supply chain data management

supply chain data management is a critical component in optimizing modern
supply chain operations, driving efficiency, visibility, and informed
decision-making. It involves the systematic collection, storage, analysis,
and dissemination of data generated throughout the supply chain, from
procurement and manufacturing to distribution and delivery. Effective supply
chain data management enables organizations to monitor performance, predict
trends, and mitigate risks by leveraging accurate and timely information.
This article explores the fundamentals of supply chain data management, its
key benefits, essential technologies, best practices, and challenges faced by
businesses today. Understanding these aspects is vital for companies aiming
to enhance operational resilience and competitive advantage in an
increasingly complex global market.
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The Importance of Supply Chain Data Management

Supply chain data management plays a crucial role in ensuring that every link
in the supply chain operates seamlessly and efficiently. By capturing and
analyzing relevant data, businesses gain visibility into their supply chain
processes, enabling them to identify bottlenecks, reduce costs, and improve
service levels. The availability of accurate data facilitates better
forecasting, inventory optimization, and supplier management, which are
essential for maintaining smooth operations and meeting customer
expectations. Additionally, effective data management supports compliance
with regulatory requirements and enhances the ability to respond proactively
to disruptions.

Enhancing Visibility and Transparency

Visibility across the supply chain is achieved through data integration and
real-time monitoring of activities. Supply chain data management consolidates
information from various sources, allowing stakeholders to track shipments,
monitor inventory levels, and assess supplier performance. This transparency



helps in detecting anomalies early and making informed decisions to avoid
delays or shortages.

Driving Cost Efficiency

Cost management is a direct benefit of efficient supply chain data
management. By analyzing procurement data, transportation costs, and
production metrics, companies can identify areas of waste and inefficiency.
Data-driven insights enable negotiation of better contracts, optimization of
routes, and reduction of excess inventory, contributing to overall cost
savings.

Key Components of Supply Chain Data Management

Effective supply chain data management relies on several fundamental
components that work together to ensure data accuracy, accessibility, and
usability. Understanding these elements is essential for building a robust
data management framework.

Data Collection

Data collection involves gathering information from multiple sources within
the supply chain, including suppliers, manufacturing units, logistics
providers, and sales channels. This data can include order details, shipment
tracking, production schedules, and customer feedback. The use of automated
tools such as sensors and RFID tags enhances the accuracy and timeliness of
data acquisition.

Data Storage and Integration

Collected data must be stored securely in centralized or cloud-based
repositories that allow easy access and integration. Integration of disparate
data sources ensures a unified view of the supply chain, enabling
comprehensive analysis. Data warehouses and data lakes are commonly used to
handle large volumes of structured and unstructured data.

Data Analysis and Reporting

Analyzing supply chain data involves applying statistical methods, machine
learning, and business intelligence tools to extract actionable insights.
Reporting mechanisms provide stakeholders with dashboards, alerts, and
performance metrics that support decision-making processes. Advanced
analytics can predict demand fluctuations and identify potential risks.



Technologies Supporting Supply Chain Data
Management

Modern supply chains leverage a range of advanced technologies to enhance
data management capabilities. These technologies facilitate real-time data
processing, improve accuracy, and support scalability across complex supply
networks.

Enterprise Resource Planning (ERP) Systems

ERP systems integrate core business processes, including supply chain
operations, into a single platform. They enable real-time data sharing across
departments, improving coordination and reducing information silos. ERPs
support inventory management, procurement, and order fulfillment functions.

Internet of Things (IoT)

IoT devices such as sensors and GPS trackers provide continuous data streams
about the condition and location of goods in transit. This enhances supply
chain visibility and allows for proactive management of delays or damages.

Artificial Intelligence and Machine Learning

AI and machine learning algorithms analyze vast datasets to identify
patterns, forecast demand, and optimize logistics. These technologies enable
predictive analytics and automate routine decision-making tasks, improving
efficiency and responsiveness.

Blockchain Technology

Blockchain provides a secure and transparent ledger for recording supply
chain transactions. It enhances data integrity and trust among supply chain
partners by enabling traceability and reducing fraud.

Best Practices for Effective Supply Chain Data
Management

Implementing best practices in supply chain data management ensures that
organizations maximize the value of their data assets and maintain
operational excellence.



