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Hello Learner... Welcome you to the fascinating
realm of Production Management, where

the principles and practices is

(0 0 .
7' mastering
\\ m'm g essential for optimizing business operations.

- C]ll" ’i\l Discover the Meaning, Scope, and Functions of

Production Management, and understand the

Different Types of Production Systems that drive efficiency and productivity. Delve into
Production Design & Process Planning, and explore the critical considerations in Plant
Location, including the Factors Influencing Plant Location and the latest Plant Location

Trends. Everything you need to know about Production Management....!
1.1.1 Introduction of Production Management:

Production is the process that transforms raw materials into finished goods. In an
organizational context, production and operations management refers to the set of
activities that combine and transform various resources into value-added products and
services. This transformation process is conducted in a controlled manner, adhering to
the policies and standards of the organization. Essentially, it is the segment of the
organization focused on converting a range of inputs into outputs (products or services)

that meet the required quality standards.

The specific activities involved in manufacturing certain products are collectively
known as production management. When this concept is applied to service management,
the corresponding set of activities is termed operations management. Historically, the
term production management was widely used from the 1930s to the 1950s. During this
period, the works of F.W. Taylor became increasingly influential, leading to the
development of techniques that emphasized economic efficiency in manufacturing.
Taylor's methods involved detailed studies of workers to eliminate wasteful efforts and
enhance productivity. Concurrently, psychologists, sociologists, and other social
scientists began examining human behavior in the workplace, contributing valuable
insights into managing work environments. Additionally, economists, mathematicians,

and computer scientists introduced more sophisticated analytical approaches to the field.

In the 1970s, two significant changes emerged in the field of production

management. The first was the shift towards operations management, reflecting the
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growing prominence of the service sector alongside traditional manufacturing. This
change underscored the broadening of the field to include service organizations. The
second notable change was a new emphasis on synthesis, rather than solely analysis, in
management practices. This shift highlighted a more integrated and holistic approach to
managing production and operations, focusing on the interrelationships and synergies

within the entire system.

L e > TRANSFORMATION - > Quteur
v
e lTAIJYIl(II.l;T G00s
20 " MATERAL A senvees
3. MATERIAL HANOLING
4 MACHINES
. METHODS :
6. MARKET v
7. MATTER COMPARISON
BMNUTE -y ACTUAL VS, PLANNED
9.MILIEV (FEEDBACK)
Definitions:

1. "Production management is concerned with those processes, which convert inputs into

outputs." - H.A. Harding

2. "Production management is the process of effective planning and regulating the
operations of that section of an enterprise which is responsible for the actual

transformation of materials into finished products.” - E. L. Brech

3. "Production management deals with decision making related to the production process
so that the resulting goods or service is produced according to specifications, in the

amounts and by the schedule demanded, and at minimum cost." - E. S. Buffa
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Meaning:

Production management involves overseeing the processes that turn raw materials
into finished products. It includes planning and regulating the operations to ensure
materials are effectively transformed into final goods. This management focuses on
making decisions to produce goods or services that meet specific requirements, in the
right quantities, on schedule, and at the lowest possible cost. By managing these
activities, production management aims to achieve efficiency and quality in the

production process.
1.1.2 Scope of Production Management:

Production management encompasses various aspects crucial for efficient
manufacturing processes. From product and process design to quality control and facility
location, it involves meticulous planning and execution to optimize productivity and meet
customer demands. With a focus on coordination, optimization, and continuous
improvement, production management plays a pivotal role in driving operational

excellence and ensuring competitiveness in today's dynamic market landscape.

+«+ Product Design
Product design involves creating detailed specifications for the products to be
manufactured. This includes defining the product's features, performance
standards, and aesthetics. Effective product design ensures that the product meets
customer needs and complies with industry standards. It also considers factors like
cost, manufacturability, and sustainability. Collaborative efforts between designers,

engineers, and marketers are crucial for successful product design.

¢+ Process Design
Process design focuses on developing the most efficient methods and workflows to
manufacture a product. It involves selecting appropriate technologies, equipment,
and sequences of operations. The goal is to optimize productivity while minimizing
costs and waste. Process design also includes considerations for safety, quality
control, and environmental impact. By refining processes, companies can achieve

higher efficiency and better product quality.
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¢+ Production Planning and Control
Production planning and control (PPC) encompasses the coordination of all
activities involved in manufacturing. This includes forecasting demand, scheduling
production, and managing inventory levels. PPC aims to ensure that production
runs smoothly and efficiently, meeting delivery deadlines and maintaining cost-
effectiveness. It involves real-time monitoring and adjustments to address any

deviations from the plan, ensuring optimal resource utilization.

+ Maintenance Management
Maintenance management involves ensuring that all production equipment and
facilities are in good working condition. This includes regular inspections, preventive
maintenance, and timely repairs. Effective maintenance management minimizes
downtime, prolongs the lifespan of machinery, and enhances safety. It also involves
planning for spare parts and managing maintenance schedules to avoid disruptions

in the production process.

+» Material Handling
Material handling refers to the movement, protection, storage, and control of
materials throughout the manufacturing process. Efficient material handling systems
reduce handling costs, minimize product damage, and improve workflow. It includes
the use of equipment like conveyors, forklifts, and automated storage systems.
Proper material handling ensures that materials are delivered to the right place at

the right time, supporting smooth production operations.

+ Development and Installation

Development and installation involve setting up new production systems and
upgrading existing ones. This includes planning, designing, and implementing new
equipment and technologies. The process ensures that installations are completed
efficiently and effectively, with minimal disruption to ongoing operations.
Development and installation also involve testing and validation to ensure that new

systems meet required performance standards.

+ Quality Control
Quality control (QC) involves monitoring and evaluating products to ensure they

meet specified standards and customer expectations. QC includes inspection,
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testing, and corrective actions to address defects and variations. It aims to produce
consistent, high-quality products, reducing waste and improving customer
satisfaction. Quality control processes are integrated throughout the production

cycle to maintain and improve product quality.

% Location of Facilities
The location of facilities involves selecting the optimal sites for manufacturing plants
and other production-related operations. Factors considered include proximity to
suppliers and customers, transportation infrastructure, labor availability, and local
regulations. Strategic location decisions can significantly impact operational
efficiency, cost savings, and market responsiveness. The goal is to balance cost

with logistical and operational advantages.

