to changing
market dynamics. Lean principles, derived from the
Toyota Production System, emphasized waste
reduction and continuous improvement, while agile
principles focused on responsiveness, adaptability,
and risk mitigation in volatile environments.

2.6 Current Trends and Challenges: In the 21st
century, supply chain management continues to evolve
in response to emerging trends and challenges. The
proliferation of e-commerce, the rise of omni-channel
retailing, shifting consumer preferences, sustainability
concerns, geopolitical uncertainties, and disruptions
such as the COVID-19 pandemic have reshaped
supply chain dynamics, underscoring the need for
agility, resilience, and digitalization.

2.7 Role of Big Data Analytics: Against this backdrop,
big data analytics has emerged as a transformative
force in supply chain management. By harnessing vast
volumes of data from disparate sources, including
internal systems, external partners, and I0oT devices,
organizations can gain deeper insights into their
supply chain operations, identify patterns, predict
future trends, and make data-driven decisions in real-
time. Understanding the historical evolution of supply
chain management provides valuable context for
assessing the current state of the discipline and
anticipating future developments. As organizations
continue to navigate an increasingly complex and
interconnected global marketplace, the integration of
big data analytics promises to unlock new
opportunities for innovation, efficiency, and
sustainability in supply chain management.

3. CONCEPTUAL FRAMEWORK OF BIG DATA
ANALYTICS IN SCM

Supply chain  management encompasses the
coordination of activities involved in sourcing,
manufacturing, transportation, and distribution to
deliver products or services to end customers
efficiently and effectively. The integration of big data
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analytics within this framework provides a robust
foundation for optimizing supply chain processes and
enhancing overall performance. The conceptual
framework of big data analytics in SCM can be broken
down into several key components:

1. Data Collection: Big data analytics in SCM begins
with the collection of vast amounts of data from
various sources along the supply chain. These sources
may include internal systems such as enterprise
resource  planning (ERP) systems, customer
relationship management (CRM) systems, and
manufacturing execution systems (MES), as well as
external sources such as sensors, social media, market
reports, and weather forecasts. The data collected may
comprise structured data (e.g., transaction records,
inventory levels) and unstructured data (e.g., text,
images, sensor readings).

2. Data Storage: Once collected, the data needs to be
stored in a centralized repository capable of handling
large volumes of structured and unstructured data.
Traditional relational databases may not suffice for big
data storage due to scalability and performance
limitations. Hence, organizations often leverage
distributed storage systems such as Hadoop
Distributed File System (HDFS) or cloud-based
storage solutions like Amazon S3 or Google Cloud
Storage. These platforms enable organizations to store
data cost-effectively and scale storage capacity as
needed.

3. Data Processing: Big data analytics involves
processing the collected data to extract meaningful
insights and patterns. This typically involves
preprocessing steps such as data cleaning,
transformation, and enrichment to ensure data quality
and usability. Organizations employ various data
processing techniques, including batch processing,
stream processing, and in-memory processing, to
analyze data in real-time or near real-time.
Technologies such as Apache Spark, Apache Flink,
and Apache Storm facilitate efficient data processing
at scale.

4. Data Analysis: Data analysis is at the core of big
data analytics, where advanced analytical techniques
are applied to derive actionable insights from the
processed data. This includes descriptive analytics to

summarize historical data trends, predictive analytics
to forecast future demand or identify potential risks,
and prescriptive analytics to recommend optimal
courses of action. Machine learning algorithms,
statistical models, and data visualization tools play a
crucial role in analyzing and interpreting supply chain
data to support decision-making.

5. Data Visualization: Communicating insights
effectively is essential for decision-makers to
understand and act upon the findings derived from big
data analytics. Data visualization tools and techniques
enable stakeholders to explore data visually through
interactive dashboards, charts, graphs, and heatmaps.
Visualization not only facilitates  easier
comprehension of complex data but also enhances
collaboration and knowledge sharing among supply
chain partners.