Establishing Data Governance

Data governance policies define data ownership, quality standards, and access
controls. Clear governance ensures data consistency, accuracy, and compliance
with legal requirements.

Ensuring Data Quality

Regular data cleansing, validation, and updating processes are necessary to
maintain high data quality. Poor data quality can lead to incorrect insights
and costly errors.

Promoting Collaboration Across Stakeholders

Encouraging data sharing and collaboration among suppliers, manufacturers,
and logistics partners enhances transparency and alignment. Collaborative
platforms facilitate communication and joint problem-solving.

Investing in Training and Change Management

Employees must be trained in data management tools and processes. Change
management initiatives help ensure smooth adoption and integration of new
technologies.

Challenges in Implementing Supply Chain Data
Management

Despite its benefits, supply chain data management also presents several
challenges that organizations must address to achieve success.

Data Silos and Integration Issues

Different departments and partners often use incompatible systems, leading to
fragmented data. Integrating these disparate sources into a cohesive system
can be complex and resource-intensive.

Data Security and Privacy Concerns

Protecting sensitive supply chain data from cyber threats and unauthorized
access is critical. Companies must implement robust security measures to
safeguard their information assets.



Handling Large Volumes of Data

The exponential growth of data generated in supply chains requires scalable
storage and processing capabilities. Managing big data effectively demands
advanced technologies and skilled personnel.

Resistance to Change

Adopting new data management practices and technologies may encounter
resistance from employees accustomed to legacy systems. Overcoming this
resistance requires effective communication and leadership support.

Maintaining Data Accuracy

Ensuring data remains accurate and up-to-date is an ongoing challenge,
especially in dynamic supply chain environments where information changes
rapidly.

Implement unified data platforms to reduce silos.

Adopt strong cybersecurity frameworks.

Leverage cloud computing for scalable data management.

Provide continuous training programs for staff.

Establish clear data validation processes.

Frequently Asked Questions

What is supply chain data management and why is it
important?

Supply chain data management involves collecting, storing, and analyzing data
generated across the supply chain to improve visibility, efficiency, and
decision-making. It is important because it helps organizations reduce costs,
optimize inventory, improve supplier relationships, and respond quickly to
market changes.

How does technology impact supply chain data



management?

Technology such as IoT, AI, blockchain, and cloud computing enhances supply
chain data management by enabling real-time data collection, predictive
analytics, transparency, and secure data sharing, leading to more informed
decisions and streamlined operations.

What are the key challenges in managing supply chain
data?

Key challenges include data silos across departments, data quality and
accuracy issues, integrating data from multiple sources, ensuring data
security, and managing the large volume and velocity of supply chain data
effectively.

How can companies ensure data accuracy in supply
chain management?

Companies can ensure data accuracy by implementing standardized data entry
protocols, using automated data capture technologies like RFID and barcode
scanning, conducting regular audits, and employing data validation tools to
detect and correct errors promptly.

What role does supply chain data management play in
risk mitigation?

Supply chain data management helps identify potential risks early by
analyzing patterns and trends, enabling proactive measures such as
diversifying suppliers, adjusting inventory levels, and improving
responsiveness to disruptions, thereby minimizing the impact on operations.

Additional Resources

1. Data-Driven Supply Chain Management: Leveraging Analytics for Competitive
Advantage

This book explores how organizations can harness data analytics to optimize
supply chain operations. It covers techniques for collecting, analyzing, and
applying data to improve forecasting, inventory management, and logistics.
Case studies illustrate successful data-driven strategies that enhance
efficiency and reduce costs.

2. Supply Chain Data Management: Principles and Best Practices

Focusing on foundational concepts, this text delves into the core principles
of managing supply chain data effectively. Readers will learn about data
governance, integration, and quality management tailored to supply chain
contexts. The book also highlights best practices for maintaining data
accuracy and consistency across multiple stakeholders.



3. Big Data Analytics in Supply Chain Management

This title examines the impact of big data technologies on supply chain
processes. It discusses tools and methods for handling large volumes of data,
real-time analytics, and predictive modeling. The book provides insights into
how big data can drive smarter decision-making and enhance responsiveness 1in
supply chains.