+ Plant Layouts and Material Handling
Plant layout involves arranging machinery, equipment, and workstations within a
facility to optimize workflow and efficiency. A well-designed layout minimizes
material movement, reduces production time, and enhances safety. It also includes
planning for future expansion and flexibility. Material handling systems are
integrated into the layout to ensure smooth and efficient movement of materials

through the production process.

¢+ Production and Planning Control

Production and planning control (PPC) ensure that manufacturing processes are
planned, coordinated, and monitored to achieve efficient production. PPC involves
setting production targets, scheduling tasks, and managing resources to meet these
goals. It includes inventory management, workflow optimization, and real-time
adjustments to address issues. Effective PPC ensures that production meets

demand while minimizing costs and maximizing resource utilization.

1.1.3 Functions of Production Management:

Production management encompasses a range of activities designed to ensure that
production processes are both efficient and effective. The goal is to optimize the use of
resources, minimize waste, and achieve high-quality output. Each function plays a crucial

role in maintaining smooth and productive manufacturing workflows.
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¢ Product Selection and Design
Product Selection: Selecting the right product involves assessing market needs,
competitor offerings, and potential profitability. Firms use techniques like market
research and feasibility studies to identify viable product alternatives. This step
ensures that the chosen product meets customer demands and aligns with the

company’s strategic goals.

Product Design: Once a product is selected, detailed design specifications are
created. This includes defining the product’s features, materials, dimensions, and
performance criteria. Value engineering and value analysis are employed to
optimize design for cost-effectiveness and customer value. Collaboration between
designers, engineers, and marketers ensures that the product is both functional and

appealing.

% Process Selection and Planning
Process Selection: This involves choosing the appropriate technology and
equipment required for production. Decisions are made regarding automation, type
of machinery, and material handling systems. The goal is to select processes that

enhance productivity, reduce costs, and maintain quality.

Process Planning: Planning the process involves detailing the steps needed to
manufacture the product, including the sequence of operations and the allocation of
resources. This ensures that production activities are well-organized and efficient,

minimizing bottlenecks and downtime.

% Capacity Planning

Capacity planning ensures that the production facility can meet future demand. This
involves assessing current capacity, forecasting future needs, and determining the
necessary adjustments. Factors such as market trends, seasonality, and resource
availability are considered. Proper capacity planning avoids issues like

underutilization of resources or production delays due to insufficient capacity.

¢ Production Planning
Routing: Routing determines the path materials and work will follow through the

production process. It ensures that each operation is performed in the correct
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sequence to optimize efficiency and minimize delays. Effective routing reduces

production time and costs.

Scheduling: Scheduling involves creating a timetable for production activities,
specifying when each task should start and finish. This ensures that resources are
allocated efficiently and production deadlines are met. Proper scheduling helps in

managing workloads and preventing bottlenecks.

+«+ Production Control

Production control monitors ongoing production activities to ensure they align with
the production plan. It involves tracking progress, identifying deviations, and
implementing corrective actions. Production control aims to maintain production
efficiency and meet quality standards. Regular reports are prepared to measure

performance against targets, allowing managers to make informed decisions.

+« Quality Control

Quality control ensures that products meet defined quality standards and customer
expectations. This involves inspecting and testing products at various stages of
production. Quality control officers identify defects and deviations, reporting them to
the production manager. Corrective actions are taken to address issues and

improve processes, ultimately enhancing product quality and customer satisfaction.

% Inventory Control
Inventory control involves managing the levels of raw materials, components, and
finished goods. The goal is to maintain optimal inventory levels to meet production
needs without overstocking or under stocking. Techniques such as Just-In-Time
(JIT) inventory and Economic Order Quantity (EOQ) are used. Effective inventory
control reduces carrying costs, minimizes waste, and ensures materials are

available when needed.

« Work Study
Work study analyzes how work is performed and measures the efficiency of work
processes. It includes method study, which examines work methods to improve
efficiency, and work measurement, which assesses the time required for tasks. By

identifying and eliminating inefficiencies, work study helps in optimizing resource

use and increasing productivity.
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+ Maintenance and Replacement of Machines
Proper maintenance ensures that machinery and equipment operate efficiently and
reliably. This involves preventive maintenance, such as regular inspections,
cleaning, and scheduled part replacements. Preventive maintenance reduces the
likelihood of breakdowns and extends equipment lifespan. When equipment
becomes outdated or fails, timely replacement is necessary to avoid production

disruptions and maintain operational efficiency.

+«+ Other Functions
Cost Reduction and Cost Control: Implementing strategies to reduce production
costs without compromising quality is crucial. This includes optimizing resource use,
reducing waste, and improving process efficiency through continuous improvement

initiatives.

Motivating the Workforce: Motivating employees is key to enhancing productivity
and job satisfaction. This involves creating a positive work environment, providing
training and development opportunities, and recognizing and rewarding good
performance. Engaged and motivated employees contribute significantly to the

success of the production process.
FUNCTIONS AND RESPONSIBILITIES OF A PRODUCTION MANAGER

The role of a production manager is multifaceted and critical to the success of
manufacturing operations. Their responsibilities span the entire production process, from

initial product design to final quality control and cost management.

The following points outline the key functions that a production manager oversees,
each playing a vital role in ensuring efficient, high-quality in the production department of

a company.

» Product Selection and Design: Evaluate options and collaborate with design teams
to meet customer requirements.

» Process Selection and Planning: Choose appropriate manufacturing processes
and optimize resource utilization and scheduling.

» Facilities Location: Assess factors like cost, accessibility, and labor availability to

make informed choices.
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» Capacity Planning: Forecast and plan production capacity requirements,
anticipating demand trends.

» Production Planning: Develop comprehensive plans and schedules to efficiently
coordinate activities and meet customer demands.

» Production Control: Monitor and manage activities to ensure objectives are met,
focusing on efficiency, quality, and timely delivery.

» Quality Control: Establish and enforce standards, improve product quality through
inspections and corrective actions.

» Method Analysis: Evaluate work methods and streamline processes to optimize
workflow.

» Inventory Control: Plan procurement and minimize holding costs to manage
inventory efficiently.

» Plant Layout and Material Handling: Design efficient layouts and ensure safety in
material handling operations.

