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Abstract : Materials (BOM) with stock pivot, purchase order creation, work order creation, and the utilization of Axapta reports
and BSR FG (Finished Goods) data. Through a comprehensive examination of these factors, the research aims to identify
opportunities for improving material flow efficiency and streamlining supply chain processes. The findings of this study provide
insights into the optimization of material flow management, enabling companies to enhance operational effectiveness, reduce costs,
and improve overall This research paper investigates the process of material flow within companies, with a specific focus on the
research and analysis of various components involved. The study aims to explore the effectiveness of material flow management
by examining key aspects such as S & OP (Sales and Operations Planning) data collection, the comparison of Bill of supply chain
performance. To evaluate the impact of flow on customer delivery, a data-driven analysis is performed using historical supply chain
data from multiple organizations. Statistical methods, including regression analysis and simulation modelling, are employed to
identify the factors influencing delivery performance and to quantify the potential improvements that can be achieved through flow
optimization. Furthermore, a series of case studies are conducted to gain insights into real-world implementations of flow-based
strategies. These case studies involve organizations from various industries, including manufacturing, retail, and e-commerce. Data
is collected through interviews, observations, and document analysis to understand the challenges faced and the strategies employed
to synchronize material and information flows in real time. The research findings highlight the significance of flow in achieving
high customer delivery rates. The results demonstrate that by aligning material and information flows in a synchronized manner,
organizations can enhance delivery performance and minimize lead times.

Index Terms - material flow, supply chain management

|I. THEORY

WHAT IS MATERIAL FLOW IN AN ORGANIZATION?

Material flow, or the movement and transformation of physical items inside an organization, is a basic part of supply chain
management. It entails a variety of operations, including procurement, manufacturing, storage, and distribution, all with the goal of
maintaining the smooth and efficient flow of resources. Material flow management is critical for organizations seeking operational
efficiency, reducing waste, and increasing customer happiness. This section will go into the theory of material flow, examining its
essential components, problems, and optimization methodologies, as well as real-world instances.

For organizations to achieve operational excellence and exceed customer expectations, effective material flow management is
critical. Organizations may simplify their supply chain operations, decrease costs, improve delivery performance, and increase
overall customer happiness by identifying the essential components of material flow, resolving obstacles, and applying optimization
measures. Real-world examples explain how material flow theory may be used to achieve these goals.

What are the aspects and components involved in material flow of an organization?

1. S & OP Data Collection: Effective Sales and Operations Planning (S&OP) data gathering is an important part of material
flow optimization. S&OP entails the synchronization and alignment of sales projections, manufacturing schedules, and
inventory levels in order to efficiently satisfy client demand. Accurate and timely data gathering is critical for informed
decision-making and effective S&OP process adoption. Organizations, for example, may gather and analyses past sales
data, market trends, and client preferences using advanced forecasting tools, demand sensing techniques, and data
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analytics. This data collecting allows organizations to produce accurate demand projections, optimize production
schedules, and effectively manage resources to maintain seamless material flow. Furthermore, for dynamic S&OP
procedures, real-time data collecting is critical. Organizations may gather and update data instantly by utilizing automated
technologies and integrating with other business activities, allowing for rapid decision-making. For example, if there is a
sudden increase in consumer demand, real-time data gathering gives the required knowledge to alter production schedules,
distribute personnel efficiently, and assure material availability for timely delivery.
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Fig.1 S & OP Data / Raw Data

1. BOM v/s Stock Pivot: Bill of Materials (BOM) and stock pivot analysis are useful methods for controlling material flow
inside a company. A bill of materials (BOM) is a detailed description of all the components and raw materials needed to
create a final product. Organizations may spot inconsistencies and take relevant changes to ensure optimal material flow
by comparing the BOM with the stock pivot, which is a snapshot of current inventory levels. For example, if the stock
pivot indicates a lack of particular components indicated in the BOM, buy orders can be generated to refill inventories and
avoid production problems. In contrast, if the stock pivot reveals that specific components have surplus inventory,
organizations can change production schedules or take actions to lower inventory levels and minimize carrying costs.
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Fig.2 Bom v/s Stock Pivot