4. Supply Chain Visibility through Data Integration

Here, the focus is on achieving end-to-end supply chain visibility by
integrating diverse data sources. The book covers techniques for
consolidating data from suppliers, manufacturers, and distributors to create
a unified view. It emphasizes the role of data integration in improving
transparency, risk management, and collaboration.

5. Advanced Analytics for Supply Chain Data Management

Targeted at advanced practitioners, this book explores sophisticated
analytical techniques such as machine learning, optimization, and simulation.
It demonstrates how these methods can be applied to supply chain data for
improved demand forecasting, inventory optimization, and transportation
planning. Practical examples help bridge theory and application.

6. Mastering Supply Chain Data: Tools and Technologies

This comprehensive guide reviews the latest tools and technologies used for
supply chain data management. Topics include data warehouses, cloud
computing, IoT, and blockchain technology. The book helps readers understand
how to select and implement the right technology stack to support their
supply chain data needs.

7. Data Quality and Governance in Supply Chain Management

Addressing a critical aspect of supply chain data, this book focuses on
ensuring data quality and establishing effective governance frameworks. It
outlines strategies for auditing, cleansing, and maintaining high-quality
data. The text also discusses policies and standards necessary to manage data
compliance and security.

8. Supply Chain Data Analytics: From Insights to Action

This publication emphasizes the transformation of raw data into actionable
insights within supply chains. It guides readers through the analytics
lifecycle, from data collection and processing to visualization and decision-
making. Practical case studies highlight how companies turn data insights
into operational improvements.

9. Predictive Modeling and Forecasting in Supply Chain Data Management
Focusing on predictive analytics, this book explains how supply chain
professionals can build and use forecasting models based on historical and
real-time data. It covers statistical methods, machine learning algorithms,
and scenario analysis. The book aims to improve demand planning accuracy and
support proactive supply chain strategies.
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supply chain data management: Big Data Analytics in Supply Chain Management Iman
Rahimi, Amir H. Gandomi, Simon James Fong, M. Ali Ulkii, 2020-12-20 In a world of soaring
digitization, social media, financial transactions, and production and logistics processes constantly
produce massive data. Employing analytical tools to extract insights and foresights from data
improves the quality, speed, and reliability of solutions to highly intertwined issues faced in supply
chain operations. From procurement in Industry 4.0 to sustainable consumption behavior to
curriculum development for data scientists, this book offers a wide array of techniques and theories
of Big Data Analytics applied to Supply Chain Management. It offers a comprehensive overview and
forms a new synthesis by bringing together seemingly divergent fields of research. Intended for
Engineering and Business students, scholars, and professionals, this book is a collection of
state-of-the-art research and best practices to spur discussion about and extend the cumulant
knowledge of emerging supply chain problems.

supply chain data management: Supply Chain Management: Concepts, Methodologies, Tools,
and Applications Management Association, Information Resources, 2012-12-31 In order to keep up
with the constant changes in technology, business have adopted supply chain management to
improve competitive strategies on a strategic and operational level. Supply Chain Management:
Concepts, Methodologies, Tools, and Applications is a reference collection which highlights the
major concepts and issues in the application and advancement of supply chain management.
Including research from leading scholars, this resource will be useful for academics, students, and
practitioners interested in the continuous study of supply chain management and its influences.

supply chain data management: Supply Chain Management and Advanced Planning Hartmut
Stadtler, Christoph Kilger, 2005-12-06 ... To sum up, there should be a copy on the bookshelf of all
engineers responsible for detailed planning of the Product Delivery Process (PDP). The Editors
highlight the impressive gains reported by companies exploiting the potential of coordinating
organizational units and integrating information flows and planning efforts along a supply chain.
This publication is strong on coordination and planning. It is therefore recommended as an
up-to-date source book for these particular aspects of SCM. International Journal of Production
Research 2001/Vol. 39/13