» Work Measurement: Set performance standards to optimize workflow and
productivity.

» Maintenance and Replacement: Develop preventive maintenance programs and
optimize equipment performance to minimize downtime.

» Cost Reduction and Control: Identify cost-saving opportunities, implement

strategies to reduce production costs, and monitor expenses.

1.1.4 Lets Sum up

Production management transforms raw materials into
finished goods, focusing on efficient resource use,
guality control, and cost minimization. This field includes
product and process design, production planning,
maintenance, material handling, and facility location, all

aimed at optimizing productivity and meeting customer

demands. The shift from production to operations
management reflects the service sector's growth, highlighting the integration and
holistic approach needed in modern management. A production manager plays a
crucial role, overseeing all aspects of the production process to ensure efficiency,

quality, and timely delivery.
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1.1.5 Self-Assessment
1. Which of the following best defines production management?
& A. The process of managing employee relations in a
manufacturing setting
B. The process of transforming raw materials into finished
products
C. The marketing strategies used to sell finished goods

Self Assessment
D. The financial planning of a manufacturing company

2. What significant shift in the field of production management occurred in the 1970s?
A. Increased emphasis on economic efficiency in manufacturing
B. The development of detailed worker studies
C. The transition towards operations management and a focus on synthesis

D. The introduction of new machinery and automation techniques

3. Which function of production management involves creating detailed specifications for
products to be manufactured?

A. Process Design

B. Production Planning and Control

C. Product Design

D. Maintenance Management

4. What is the primary goal of quality control in production management?
A. To reduce production costs
B. To ensure products meet defined quality standards and customer expectations
C. To manage inventory levels effectively

D. To select optimal facility locations

5. Which aspect of production management focuses on developing the most efficient
methods and workflows to manufacture a product?

A. Product Design

B. Process Design

C. Capacity Planning

D. Work Study
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1.2.1 Production Systems:

A production system refers to the organized set of resources, procedures, and
arrangements utilized to transform raw materials into products and deliver them to the
customer. It encompasses a step-by-step sequence of activities aimed at converting
inputs into outputs, ensuring efficient processes from procurement to delivery. This
includes the coordination of all functions involved in gathering inputs, processing them
through various stages, and ultimately distributing the finished products to the market. In
essence, the production system embodies the structured framework through which goods

are manufactured and delivered to meet customer demand.
Elements of a Production System

The elements of a production system comprise various components that work
together to facilitate the manufacturing process:
< Inputs:
These are the physical and human resources utilized in production, including raw
materials, parts, capital equipment, and human effort. Inputs form the foundation of

the production process and are essential for creating the desired output.

++ Conversion Process:
The conversion process involves a series of operations performed on materials and
parts to transform them into finished products. This includes manufacturing

processes, assembly lines, and other activities aimed at adding value to the inputs.

+» Outputs:
Outputs are the products or completed parts resulting from the conversion process.
They represent the tangible outcomes of the production system and are essential

for generating revenue and meeting customer demand.

+ Storage:

Storage occurs at various stages of the production process, including after the
receipt of inputs, between operations, and after the completion of output. It involves
the temporary holding of materials, parts, or finished products until they are needed

for the next stage of production or delivery to customers.
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+ Transportation:
Transportation involves the movement of inputs, materials, and products from one
operation to another within the production process. It ensures the smooth flow of
materials through the production system and helps minimize delays and

bottlenecks.

+« Information:

Information plays a crucial role in production system control, providing feedback and
enabling decision-making. It includes data related to production schedules,
inventory levels, quality control measures, and performance metrics. Information
helps monitor the efficiency and effectiveness of the production process, facilitating

adjustments and improvements as needed.

Types of Production Systems

There are two main types of production systems : (i) Continuous System (ii)

Intermittent System

PRODUCTION SYSTEMS

‘ ,

Continuous or Flow Production Intermittent Production

| |
1 |

Mass Process Assembly Job Batch
Production ~ Production ~ Production Production Production

i) Flow or Continuous System :

According to Buffa, “Continuous flow production situations are those where the
facilities are standardised as to routings and flow since inputs are standardised.
Therefore a standard set of processes and sequences of process can be adopted”. Thus
continuous or flow production refers to the manufacturing of large quantities of a single or

at most a very few varieties of products with a standard set of processes and sequences.

The mass production is carried on continuously for stock in anticipation of demand.
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Characteristics :

o The volume of output is generally
large (mass production) and goods are
produced in anticipation of demand.

o The product design and the
operations sequence are standardised
ie.

o lIdentical products are produced.

o Special purpose automatic

machines are used to  perform

standardised operations.

o Machine capacities are balanced so that materials are fed at one end of the
process and finished product is received at the other end.

o Fixed path materials handling equipment is used due to the predetermined
sequence of operations.

o Product layout designed according to a separate line for each product is

considered.

Merits:

o The main advantage of continuous system is that work-in-progress inventory is
minimum.

o The quality of output is kept uniform because each stage develops skill through
repetition of work.

o Any delay at any stage is automatically detected.

o Handling of materials is reduced due to the set pattern of production line. Mostly
the materials are handled through conveyer belts, roller conveyers, pipe lines,
overhead cranes etc.

o Control over materials, cost and output is simplified.

o The work can be done by semi-skilled workers because of their specialization.

Demerits :
Continuous system, however, is very rigid and if there is a fault in one operation the
entire process is disturbed. Due to continuous flow, it becomes necessary to avoid piling

up of work or any blockage on the line. Unless the fault is cleared immediately, it will
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force the preceding as well as the subsequent stages to be stopped. Moreover, it is
essential to maintain stand- by equipments to meet any breakdowns resulting in

production stoppages. Thus investments in machines are fairly high.
Continuous production is of the following types :

+ Mass Production :

Mass production refers to the manufacturing of
standardised parts or components on a large scale. Mass
production system offers economies of scale as the
volume of output is large. Quality of products tends to be
uniform and high due to standardisation and

mechanisation. In a properly designed and equipped

process, individual expertise plays a less prominent role.