2. Purchase Order Creation: Purchase order generation is critical in material flow management. Purchase orders are formal
papers sent by a buyer to a supplier that indicate the customer's desire to buy specified products or services. Purchase
orders must be created on time and accurately to guarantee that supplies are obtained on time, in accordance with
production schedules and demand projections. Using enterprise resource planning (ERP) systems or electronic data
interchange (EDI) platforms, businesses may automate the purchase order generating process, enabling effective
communication with suppliers, lowering lead times, and supporting seamless material flow.
Maintaining continuous material flow requires efficient purchase order generation. Organizations may guarantee that
suppliers understand their demands and can meet them by precisely defining the quantity, specifications, and delivery
requirements in purchase orders. This decreases the possibility of procurement mistakes, delays, or miscommunications.
Automation of the purchase order generating process enhances workflow and efficiency. Organizations can use ERP
systems or EDI platforms to produce purchase orders automatically based on established criteria and triggers. This
minimizes manual data entry, lowers the possibility of human mistake, and shortens the total purchase period.
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PURCHASE ORDER 5 205
PURCHASE ORDER DATE 20211021

VENDOR: SHIPTO:

es
- - oam

Shipping terms

2021-11-01 FedEx Tracked shipment.

item Quantity Unit Cost Line Total

59247 500 $5.00 $250.00

59276 500 $5.00 $250.00

59273 Women's Blue Hoodie Size 10 500 $1000 $500.00

uuuuuuuu $1.000.00
TAX (0.0013%) $001
$1000.01

Fig.3 Purchase Order Sample

3. Work Order Creation: Work order creation is an important stage in optimizing material flow, especially in industrial
contexts. A work order details the activities, resources, and supplies needed to execute a particular production activity.
Organizations may guarantee that supplies are accessible when needed and manufacturing procedures are conducted
efficiently by issuing work orders based on demand estimates and production schedules. Integrating automated work order
generating systems with production planning systems allows for real-time tracking of job progress, resource allocation,
and material consumption, allowing streamlined material flow and reducing production delays. Work orders specify
manufacturing tasks, including the precise materials needed, the sequence of activities, and the resources allotted, such as
machinery, equipment, and labor. This degree of precision and clarity aids in the flow of materials by reducing ambiguity
and ensuring that all relevant components are easily available. Work orders may also be used to track progress, allowing
organizations to follow the status of each manufacturing project in real time. task order generating systems that are
automated provide real-time visibility into task progress, resource allocation, and material consumption. This helps
organizations to make educated decisions and changes to improve material flow.
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Fig.4 Work Order Sample

4. GRN Report: The Goods Receipt Note (GRN) report is an essential component of supply chain management, particularly
in the procurement and material flow operations. The GRN report offers a detailed record of products received from
suppliers, including vital characteristics such as quantity, quality, and condition. This section will go through the GRN
report, including its purpose, components, and importance in material flow management. The GRN report is a tool for
ensuring that the items received match the order submitted with the supplier. It serves as a cross-reference document,
allowing you to compare the delivered items to the purchase order, invoices, and other pertinent papers. Organizations can
uncover anomalies, faults, or defects in the shipping by thoroughly evaluating and recording the received products. The
purchase order number, supplier information, item descriptions, quantities received, date of receipt, and the signature of
the authorized people participating in the goods receiving procedure are normally included in a GRN report. These
particulars give a thorough audit trail of the items as they enter the organization's facilities, providing for traceability and
accountability along the supply chain. The GRN report is critical in material flow management. It enables organizations
to retain an accurate perspective of stock levels by facilitating accurate and timely updating of inventory data. Finally, the
GRN report is an essential component of material flow management during the procurement process. It acts as a
verification tool, allowing businesses to authenticate the receipt of items and compare them to the purchase order.
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5. Invoice Bill : The Invoice Bill is a critical document in accounting and financial operations, functioning as a formal request
for payment from a seller to a buyer. This section will go through the purpose, components, and relevance of the Invoice
Bill in the context of research paper theory.
An Invoice Bill's principal purpose is to offer a precise breakdown of the items or services provided by the seller and the
corresponding payment required from the customer. It contains critical information such as the seller's and buyer's contact
information, a unique invoice number, the invoice date, item descriptions, quantities, unit pricing, relevant taxes, and the
total amount payable. This thorough information helps both parties to track and record financial activities correctly.
Furthermore, the Invoice Bill aids inventory management procedures by updating stock levels and simplifying items
replenishment. It allows businesses to measure sales and analyses demand patterns, which aids in forecasting and
production planning.