supply chain data management: Supply Chain and Logistics Management: Concepts,
Methodologies, Tools, and Applications Management Association, Information Resources,
2019-11-01 Business practices are constantly evolving in order to meet growing customer demands.
Evaluating the role of logistics and supply chain management skills or applications is necessary for
the success of any organization or business. As market competition becomes more aggressive, it is
crucial to evaluate ways in which a business can maintain a strategic edge over competitors. Supply
Chain and Logistics Management: Concepts, Methodologies, Tools, and Applications is a vital
reference source that centers on the effective management of risk factors and the implementation of
the latest supply management strategies. It also explores the field of digital supply chain
optimization and business transformation. Highlighting a range of topics such as inventory
management, competitive advantage, and transport management, this multi-volume book is ideally
designed for business managers, supply chain managers, business professionals, academicians,
researchers, and upper-level students in the field of supply chain management, operations
management, logistics, and operations research.
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supply chain data management: Handbook of Research on Global Supply Chain
Management Christiansen, Bryan, 2015-11-12 Supply Chain Management (SCM) has always been
an important aspect of an enterprise’s business model and an effective supply chain network is
essential to remaining competitive in a global environment. By properly managing the flow of goods
and services, businesses can operate more efficiently while managing most of the workload
behind-the-scenes. The Handbook of Research on Global Supply Chain Management is an in-depth
reference source that covers emerging issues and relevant applications of information pertaining to
supply chain management from an international perspective. Featuring coverage on topics such as
the global importance of SCMs to strategies for producing an effective supply chain, this
comprehensive publication is an essential resource for academics and business professionals alike
interested in uncovering managerial insight and logistics solutions.

supply chain data management: Big Data Driven Supply Chain Management Nada R.
Sanders, 2014 Master a complete, five-step roadmap for leveraging Big Data and analytics to gain
unprecedented competitive advantage from your supply chain. Using Big Data, pioneers such as
Amazon, UPS, and Wal-Mart are gaining unprecedented mastery over their supply chains. They are
achieving greater visibility into inventory levels, order fulfillment rates, material and product
delivery... using predictive data analytics to match supply with demand; leveraging new planning
strengths to optimize their sales channel strategies; optimizing supply chain strategy and
competitive priorities; even launching powerful new ventures. Despite these opportunities, many
supply chain operations are gaining limited or no value from Big Data. In Big Data Driven Supply
Chain Management, Nada Sanders presents a systematic five-step framework for using Big Data in
supply chains. You'll learn best practices for segmenting and analyzing customers, defining
competitive priorities for each segment, aligning functions behind strategy, dissolving organizational
boundaries to sense demand and make better decisions, and choose the right metrics to support all
of this. Using these techniques, you can overcome the widespread obstacles to making the most of
Big Data in your supply chain -- and earn big profits from the data you're already generating. For all
executives, managers, and analysts interested in using Big Data technologies to improve supply
chain performance.

supply chain data management: Connective Technologies in the Supply Chain Sameer Kumar,
2007-03-05 Rapid time-to-market expectations and the demand for custom-tailored products present
real challenges for the rigid and fixed linear supply chains that compete in today's economy.
Connective technologies meet these challenges head on by integrating the necessary people,
information, and products beyond their current limitations. Connective

supply chain data management: Supply Chain Management Ray R. Venkataraman, Ozgun C.
Demirag, 2021-12-15 Integrating coverage of globalization, sustainability, and ethics within every
chapter, Supply Chain Management: Securing a Superior Global Edge provides students with the
tools they need to succeed in today’s fiercely competitive, interconnected global economy.

supply chain data management: Information Logistics for Organizational Empowerment
and Effective Supply Chain Management Nozari, Hamed, 2023-12-05 Information Logistics for
Organizational Empowerment and Effective Supply Chain Management delves into the profound
impact of information technology on modern businesses and supply chains. As the world becomes
increasingly reliant on the virtuous triangle of the Internet of Things (I0oT), big data, and artificial
intelligence (Al), industries face both challenges and opportunities. This book explores the
multifaceted effects of information logistics on supply chain performance, considering various
dimensions and key indicators. With a focus on empowering supply chains, the book uncovers
procedures and tools that can enhance the intelligence, security, flexibility, agility, and efficiency of
logistics systems. By understanding the interplay between traditional logistics and the information
space, readers gain valuable insights into building seamless, intelligent supply chains for the
contemporary world. Ideal for students, researchers, and graduates in industrial engineering,
industrial management, economics, mathematics, and related fields, this book offers a
comprehensive resource for understanding and implementing smart supply chain practices.