+ Process Production :
Production is carried on continuously through a
uniform and standardised sequence of operations.
v A’l # Highly sophisticated and automatic machines are

used. Process production is employed in bulk

Bz @
n g } processing of certain materials. The typical
J.[[ IJ processing Industries are fertilizers  plants,

petrochemical plants and milk dairies which have
highly automated systems and sophisticated controls. They are not labour- intensive and

the worker is just an operator to monitor the system and take corrective steps if called for.

On the basis of the nature of production process, flow production may be classified

into Analytical and Synthetic Production.

In Analytical Process of production, a raw material is broken into different products
e.g. crude oil is analysed into gas, naptha, petrol etc. Similarly, coal is processed to

obtain coke, coal gas, coal tar etc.

Synthetic Process of production involves the mixing of two or more materials to
manufacture a product for instance, lauric acid, myristic acid, stearic acid are synthesised

to manufacture soap.
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+» Assembly Lines :

Assembly line a type of flow production which is
developed in the automobile industry in the USA. A
manufacturing unit prefers to develop and employ
assembly line because it helps to improve the efficiency

of production. In an assembly line, each machine must

directly receive material from the previous machine and
pass it directly to the next machine. Machine and
equipment should be arranged in such a manner that every operator has a free and safe
access to each machine. Space should be provided for free movement of forklift trucks

etc. which deliver materials and collect finished products.
(ii) Intermittent Production System

According to Buffa, “Intermittent situations are
those where the facilities must be flexible enough to

handle a variety of products and sizes or where the

C%] basic nature of the activity imposes change of important

-:)OOOOOOOOO N characteristics of the input (e.g. change. in the product

design). In instances such as these, no single sequence
pattern of operations is appropriate, so the relative location of the operation must be a
compromise that is best for all inputs considered together”. In the industries following the
intermittent production system, some components may be made for inventory but they
are combined differently for different customers. The finished product is heterogeneous
but within a range of standardized options assembled by the producers. Since production
is partly for stock and partly for consumer demand, there are problems to be met in

scheduling, forecasting, control and coordination.

Characteristics:
o The flow of production is intermittent, not continuous.
o The volume of production is generally small.
o A wide variety of products are produced.
o General purpose, machines and equipments are used so as to be adaptable to a
wide variety of operations.
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o No single sequence of operations is used and periodical adjustments are made to
suit different jobs or batches.

o Process layout is most suited.

o Intermittent system is much more complex than continuous production because
every product has to be treated differently under the constraint of limited

resources.

Intermittent system can be -effective in situations which satisfy the following conditions :

o The production centres should be located in such a manner so that they can
handle a wide range of inputs.

o Transportation facilities between production centres should be flexible enough to
accommodate variety of routes for different inputs.

o It should be provided with necessary storage facility.

Intermittent Production May be of two types :

« Job Production :

Job or unit production involves the
manufacturing of single complete unit with the use of
a group of operators and process as per the
customer’s order. This is a ‘special order type of
production. Each job or product is different from the

other and no repetition is involved. The product is

usually costly and non-standardised. Customers do
not make demand for exactly the same product on a
continuing basis and therefore production becomes intermittent. Each product is a class
by itself and constitutes a separate job for production process. Ship building, electric

power plant, dam construction etc. are common examples of job production.

Characteristics:
o The product manufactured is custom-made or non-standardised.
o Volume of output is generally small.
o Variable path materials handling equipment are used.
o A wide range of general purpose machines like grinders, drilling, press, shaper
etc. is used.
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Merits :

It is flexible and can be adopted easily to changes in product design. A fault in one
operation does not result into complete stoppage of the process. Besides it is cost
effective and time-effective since the nature of the operations in a group are similar.
There is reduced material handling since machines are close in a cell. The waiting period
between operations is also reduced. This also results in a reduced work-in-progress

inventory.

Demerits :

Job shop manufacturing is the most complex system of production e.g. in building a
ship thousands of individual parts must be fabricated and assembled. A complex
schedule of activities is required to ensure smooth flow of work without any bottlenecks.
Raw materials and work-in-progress inventories are high due to uneven and irregular flow

of work. Workloads are unbalanced, speed of work is slow and unit costs are high.

<+ Batch Production :

o tor A b Transport time
10p:nrl‘n!:loco 2 Min /box
SJ f 9' TSP
=
@ \/
. ©
o B ator
309:;;:;.“ 10 Min/piece

g
Tor =167

It is defined as “The manufacture of a product in small or large batches or lots at
intervals by a series of operations, each operation being carried out on the whole batch
before any subsequent operation is performed”. The batch production is a mixture of
mass production and job production. Under it machines turn out different products at
intervals, each product being produced for comparatively short time using mass

production methods.

Both job production and batch production are similar in nature, except that in batch

production the quantity of product manufactured is comparatively large.
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Demerits :

Work-in-progress inventory is high and large storage space is required. Due to
frequent changes in product design no standard sequence of operation can be used.
Machine set-ups and tooling arrangements have to be changed frequently. The main
problem in batch production is the idle time between one operation and the other. The

work has to wait until a particular operation is carried out on the whole batch.
1.2.2 Production Design:

Production design refers to the process of planning and designing the layout, flow,
and organization of a manufacturing or production facility. It involves determining the
most efficient and effective way to arrange and utilize resources, such as equipment,
materials, and personnel, to achieve the desired production goals. The main aspects of

production design in production management include:

% Facility Layout Design:
Determining the optimal arrangement of machinery, work stations, storage areas,
and material handling systems within the production facility. This involves
considering factors such as workflow, material flow, space utilization, safety, and

accessibility.

+ Process Design:
Analyzing and designing the sequence of operations, methods, and techniques
required to transform raw materials or components into finished products. This
includes determining the most efficient processes, identifying bottlenecks, and

optimizing cycle times.

+ Production Line Balancing:
Ensuring an even distribution of work among workstations or operators in a

production line to achieve a balanced flow and minimize idle time or bottlenecks.

% Material Handling System Design:
Planning and designing the systems and equipment used for moving and storing
materials, work-in-progress, and finished goods within the production facility, such

as conveyors, forklifts, and automated storage and retrieval systems.
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+« Capacity Planning:
Determining the required production capacity and resources (equipment, personnel,

etc.) needed to meet the projected demand for products or services.

+ Ergonomics and Safety:
Incorporating principles of ergonomics and safety into the design of workstations,
equipment layout, and material handling systems to ensure worker comfort,

efficiency, and safety.