T — T
e

Fig.6 Tax Invoice Sample

6. Axapta Report and BSR FG: Axapta, an ERP system, and BSR FG (Finished Goods) reports give useful information on
material flow management. Axapta creates reports that provide visibility into numerous supply chain characteristics such
as inventory levels, production output, and order fulfilment. Organizations can uncover inefficiencies, bottlenecks, and
possibilities for improvement in material flow by analyzing Axapta data. Furthermore, BSR FG reports give information
on finished goods inventory levels, helping businesses to optimize storage and distribution procedures, balance inventory
levels, and successfully satisfy customer requests.
Finally, successful material flow management necessitates meticulous attention to S&OP data collection, BOM analysis,
purchase order and work order preparation, and the use of tools like as Axapta reports and BSR FG. By concentrating on
these areas. Material flow procedures may be improved, inventory levels optimized, production interruptions reduced, and
overall supply chain efficiency improved.
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METHODOLOGY

Implementing a methodology that integrates the notion of Value Stream Mapping (VSM) can give a systematic approach in the
quest of optimizing material and information flows to achieve high customer delivery rates and OTIF performance. This theory
describes the major components of this approach as well as its possible influence on supply chain efficiency.

Value Stream Mapping (VSM) is a lean management technique that depicts the whole movement of materials and information
inside a value stream visually. It describes the many phases and processes involved, as well as their chronology, lead times, and
interconnections. Organizations can discover waste, bottlenecks, and possibilities for change by mapping out the present condition
of the value stream.
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Fig.8 Visual Map of Material & Information Flow (1980s by Furuhashi) Copyright Furuhashi Takayuki, all rights reserved.
VMAP (Value Mapping Analysis and Planning) is an operations management and supply chain management theoretical framework
and methodology. It is intended to enhance the movement and generation of value within a value stream or supply chain. VMAP is
a systematic technique for identifying, analyzing, and optimizing value-added activities and processes inside an organization's
operations. The primary idea of VMAP is to identify and eliminate waste and inefficiencies in the value chain. It seeks to align
activities and resources in such a way that value production is maximized and non-value-added activities are minimized. VMAP is
influenced by different management theories, such as Lean Manufacturing and Six Sigma, and incorporates their ideas and
techniques to achieve operational excellence. There are numerous critical steps in the VMAP approach. through begin, it entails
visualizing the movement of materials, information, and activities from the original client request through the ultimate delivery of
products or services by mapping the value stream. This mapping exercise aids in identifying the many phases, process steps, and
handoffs in the value stream. After mapping the value stream, the next stage is to perform a comprehensive analysis of the value-
adding and non-value-adding actions. Overproduction, waiting times, wasteful transportation, excess inventory, flaws, and
underused personnel talents are all examples of waste in this study. The objective is to remove or reduce these inefficient processes
in order to increase overall operational efficiency. In essence, VMAP is a theoretical framework and technique for optimizing the
value stream through the identification and elimination of waste and inefficiencies. It provides a systematic method for mapping,
analyzing, planning, and continually improving the flow of materials, information, and activities inside an organization's operations.
Organizations may increase operational efficiency, decrease costs, boost customer happiness, and gain a competitive advantage in
the market by deploying VMAP.

What is FLOW and what are its characteristics?

The term "flow" refers to the continuous and smooth transfer of materials, information, or processes inside a system. It is the smooth
and efficient passage of operations from one stage to the next, with no bottlenecks, delays, or disruptions. Flow is an important term
in many areas, including supply chain management, production planning, project management, and process optimisation.

Flow may be seen in a variety of elements of organisational activities. Material flow, for example, refers to the movement of
physical objects or materials through various phases of manufacturing, from the procurement of raw materials through the delivery
of completed products to clients. It entails the effective handling, transportation, and storage of materials to ensure that they go
through the manufacturing process on schedule and without interruption.