Professionals working in diverse industries such as food, arbitration, agriculture, electronics, and
more will find practical applications and solutions for improving logistics processes. Additionally,
individuals with an interest in smart supply chains and the evolving landscape of information
logistics will find this book a valuable reference.

supply chain data management: Research Methods for Operations and Supply Chain
Management Christer Karlsson, 2023-11-15 Research Methods for Operations and Supply Chain
Management, third edition, is a toolkit of research approaches primarily for advanced students and
beginner researchers, but also a reference book for any researcher in operations and supply chain
management (OSCM). Many students begin their careers in research limited by the one or few
approaches taken by their department. The concise, accessible overviews found here equip them
with an understanding of a variety of methods and how to use them, enabling students to tailor their
research project to their own strengths and goals. The more seasoned researcher will find
comprehensive descriptions and analyses on a wide variety of research approaches. This updated
and enhanced edition responds to the latest developments in OSCM, including the growing
prominence of services and production of intangible products, the complete supply chain, and the
increasing use of secondary data and of mixed approaches. Alternative research approaches are
included and explored to help with the planning of research. This edition also includes expanded
literature reviews and analysis to guide students towards the next steps in their reading, and more
detailed step-by-step advice to tie theory with the research. Including contributions from an
impressive range of the field’s leading thinkers in OSCM research, this is a guide that no one
embarking on an OSCM research project should be without. Previous editions of this book were
published under the title Research Methods for Operations Management and Researching
Operations Management.

supply chain data management: Smart and Sustainable Operations and Supply Chain
Management in Industry 4.0 Turan Paksoy, Muhammet Deveci, 2023-03-08 Smart applications are
transforming conventional supply chains into digital ones. To compete in today’s competitive market,
organizations must utilize the merits of the Fourth Industrial Revolution while being sustainable,
lean, and eco-conscious. Smart and Sustainable Operations and Supply Chain Management in
Industry 4.0 closes the gap and provides novel ideas, research, and applications. This book discusses
smart and sustainable supply chain management concepts that are analyzed within the Industry 4.0
perspective. It also highlights green systems and smart applications within an Industry 4.0 setting.
The book presents the latest technological developments, including disruptive technologies and their
impact on smart and sustainable supply chains under the triple bottom line approach. For easy
reader comprehension, each chapter will include a case study, a related problem, or a numerical
example, as well as the solution. This book is written for academicians, practitioners, PhD students,
and researchers involved in this area.

supply chain data management: Open and Big Data Management and Innovation Marijn
Janssen, Matti Mantymaki, Jan Hidders, Bram Klievink, Winfried Lamersdorf, Bastiaan van Loenen,
Anneke Zuiderwijk, 2015-10-08 This book constitutes the refereed conference proceedings of the
14th IFIP WG 6.11 Conference on e-Business, e-Services and e-Society, I3E 2015, held in Delft, The
Netherlands, in October 2015. The 40 revised full papers presented together with 1 keynote panel
were carefully reviewed and selected from 65 submissions. They are organized in the following
topical sections: adoption; big and open data; e-business, e-services,, and e-society; and witness
workshop.

supply chain data management: Introduction to e-Supply Chain Management David Frederick
Ross, 2002-12-17 In the quest to remove supply channel costs, streamline channel communications,
and link customers to the value-added resources found along the supply chain continuum, Supply
Chain Management (SCM) has emerged as a tactical operations tool. The first book to completely
define the architecture of the merger of SCM and the Internet, Introduction to e

supply chain data management: Supply Chain Configuration Charu Chandra, Janis Grabis,
2016-03-18 This book discusses the models and tools available for solving configuration problems,



emphasizes the value of model integration to obtain comprehensive and robust configuration
decisions, proposes solutions for supply chain configuration in the presence of stochastic and
dynamic factors, and illustrates application of the techniques discussed in applied studies. It is
divided into four parts, which are devoted to defining the supply chain configuration problem and
identifying key issues, describing solutions to various problems identified, proposing technologies
for enabling supply chain confirmations, and discussing applied supply chain configuration
problems.Its distinguishing features are: an explicit focus on the configuration problem an in-depth
coverage of configuration models an emphasis on model integration and application of information
modeling techniques in decision-making New to this edition is Part II: Technologies, which
introduces readers to various technologies being utilized for supply chain configuration and contains
two new chapters. The volume also has an added emphasis on the most recent theoretical
developments and empirical findings in the area of supply chain management and related topics.
This book is appropriate for professional and technical readers, including research directors,
research associates, and institutions involved in both the design and implementation of logistics
systems in manufacturing and service-related products. An equally appropriate audience is the
academic reader, including professors, research associates, and students in industrial,
manufacturing, mechanical, and automotive engineering departments, as well as engineering
management, management sciences, and production and operations management.