% Flexibility and Scalability:
Designing production systems that can adapt to changes in demand, product mix,

or process requirements, allowing for flexibility and scalability.

Product design:

Product design is the process of conceptualizing and developing a new product or
enhancing an existing one to meet specific requirements. It involves planning and
detailing the features, aesthetics, functionality, and specifications to ensure it aligns with
user needs and market demands. Effective product design integrates considerations
such as usability, safety, cost-effectiveness, and manufacturability to create a unique and

competitive offering in the market.
The Product design Process:

The key six stages process ensures that the final product is both functional and
aesthetically pleasing, aligning with the intended purpose and user expectations.
1. Conception:
This initial stage involves drafting specifications, often led by the marketing
department in consultation with design teams, to outline the proposed product's

requirements and objectives.

2. Acceptance:
Draft specifications undergo rigorous scrutiny for viability, including calculations,
model-making, and preliminary testing. If the concept fails to meet standards,
modifications or rejections are decided collaboratively by design and marketing

departments.
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3. Execution:
Here, design specifications are translated into detailed drawings to construct a
prototype that accurately reflects the proposed product, satisfying customer

requirements.

4. Evaluation:
A cross-functional team, comprising representatives from

DESIGN STAGES finance, = marketing,  manufacturing, and  service
1.CONCEPTION departments, assesses the design to achieve optimal
results. This involves reviewing various aspects such as
function, aesthetics, materials, costs, assembly, repair,

2. ACCEPTANCE . .
maintenance, and lead times.

5. Translation:

3. EXECUTION
Based on previous stages' insights, detailed engineering
drawings for parts, subassemblies, and final assemblies are

4. EVALUATION developed. These provisional design documents consider
productivity aspects and include cost estimates.

5. TRANSLATION 6. Preproduction:

A pilot production run is conducted using provisional design

documents, focusing on producibility. Any adjustments
6. PRE-PRODUCTION

based on pre-production experiences lead to the final

design approved for bulk production.
Characteristics of Good Product Design:

+» Function:
Good product design starts with understanding and meeting the needs of
consumers. It ensures that the product performs its intended function effectively,

addressing specific user requirements and expectations.

+» Reliability:
Reliability refers to the product's ability to perform consistently without major failures
during its intended use. A reliable product instills trust and confidence in users,

leading to customer satisfaction and loyalty.
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+« Maintainability:
Easy access to lubrication points and service areas facilitates maintenance and
repairs, ensuring that the product can be serviced efficiently when needed.

Designing for maintainability reduces downtime and extends the product's lifespan.

% Producibility:
Producibility focuses on designing products that can be manufactured easily and
cost-effectively. Streamlining production processes, minimizing the number of

operations, and leveraging technology advancements contribute to producibility.

« Simplification:
Simplifying the design of a product not only enhances producibility but also reduces
costs and improves reliability. A simpler design typically requires fewer parts and

operations, making it easier to produce and maintain.

« Product Standardization and Variety Reduction:
Standardizing product components and reducing unnecessary variety simplifies
manufacturing processes and inventory management. It lowers production costs,

enhances efficiency, and ensures consistency in quality.

+ Specification:
Detailed specifications provide clear guidelines for material selection, dimensions,
and other physical attributes of the product. Precise specifications help maintain

quality standards and ensure consistency across production batches.

< Safety:

Prioritizing safety in product design involves identifying and mitigating potential
hazards to users during storage, handling, and usage. Incorporating safety features
and providing adequate packaging minimizes risks and protects users from

accidents or health hazards.

+» Appearance:
Aesthetics play a crucial role in product design as they influence consumer
perception and purchasing decisions. Attention to style, color, and overall aesthetics

enhances the product's appeal and adds value to the user experience.
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¢ Availability:
Ensuring the availability of a product involves maintaining its operational state
consistently. Combining reliability and maintainability ensures that the product
remains accessible and functional whenever needed, meeting customer demands

effectively.
Types of product design:
1. Functional Design:

Functional design is the foundational stage where ideas are translated into rough
models or prototypes of the proposed products. It focuses on ensuring that the product
effectively performs its intended function and meets user needs. This stage involves

engineering considerations, feasibility assessments, and basic functionality testing.
2. Aesthetic Design:

Aesthetic design complements functional design by incorporating visual appeal and
attractiveness into the product. Before production on a commercial scale, aesthetics are
integrated with functional design to enhance market acceptability. This involves
considerations such as shape, color, texture, and overall visual appeal, aiming to create a

product that not only works well but also looks appealing to consumers.
3. Production Design:

Once the functional and aesthetic aspects are finalized, production design or
product design comes into play. Production design involves translating the functional
design into detailed specifications and plans that facilitate manufacturing processes. It
focuses on making the product easy to produce on a large scale while ensuring

consistency, efficiency, and cost-effectiveness in manufacturing.
4. Packaging Design:

Packaging design is an essential aspect of product design, as it influences
consumer perceptions and purchasing decisions. Packaging should not only protect the
product during storage and transportation but also be visually appealing and aligned with

the brand image. Different packaging materials and designs may be used based on the
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product's size, nature, and target market preferences, aiming to enhance consumer
appeal and maintain product quality. Additionally, packaging design plays a crucial role in
conveying information about the product, such as branding, usage instructions, and

product features, to consumers.
Product Life Cycle

The product life cycle describes the stages a product goes through from its

introduction to the market until its eventual decline and obsolescence.

Product Life Cycle

Introduction i
Stage Maturity Stage Decline Stage

1 2 3 < S 6

Growth Stage Saturation Stage Obsolescence
Stage

1. Introduction Stage

This is the launch phase of a new product in the market. During this stage, the
company focuses on making potential customers aware of the product's existence and
benefits. Key activities include heavy investment in advertising and promotional activities
to educate consumers about the product. However, sales volumes are usually low, and
profits are minimal due to the high promotional expenses. The risk is also high as the

product is unproven in the market.

Example:

When Apple first introduced the iPhone in 2007, significant marketing efforts were
made to showcase its unique features and differentiate it from existing smartphones.
Despite high development and marketing costs, the initial sales were relatively modest

compared to later stages.