[JNRD2306639 \ International Journal of Novel Research and Development (www.ijnrd.org) \ g377



© 2023 1INRD | Volume 8, Issue 6 June 2023 | ISSN: 2456-4184 | IJNRD.ORG

Material Start To Move By Request of Customer,
And End By Receipt of Customer.

T
ST o .
~— Customer
(%li%t /p@<551 ~ (Receive > = User
=~ W % comptete
Route of material ﬂowﬁ@ )
we) Procéss 3
Process 2

|3M relation to move: Material 2 Machine =2 Manpower
Fig. 9 Flow Mechanism In Workplace (Copyright Furuhashi Takeyuki, All rights reserved)

What is material flow Efficiency and what are its types?

Material flow efficiency is a vital feature of organisational operations, especially in supply chain management and industrial
contexts. It refers to the capacity to transfer materials through the manufacturing process in an efficient, timely, and cost-effective
manner while minimising waste, delays, and disturbances. Material flow efficiency is critical for attaining high production,
minimising lead times, optimising inventory levels, and meeting customer requests on time. The idea of material flow efficiency
comprises numerous essential principles and tactics. To begin, organisations must prioritise the reduction of non-value-added
operations and the elimination of waste across the material flow process. This entails identifying and removing operations that do
not directly contribute to the generation of value for the client.

There are three types of efficiencies Material Stream Efficiency, Machine Management Efficiency, Staff Efficiency/Productivity
Material Stream Efficiency: Material flow efficiency refers to the optimization of the transportation and handling of physical
materials throughout the manufacturing process or supply chain. It entails decreasing waste, shortening lead times, and maintaining
a continuous and seamless flow of commodities. Streamlining transportation and logistics operations, using lean concepts to
minimize bottlenecks and non-value-added tasks, and optimizing inventory management practices are some strategies for improving
material flow efficiency. Organizations may save costs, increase productivity, and improve customer satisfaction by enhancing
material flow efficiency.

Machine Management Efficiency: Machine operation efficiency focuses on maximizing productivity and utilization of machinery,
equipment, and technology in the manufacturing process. It entails lowering downtime, shortening setup and changeover times, and
improving machine performance. Preventive maintenance to reduce failures, automation and robots to simplify operations, and data
analytics and machine monitoring systems to discover and correct inefficiencies are all strategies for improving machine efficiency.
Organizations may boost throughput, decrease production costs, and improve overall operational effectiveness by enhancing
machine operating efficiency.

Staff Efficiency/Productivity : Human resource efficiency refers to the optimization of human resources and their contribution to
the manufacturing process. It entails ensuring that people accomplish their responsibilities effectively and efficiently, making full
use of their abilities and expertise. Providing training and development opportunities, adopting standardized work practices,
developing a culture of continuous improvement and employee involvement, and optimizing staff planning and scheduling are all
strategies for increasing efficiency in human work. Organizations may improve productivity, quality, and employee happiness
through enhancing human work efficiency, resulting in enhanced overall performance.

Efficiency (%) = X(Basic Qty) X ( Produces Goods)
Total Loading hours

For Humans we Have formula for productivity
Productivity = gty of goods produced
Total man hours

Product flow, equipment functioning, and staff efficiency are all interrelated and mutually reinforcing. A well-coordinated and
synchronised strategy to improving these efficiencies may result in considerable gains in overall operational performance, cost
savings, and customer satisfaction. To reach better levels of efficiency in these critical areas, organisations should always seek to
identify and remove bottlenecks, simplify processes, and invest in the appropriate resources, technology, and training.

How is efficiency and Flow related ? how does it affect flow?

Flow is a theoretical framework for optimising the movement of products, information, and activities through a company or supply
chain. It recognises the interdependence of several parts of operations and posits that improving material flow efficiency can have
a cascade impact, enhancing efficiency in machine operation and human activity. This approach offers a fresh viewpoint on
operations management and emphasises the potential benefits of comprehensive flow optimisation. According to the notion,
organisations may get various benefits by expediting the transportation of materials through the manufacturing process or supply
chain. To begin with, optimising material flow eliminates bottlenecks, delays, and waste, resulting in smoother operations and
higher efficiency. When materials flow naturally.