supply chain data management: Enterprise Resource Planning and Supply Chain
Management Karl E. Kurbel, 2013-08-23 This book is about running modern industrial enterprises
with the help of information systems. Enterprise resource planning (ERP) is the core of business
information processing. An ERP system is the backbone of most companies' information systems
landscape. All major business processes are handled with the help of this system. Supply chain
management (SCM) looks beyond the individual company, taking into account that enterprises are
increasingly concentrating on their core competencies, leaving other activities to suppliers. With the
growing dependency on the partners, effective supply chains have become as important for a
company's success as efficient in-house processes. This book covers typical business processes and
shows how these processes are implemented. Examples are presented using the leading systems on
the market - SAP ERP and SAP SCM. In this way, the reader can understand how business processes
are actually carried out in the real world.

supply chain data management: Supply Chain Transformation Through Generative Al and
Machine Learning Sabri, Ehap, 2025-01-23 The transformative role of Generative Artificial
Intelligence (Al) and Machine Learning (ML) in supply chain management is increasingly being
recognized as a game-changer in the industry. Recent statistics underscore this trend, highlighting
the rapid adoption and significant impact of these technologies. However, the path to digital
transformation is not without its challenges. Despite improved success rates, about 60% of digital
transformation initiatives in supply chains still struggle to fully meet their objectives. This shortfall is
often attributed to several key factors: the complexity and scale of integrating new technologies into
existing systems; organizational resistance to change and inadequate stakeholder buy-in; lack of
skilled professionals adept in these new technologies; insufficient data governance and quality; and
underestimation of the need for a robust change management strategy. These challenges highlight
the critical need for a comprehensive approach that addresses both the technical and human aspects
of digital transformation. Supply Chain Transformation Through Generative Al and Machine
Learning is a comprehensive resource to the best practices in digital enablement, change
management, and process optimization, with a specific focus on Generative Al and ML. It equips
readers with the knowledge and strategies necessary for successful integration of these
technologies, drawing on the latest industry insights and expert recommendations, to enhance
supply chain efficiency and effectiveness, reduce costs, and drive revenue growth. Covering topics
such as Al-powered visual models, demand planning, and product clustering, this book is an
excellent resource for executives, business leaders, program managers, data scientists, Al and ML
developers, industry analysts, consultants, professionals, scholars, researchers, academicians, and



more.

supply chain data management: Industry 4.0 Aydin Azizi, Reza Vatankhah Barenji,
2022-12-07 This book presents Industry 4.0 enabler technologies and tools. It also highlights some of
the existing empirical applications in the context of manufacturing. The book elucidates innovative
thematic concepts of Industry 4.0 and its perspectives. It establishes routes to empirically utilize
Industry 4.0 standards for manufacturing companies. The book can be used as a reference for
professionals/engineers, researchers, and students.

supply chain data management: Innovations in Supply Chain Management for
Information Systems: Novel Approaches Wang, John, 2009-10-31 The intersection of supply
chain management and e-business information systems is a significant topic for the modern business
world as understanding which technologies will most effectively enable innovative practices is a key
management competency. Innovations in Supply Chain Management for Information Systems: Novel
Approaches presents exemplary research on the interface between these two fields, useful to
academicians and practitioners keen on streamlining concurrently both information and materials
flows across the supply chains. This advanced publication provides recent examinations as well as
future directions of development.

supply chain data management: Supply Chain Optimization Charles C. Poirier, Stephen E.
Reiter, 1996-06 This text illustrates how companies that create, distribute and sell products can join
forces to establish a supply network with a competitive advantage. It includes action studies which
demonstrate how the concepts described in the book have been implemen

supply chain data management: E SUPPLY CHAINS & LOGISTICS Dr. Suunil Losarwarr,
Dr. D.T. Khairnar, Dr. Yashwant Lembhe, 2025-04-23 MBA, FOURTH SEMESTER According to the
New Syllabus of ‘Savitribai Phule Pune University’, Pune
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