2. Growth Stage

Once the product gains initial acceptance, it enters the growth phase where sales
start to increase rapidly. During this stage, companies continue promotion to enhance

market penetration and expand their customer base. Production is ramped up to meet the
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growing demands, leading to economies of scale and reduced cost per unit. Higher

profits attract competitors to enter the market.

Example:
Tesla's Model S experienced rapid growth after its launch. As more customers
recognized its value and efficiency, sales surged, prompting other automakers to develop

electric vehicles.
3. Maturity Stage

The product reaches its peak acceptance in the market during the maturity stage.
Key activities include intense marketing to differentiate the product from competitors and
maintain market share, as well as efforts to find new customer segments or geographic
markets. However, sales growth slows due to market saturation, and increased

competition leads to higher advertising and distribution costs.

Example:
The personal computer (PC) market reached maturity in the early 2000s.
Companies like Dell and HP focused on differentiating through added features, customer

service, and targeting emerging markets to sustain growth.
4. Saturation Stage

During the saturation stage, the product's sales stabilize as it captures the
maximum possible market share. Companies focus on improving the product and finding
new uses for it, while implementing cost reduction measures to maintain profitability.

Despite these efforts, high competition keeps profit margins tight.

Example:
The cola market, dominated by Coca-Cola and Pepsi, is in the saturation stage.
Despite aggressive marketing and product variations, the overall market growth remains

stagnant, pushing companies to explore healthier beverage options.
5. Decline Stage

Sales begin to decline during the decline stage due to market saturation,

technological advancements, or changes in consumer preferences. Companies
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implement cost control measures and explore new markets or applications for the

product. However, decreased sales and profits make it challenging to sustain the product.

Example:
DVD players have been in decline due to the rise of streaming services like Netflix.

Manufacturers have shifted focus to producing smart TVs and streaming devices.
6. Obsolescence Stage

In the obsolescence stage, the product is phased out of the market as new
innovations or changing consumer behaviors render it obsolete. Companies gradually
withdraw the product from the market and redirect resources to developing and
promoting new products. Managing the transition smoothly without significant financial

losses is a critical challenge during this stage.

Example:
Film cameras became obsolete with the advent of digital photography. Companies
like Kodak, which dominated the film market, had to pivot to digital technology and other

ventures to stay relevant.
1.2.3 Process Planning:

Process planning, also known as process designing, is the strategic organization of
manufacturing steps to convert raw materials into finished products efficiently. It involves
selecting machinery, defining workflow layouts, and ensuring quality control. Effective

process planning optimizes resource usage and enhances productivity.
Product design process

The product design process is a systematic approach to developing new products
that fulfill customer needs and market requirements. This process encompasses various
stages, including detailed design, planning operation sequence, and control of
production. By following this structured approach, businesses can ensure that their

products are innovative, functional, and aligned with user expectations.

1. Review Product Design:

Start by closely examining the product design and specifications. This ensures the
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product can be made efficiently and meets quality

PRODUCT DES'GN Standarfﬂs, .allowing you to spot and fix any potential
PROCESS production issues early.

2. Make a Material List:

Review Product Design List all the materials and parts needed to make
the product. Determine the exact quantity required for
each part to assemble one complete product. This
Make a Material List helps with cost estimation and inventory management,

ensuring production isn’t halted by material shortages.

. 3. Plan Operations Sequence:
Plan Operatlons Sequence Determine the order of labor operations needed to
assemble each component of the product. Planning
these steps carefully ensures efficient manufacturing
DESOIBOESENORIONENS  and high-quality products by minimizing production

time and costs.

4. Design Tools and Equipment:

Plan Production Layout

Choose and design the machines, tools, and
equipment needed to produce the product. Set
parameters like speed and temperature to achieve the

Set Up Control System

best results. The tools should fit the specific needs of

the product and the expected production volume.

5. Plan Production Layout:
Arrange the production floor layout to maximize efficiency. This means organizing
manufacturing facilities and support services to ensure a smooth workflow, reducing

movement and handling of materials, and thus saving time and costs.

6. Set Up Control System:

Create a control system to manage materials, machines, and labor efficiently. This
involves establishing procedures and monitoring systems to ensure resources are used
effectively, production is economical, and quality is consistent, preventing wastage and

enhancing overall manufacturing success.
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Factors influencing process design include:

< Volume of Output:
The quantity and rate at which products are manufactured significantly influence the
chosen method of production. High-volume outputs may require automated
processes for efficiency, while lower volumes might be more suited to manual or

semi-automated methods to maintain flexibility and control.

++» Variety of Product:
Producing a diverse range of products necessitates skilled technicians, adaptable
machinery, and detailed production planning. This flexibility allows the
manufacturing process to accommodate variations in product design and
specifications, ensuring that different products meet their respective quality

standards.

% Quality of the Product:

The required quality standards of the product determine the types of materials and
production methods used. High-quality products may demand superior materials
and more precise manufacturing processes to ensure that they meet stringent

quality benchmarks and customer expectations.

< Type of Equipment:

The design of the manufacturing process should align with the capabilities of the
available equipment. Ensuring compatibility between the process design and the
equipment helps in achieving efficient production, minimizing downtime, and

reducing the need for frequent adjustments or maintenance.

+ Environmental Impact:
When selecting manufacturing processes, it is essential to consider their
environmental implications, especially in light of evolving technologies. Sustainable
practices and eco-friendly processes should be prioritized to reduce the

environmental footprint and comply with regulatory standards.

+» Forms of Transformational Process:
Choosing the appropriate forms of transformational processes involves selecting

suitable sub-processes and methods. This ensures that the manufacturing
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operations are well-suited to the nature of the product and the desired production

outcomes.

%+ Produce to Stock vs. Produce to Order:

The production process can differ significantly depending on whether products are
made for inventory (produce to stock) or to fulfill specific customer orders (produce
to order). Each approach has its own set of requirements and efficiencies,

influencing factors like lead times, inventory management, and production flexibility.

+ Output Characteristics vs. Process Selection:

The selection of the process type depends on the desired characteristics of the
output. Whether the production is project-based, intermittent, or continuous, the
chosen process should align with the nature of the output to ensure optimal

efficiency, quality, and cost-effectiveness.