As material flow improves, it produces a better environment for machine functioning. Machines can work more reliably and
effectively by decreasing interruptions, setup delays, and non-value-added material handling operations. This results in enhanced
machine utilisation, higher throughput, and less downtime. Furthermore, efficient material flow guarantees that machines have a
constant supply of materials, reducing downtime and improving overall equipment efficacy. Similarly, an improvement in material
flow efficiency has a good influence on human work. When resources are easily available, workers may do their responsibilities
without having to wait or hunt for them. This reduces idle time and allows employees to focus on tasks that offer value, resulting
in higher productivity and job satisfaction. Furthermore, efficient material movement allows for good worker coordination and
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collaboration, which reduces mistakes. The new aspect of this theory is that it recognises the interrelated nature of material flow,
machine functioning, and human labour, and emphasises how advances in one area may lead to gains in others. Organisations may
develop a platform for optimising machine operation and human activity by proactively regulating material flow, resulting in a
synergistic rise in total operational efficiency. This theoretical framework lays the groundwork for future study and practical
applications in the field of operations management, revealing the promise of holistic flow management for organisations looking to
enhance their performance.
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Copyright: TRAIMAK.BY,INFO@TRAIMAK.BY)

One real illustration of flow efficiency may be seen in manufacturing, notably in the assembly line production process. The
movement of materials and components through the assembly line is crucial in this situation for attaining high productivity while
minimizing waste. Consider vehicle manufacturing as an example. Efficient flow management guarantees that each workstation
along the assembly line receives the required components and resources at the appropriate time and amount. The flow begins with
the arrival of raw materials to the first workstation, such as metal sheets and plastic components. The materials are then moved
successively through numerous workstations where various operations like as welding, painting, component assembly, and quality
checking are conducted.

Several ways may be used to improve flow efficiency. The synchronized supply of supplies and components to each workstation is
a significant consideration. Just-in-time (JIT) delivery systems may be used to guarantee that essential items arrive exactly when
they are needed, lowering inventory holding costs and the risk of stockouts or delays.

Furthermore, optimizing the structure and placement of workstations is critical for optimal flow. The time it takes for materials to
travel between workstations is decreased by organizing them in a logical order and minimizing distances between them, resulting
in a smoother flow and higher production.

Standardized work practices and clear instructions also help with flow efficiency. Workers can accomplish their duties more
effectively and consistently if they are given clear rules and standard operating procedures. This eliminates manufacturing mistakes,
rework, and unpredictability, eventually improving flow and productivity.

Flow indicators like as cycle times, throughput, and lead times must be monitored and analyzed on a regular basis to identify
bottlenecks and opportunities for improvement. Organizations may detect and eliminate inefficiencies by continually monitoring
and optimizing flow, hence increasing productivity and operational performance.

Overall, in a practical setting such as vehicle assembly, flow management accuracy guarantees that resources, components, and
activities move fluidly and synchronously through the manufacturing process, resulting in enhanced productivity, lower costs, and
higher customer satisfaction.
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1. CONCLUSION

Finally, flow management provides a robust foundation for increasing efficiency in material movement, machine operation, and
human labor. Organizations build the groundwork for future efficiency improvements by optimizing material flow. The
interdependence of these factors emphasizes the significance of approaching operational improvement holistically. Embracing flow-
oriented tactics may help organizations achieve significant productivity gains, save costs, and improve customer satisfaction.
Increased efficiency in material flow, machine operation, and human activity should be a continual journey driven by a dedication
to excellence and a desire for continuous development.

Increased efficiency in material movement, machine operation, and human labor is not a linear process, but rather a linked and
mutually reinforcing one. When material flow is optimized, interruptions are eliminated, variability is reduced, and the scene is set
for enhanced machine and human performance. Improved machine performance leads to more uniform material processing, less
downtime, and overall an improved equipment efficiency. Improved material flow and machine functioning, on the other hand,
provide an environment in which human workers may operate to their full capacity, resulting in higher productivity and job
satisfaction.
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