6. Decision Support: The ultimate goal of big data
analytics in SCM is to provide decision support
capabilities that empower organizations to make
informed, data-driven decisions across various aspects
of the supply chain. By leveraging insights derived
from big data analytics, organizations can optimize
inventory levels, streamline production processes,
mitigate supply chain risks, improve demand
forecasting accuracy, and enhance overall supply
chain performance. Decision support systems (DSS)
equipped with predictive and prescriptive analytics
capabilities enable organizations to respond
proactively to changing market dynamics and
customer demands. In summary, the conceptual
framework of big data analytics in supply chain
management encompasses data collection, storage,
processing, analysis, visualization, and decision
support. By leveraging advanced analytics techniques
and technologies, organizations can unlock the full
potential of big data to drive innovation, agility, and
competitiveness in  today's dynamic business
environment.

4. BENEFITS OF BIG DATA ANALYTICS IN
SCM

a. Real-time Visibility: Big data analytics enables real-
time monitoring and visibility across the entire supply
chain network. By integrating data from various
sources such as sensors, RFID tags, and ERP systems,
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organizations can gain insights into inventory levels,
production status, transportation routes, and customer
demand in real-time. This enhanced visibility allows
for proactive decision-making, rapid response to
disruptions, and improved coordination among supply
chain partners.

b. Predictive Analytics: Big data analytics empowers
organizations to forecast future demand, identify
potential risks, and anticipate market trends through
predictive analytics models. By analyzing historical
data, market trends, weather patterns, and other
relevant factors, organizations can make accurate
predictions about inventory requirements, production
schedules, and customer preferences. This proactive
approach to demand forecasting helps reduce
stockouts, minimize excess inventory, and optimize
resource allocation across the supply chain.

c. Demand Sensing: Big data analytics enables
organizations to sense changes in customer demand
patterns and adapt their supply chain strategies
accordingly. By analyzing social media data, online
reviews, and customer feedback in real-time,
organizations can gain valuable insights into shifting
consumer preferences, emerging trends, and
competitive dynamics. This demand sensing
capability allows for agile decision-making, rapid
product innovation, and personalized marketing
strategies to meet evolving customer needs.

d. Network Optimization: Big data analytics facilitates
the optimization of supply chain networks by

identifying  inefficiencies,  bottlenecks,  and
opportunities for improvement. Through network
optimization algorithms, organizations can optimize
transportation routes, warehouse locations, and
inventory stocking levels to minimize costs and
maximize service levels. By analyzing data on
transportation costs, lead times, and supplier
performance, organizations can optimize their
sourcing strategies and supplier relationships to
enhance overall supply chain efficiency.

e. Proactive Risk Management: Big data analytics
enables organizations to proactively identify, assess,
and mitigate risks across the supply chain. By
analyzing data on supplier performance, geopolitical
factors, natural disasters, and market volatility,
organizations can identify potential disruptions and
develop contingency plans to minimize their impact.
This proactive approach to risk management helps
enhance supply chain resilience, improve business
continuity, and protect against financial losses.

f. Customer Experience Enhancement: Big data
analytics enables organizations to enhance the overall
customer experience by delivering personalized
products, services, and experiences. By analyzing
customer data, preferences, and behavior,
organizations can tailor their products and services to
meet individual needs and preferences. This
personalized approach to customer engagement helps
build customer loyalty, drive repeat business, and
differentiate  organizations in a competitive
marketplace.
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Figure 2: Adoption Rate of Big Data Analytics in SCM by Industry
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Overall, the integration of big data analytics into
supply chain management offers numerous benefits,
including enhanced visibility, predictive analytics,
demand sensing, network optimization, proactive risk
management, and customer experience enhancement.
In Figure 2, you can see adoption rate of Big Data
analytics in SCM by Industry. By harnessing the
power of big data, organizations can optimize their
supply chain operations, improve decision-making,
and gain a competitive edge in today's digital
economy.