1.2.4 Let’s Sum up
A production system organizes resources and procedures

to transform raw materials into finished products,

; ensuring efficient processes from procurement to
‘ y delivery. Key elements include inputs, conversion

information. Production systems can be continuous, producing large quantities

processes, outputs, storage, transportation, and

with standardized processes, or intermittent, offering flexibility for varied products.
Effective production design optimizes facility layout, process design, and material
handling. The product design process involves stages from conception to
preproduction, focusing on functionality, reliability, and safety. Understanding the
product life cycle stages—introduction, growth, maturity, saturation, decline, and

obsolescence—helps manage a product's market presence effectively.

1.2.5 Self-Assessment
1. Which of the following is NOT an element of a production
system?

A. Inputs

B. Conversion Process

Self Assessment C. Outputs
D. Marketing
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2. What type of production system is characterized by producing large quantities of
standardized products with a continuous flow?

A. Job Production

B. Batch Production

C. Mass Production

D. Intermittent Production

3. In the product design process, what stage involves translating design specifications
into detailed drawings to construct a prototype?

A. Conception

B. Acceptance

C. Execution

D. Evaluation

4. Which of the following is a characteristic of the growth stage in a product life cycle?
A. Sales volumes are low, and profits are minimal
B. The product reaches peak market acceptance
C. Sales start to increase rapidly, and competitors enter the market

D. The product is phased out due to obsolescence

5. Which factor does NOT influence process design?
A. Volume of Output
B. Quality of the Product
C. Employee Benefits

D. Environmental Impact

1.3.1 Plant Location:

Plant location involves choosing the optimal region and specific site for establishing
a business. It's a strategic decision-making process, considering factors like proximity to
customers, suppliers, labor, and transportation costs. While tangible costs such as wages
are easy to quantify, intangible factors like reliability and security are more challenging to
measure. Ultimately, plant location aims to maximize operational efficiency and

effectiveness.
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The Theory of Plant Location

The theory has evolved through four distinct phases, reflecting the advancements
and changes in understanding over time. Each phase builds upon the previous one,
incorporating new insights and methodologies. This evolution highlights the dynamic

nature of the theory and its adaptability to new information and contexts.

» The Least Production Cost Site Phase:

Initially, the focus was on factors directly impacting production costs.

» The Nearness of Market Phase:
Realistic concepts were introduced, considering uneven population distribution,

resource availability, and competition.

» The Profit Maximization Phase:

This phase emphasized finding the optimal location based on the balance between

total revenue and costs.

» The Least Costs to Customer Phase:
Decision-making shifted towards minimizing costs for customers, emphasizing

analytical models like linear programming and delivery time analysis.
Objectives of Plant location decisions

+ Reduced Capital Investment and Operating Costs:
Optimal plant location aims to minimize initial capital investment and ongoing
operating expenses. This includes considerations like land costs, construction
expenses, labor wages, and utility costs. By selecting a location with favorable

economic conditions and infrastructure, the company can enhance its profitability.

% Ensuring Effective Plant Layout:

Plant location should facilitate an efficient and organized layout within the facility.
This involves designing the layout to streamline production processes, minimize
material handling costs, and maximize productivity. A well-designed layout reduces

congestion, improves workflow, and enhances overall operational efficiency.
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++ Coordination with Government Policies:
Plant location decisions need to align with government regulations and policies.
This includes zoning laws, environmental regulations, tax incentives, and other legal
considerations. Compliance with government policies ensures smooth operations

and minimizes the risk of legal issues or penalties.

«» Employee Welfare and Public Needs:
The chosen location should consider the welfare of employees and cater to public
needs. Factors such as proximity to residential areas, accessibility to transportation,
availability of amenities, and quality of life for employees should be taken into
account. A location that prioritizes employee welfare fosters a positive work
environment and improves employee satisfaction, leading to higher productivity and

lower turnover rates.

% Security:

Security is a crucial consideration in plant location decisions. The chosen site
should be secure from potential threats such as natural disasters, crime, and
geopolitical risks. Additionally, security measures within the facility, such as
surveillance systems and access controls, should be implemented to safeguard
assets, employees, and operations. A secure location enhances business continuity

and protects against disruptions that could impact production and profitability.
Factors influencing Plant location

Factors related to buying

R/

+» Nearness to raw materials
The cost obtaining raw materials is an influencing factor on location. The
importance of nearness to raw materials varies greatly with the nature of the

business.

+ Accessibility to raw materials
The presence in abundance of any material is not sufficient in itself finalising the

location. The location must also be easily available
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Factors related to manufacturing

’0

Availability of labour

*,

Labour supply refers to the number of skilled and unskilled persons who are

available for the kind of work to be done.

+» Nearness to source of power
The sources of energy for running the wheels of industry have a decisive influence

in a plant location and the development of industrial centres.

% Availability of services
Services include gas, electricity, water, drainage, disposal of wastes,

communication etc. These services should be available with considerable quantity.

+ Readily accessibility to repair shop
The factor is important mainly in case of small scale industries with plenty of orders
on hand and a breakdown of its machinery will incur loss in business and being

down its image.

+« Availability of amenities
A location which provided good external amenities — housing, shops, community
services, communication systems — is often more attractive than one which is more
remote. One important amenity in connection to the transport such as buses, trains

etc.

+« Transport and communication
The next important factor is transport cost. It is possible to obtain raw materials and

market finished goods only with the help of an effective transport network.

+ Safety Requirements
Some production units may present, or may be believed to present potential
dangers to the surrounding neighbourhood for example nuclear power stations,

chemical and explosives factories are often considered dangerous.

« Adequate firefighting facilities

Fire may originate from within or outside the plant. Internal fire can be controlled
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with fire fighting appliances but its difficult to control agencies causing fire from

outside.

)/
0’0

Availability of Educated Personnel and Research facilities
New industries as well as the development and expansion of those already
established hinge on research and investigation to develop products and improve

methods.

0’0

Ability to build and expand plant capacity
A plant has to be built in such a way that the manufacturing processes are carried

on with minimum expenditure of time and material. Political Stability

’0

Political stability

)

A government influences the development of industry by providing political stability

and also subsidies.

’0

Suitable soil, climate and topography

D)

Soil and climate have direct bearing upon the type of activity that can be undertaken

in any area in its early development

)
0’0

Association with other industries
Some manufacturers select locations which are near complementary or subsidiary

industries.