5. CHALLENGES AND BARRIERS

5.1 Data Quality Issues: One of the primary challenges
in leveraging big data analytics in supply chain
management is ensuring the quality and reliability of
the data. Supply chain data often originates from
disparate sources, including suppliers, manufacturers,
distributors, and customers, leading to inconsistencies,
errors, and inaccuracies. Poor data quality can
undermine the effectiveness of analytics algorithms
and decision-making processes, leading to suboptimal
outcomes and increased operational risks.

5.2 Privacy Concerns: The proliferation of data
collection technologies and analytics tools raises
concerns about data privacy and security. Supply
chain stakeholders may be hesitant to share sensitive
information, such as pricing, inventory levels, and
customer data, due to fears of data breaches,
unauthorized access, or misuse. Striking a balance
between data accessibility and privacy protection is
essential to foster trust and collaboration among
supply chain partners while mitigating privacy risks.

5.3 Interoperability Issues: Integration challenges pose
significant barriers to the seamless implementation of
big data analytics across supply chain networks.
Legacy systems, disparate data formats, and
incompatible  technologies can hinder data
interoperability and hinder the flow of information
between  different  stakeholders.  Overcoming
interoperability  issues requires investment in
standardization efforts, data integration platforms, and
interoperable technologies to ensure smooth data
exchange and collaboration across the supply chain
ecosystem.

5.4 Talent Shortages: The shortage of skilled
professionals with expertise in data analytics,
statistics, and supply chain management is a critical
barrier to realizing the full potential of big data
analytics in supply chain management. Organizations
struggle to recruit and retain talent with the necessary
technical and domain-specific knowledge to develop
and deploy analytics solutions effectively. Addressing
talent shortages necessitates investment in workforce
training, education programs, and partnerships with
academic institutions to cultivate a talent pipeline
equipped to harness the power of big data in supply
chain management.

5.5 Organizational Resistance: Resistance to change
within organizations poses a significant barrier to the
adoption of big data analytics in supply chain
management. Traditional mindsets, cultural barriers,
and resistance to new technologies can impede the
adoption and implementation of analytics-driven
approaches. Overcoming organizational resistance
requires effective change management strategies,
leadership commitment, and stakeholder engagement
to foster a data-driven culture and promote alignment
with strategic objectives.

5.6 Regulatory Compliance: Navigating regulatory
requirements and compliance standards presents
additional challenges for organizations leveraging big
data analytics in supply chain management. Data
privacy regulations, such as the General Data
Protection Regulation (GDPR) and the California
Consumer Privacy Act (CCPA), impose strict
requirements on the collection, processing, and
storage of personal data, adding complexity and legal
considerations to data analytics initiatives. Ensuring
compliance with relevant regulations and standards is
essential to mitigate legal risks and maintain
stakeholder trust.

5.7 Scalability and Cost: Scalability and cost
considerations pose challenges for organizations
seeking to deploy big data analytics solutions at scale.
As data volumes continue to grow exponentially,
organizations must invest in scalable infrastructure,
cloud computing resources, and storage solutions to
accommodate increasing data processing demands.
Additionally, the cost associated with data acquisition,
storage, and analytics tools can be prohibitive for some
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organizations, particularly small and medium-sized
enterprises (SMEs), limiting their ability to leverage
big data analytics effectively.

Addressing these challenges and barriers requires a
holistic approach that encompasses technological
innovation, organizational transformation, regulatory
compliance, and talent development. By proactively
addressing these challenges, organizations can unlock
the transformative potential of big data analytics and
drive sustainable value creation in supply chain
management.

6. Social Impact of Big Data Analytics in SCM: The
integration of big data analytics in supply chain
management  extends  beyond  organizational
boundaries, impacting various stakeholders and
society as a whole. Understanding the social
implications of this technological shift is crucial for
ensuring ethical and sustainable practices within the
supply chain ecosystem.

a. Privacy Concerns: One significant social impact of
big data analytics in SCM revolves around privacy
concerns. As organizations collect and analyze vast
amounts of data from multiple sources, including
customer information, supplier data, and operational
metrics, questions arise regarding data privacy and
security. Stakeholders, particularly consumers, may
express apprehension about the potential misuse of
their personal data. Addressing these concerns
requires robust data governance frameworks,
transparency in data collection and usage, and
compliance with regulations such as GDPR (General
Data Protection Regulation) and CCPA (California
Consumer Privacy Act).

b. Transparency and Trust: On the flip side, big data
analytics can enhance transparency within supply
chains, fostering trust among stakeholders. By
providing real-time visibility into product origins,
manufacturing processes, and environmental impacts,
organizations can bolster accountability and integrity.
Transparent supply chains not only mitigate risks
related to fraud and counterfeit products but also
empower consumers to make informed purchasing
decisions aligned with their values, such as
sustainability and ethical sourcing.

c. Job Displacement and Workforce Reskilling: The
adoption of big data analytics in SCM may also have
implications for the workforce, potentially leading to
job displacement in certain roles while creating new
opportunities in others. Automation of routine tasks,
enabled by advanced analytics and Al-driven
technologies, could reshape traditional job profiles
within the supply chain. To mitigate the adverse
effects of job displacement, organizations must invest
in workforce reskilling and upskilling initiatives,
equipping employees with the necessary digital
literacy and analytical skills to thrive in the data-
driven economy.

d. Ethical Considerations: Ethical considerations loom
large in the realm of big data analytics, especially
concerning issues such as algorithmic bias,
discrimination, and fairness. In SCM, biased
algorithms could inadvertently perpetuate inequalities
in supplier selection, pricing strategies, and resource
allocation. Moreover, ethical dilemmas may arise
when balancing profitability objectives with social
responsibility and environmental  stewardship.
Organizations must embed ethical principles into their
data analytics  practices, ensuring fairness,
accountability, and transparency throughout the
supply chain.

e. Environmental Sustainability: Big data analytics can
play a pivotal role in promoting environmental
sustainability within supply chains. By analyzing data
related to energy consumption, carbon emissions,
waste  generation, and resource utilization,
organizations can identify inefficiencies and
implement eco-friendly practices. Sustainable supply
chain initiatives, supported by data-driven insights,
contribute to reducing carbon footprints, conserving
natural resources, and mitigating the adverse impacts
of climate change—a crucial endeavor in the face of
global environmental challenges.

f. Community Empowerment and Development:
Lastly, big data analytics has the potential to empower
local communities and promote socio-economic
development. By leveraging data to optimize logistics
routes, streamline distribution networks, and enhance
market access, organizations can stimulate economic
growth in underserved regions. Moreover, data-driven
supply chain initiatives can enable fair trade practices,
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empower small-scale producers, and foster inclusive
value chains, thereby uplifting marginalized
communities and promoting social equity. In
summary, the social impact of big data analytics in
supply chain management encompasses a spectrum of
opportunities and challenges, ranging from privacy
concerns and job displacement to transparency, ethical
considerations, environmental sustainability, and
community empowerment. By embracing responsible
data practices and fostering collaborative partnerships,
organizations can harness the transformative power of
big data analytics to create a more equitable,
sustainable, and resilient supply chain ecosystem.

7. Future Trends and Directions:

The future of big data analytics in supply chain
management holds tremendous promise for driving
innovation, efficiency, and sustainability across global
supply chains. By embracing emerging technologies,
fostering collaboration, and addressing ethical
considerations, organizations can harness the full
potential of big data analytics to navigate the
complexities of the modern supply chain landscape
and create value for stakeholders.

CONCLUSION

In conclusion, this research paper underscores the
transformative potential of big data analytics in supply
chain management. By leveraging advanced analytics
techniques and harnessing the power of big data,
organizations can enhance their competitiveness,
responsiveness, and sustainability in an increasingly
complex and dynamic business environment.
However, realizing these benefits requires careful
consideration of challenges and ethical implications,
as well as a proactive approach to talent development
and organizational change management. As we look
towards the future, continued innovation and
collaboration will be essential in unlocking the full
potential of big data analytics in shaping the future of
supply chain management.
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