K/
0’0

The momentum of an early start
As a rule, people are likely to have faith in an industry that is being stated in a

locality where similar ventures have been successful already.

0’0

Regional regulations
It is important to check at an early stage that the proposed location does not infringe

any local regulations
Factors related to selling

+» Nearness and accessibility to market

The advantages of being near to a market are numerous. A manufacturer can
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ensure quick and uninterrupted supply of his products at all the times.

+ Characteristics of people

All manufacturers exist to supply markets with goods which people buy.

++ Special grants, regional taxes and import / export barriers
Certain government and local authorities often offer special grants, low interest

loans for setting up industries in particular locations.

1.3.2 Plant Location Trends:

Plant location trends have evolved significantly, driven by factors such as
globalization, technological advancements, and changes in supply chain dynamics.
Businesses now consider a variety of elements, including proximity to markets, labor
costs, and environmental impact, to optimize their plant locations. Understanding these

trends is crucial for making strategic decisions in manufacturing and production.

1. Decentralization of Manufacturing Facilities:

This trend involves the dispersion of manufacturing plants across various locations,
often closer to consumer markets. Companies are establishing smaller, more agile plants
to reduce transportation costs and minimize lead times in delivering products to
consumers. Decentralization enhances responsiveness to changing consumer demands

and allows for more efficient inventory management.

Example:

An automobile manufacturer establishes smaller assembly plants in various regions
to cater to local markets. Instead of relying on a single large plant, they decentralize
production to reduce transportation costs and respond more effectively to regional

demand fluctuations.

2. Advancements in Technology and Smart Factories:

Technological advancements, particularly in automation, robotics, and digitalization,
have revolutionized manufacturing operations. Smart factories equipped with advanced
sensors, loT devices, and Al-driven analytics enable real-time monitoring and control of
production processes. These technologies facilitate flexible production capabilities,

allowing plants to quickly adapt to changing market demands and optimize efficiency.
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Example:

A multinational electronics company invests in building a smart factory equipped
with advanced robotics and loT sensors. These technologies enable real-time monitoring
of production processes, predictive maintenance, and efficient resource allocation,

leading to higher productivity and quality.

3. Relocation to Regions with Favorable Conditions:

Companies are increasingly relocating manufacturing plants to regions with
favorable labor markets, infrastructure, and government incentives. Emerging economies
often offer lower labor costs, access to skilled workforce, and investment incentives,
making them attractive locations for plant establishment. Strategic considerations such as
proximity to suppliers, distribution networks, and key markets also influence relocation

decisions.

Example:

A clothing retailer relocates its manufacturing operations from a high-cost region to
a developing country with a skilled workforce and lower labor costs. By establishing
production facilities in the new location, the company takes advantage of cost savings

and access to emerging markets.

4. Sustainability and Environmental Considerations:

Sustainability has become a key factor in plant location decisions, with companies
prioritizing environmentally friendly practices and renewable energy sources. Plant
locations with access to clean energy, such as solar or wind power, are preferred to
reduce carbon footprint and energy costs. Eco-friendly practices, including waste
reduction, recycling initiatives, and green building standards, are incorporated into plant

design and operations.

Example:

A food processing company constructs a new plant powered by renewable energy
sources such as solar panels and wind turbines. The facility incorporates energy-efficient
equipment, waste recycling systems, and water conservation measures to minimize

environmental impact while reducing operating costs.
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1.3.3 Let’s Sum up

This Module outlined the plant location, a strategic decision

considering factors like proximity to customers, suppliers,

labour, and transportation costs to maximize operational
{ y efficiency. Theories of plant location evolved through phases
focusing on production costs, market proximity, profit
maximization, and minimizing customer costs. Key objectives include reducing
capital investment and operating costs, ensuring effective plant layout, complying
with government policies, prioritizing employee welfare, and ensuring security.
Trends in plant location include decentralization, technological advancements,

relocation to favourable regions, and sustainability considerations.

1.3.4 Self-Assessment
1. Which phase of plant location theory emphasizes finding
the optimal location based on the balance between total
revenue and costs?

A. The Least Production Cost Site Phase

B. The Nearness of Market Phase
Self Assessment C. The Profit Maximization Phase

D. The Least Costs to Customer Phase

2. What is a key objective of plant location related to employee welfare and public needs?
A. Reducing capital investment
B. Ensuring effective plant layout
C. Coordinating with government policies

D. Proximity to residential areas and accessibility to transportation

3. Which factor related to manufacturing includes the availability of services like gas,
electricity, and water?

A. Nearness to raw materials

B. Availability of labor

C. Availability of services

D. Transport and communication
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4. Which trend in plant location involves the dispersion of manufacturing plants across
various locations to reduce transportation costs and minimize lead times?

A. Advancements in technology and smart factories

B. Relocation to regions with favorable conditions

C. Sustainability and environmental considerations

D. Decentralization of manufacturing facilities

5. What is a sustainability consideration in plant location decisions?
A. Proximity to suppliers
B. Access to clean energy sources
C. Availability of repair shops

D. Nearness to market

1.4.1 Unit Summary

#+ Production Management encompasses the planning, coordination, and control of
industrial processes.

% |t aims to ensure that goods are produced efficiently, meeting quality standards.

+ Production Management covers different types of production systems, including
batch, mass, and continuous production.

+ Effective production design is crucial for optimizing production processes and
resources.

+ Process planning involves defining the specific processes and workflows needed
for production.

4+ Selecting an appropriate plant location is critical for operational efficiency and cost-
effectiveness.

%+ Factors such as proximity to suppliers, transportation, labor availability, and market
access influence plant location decisions.

#+ Plant location trends include considerations for sustainability, technology
integration, and global supply chain dynamics.

+ Production Management strives to balance costs, quality, and time-to-market.

4+ Continuous improvement and adaptation are key for maintaining competitiveness

in production management.
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1.4.2 Glossary

Production Systems Various methods of organizing production processes, including

batch production, mass production, and continuous production.

Production Design The process of developing a detailed plan for the manufacturing

of products, including specifications and design drawings.

Process Planning The act of determining the specific processes and operations
needed to produce a product, including equipment, tools, and

materials required.

Plant Location The geographical placement of a manufacturing facility, which

can significantly impact production efficiency and costs.

Batch Production A production system where goods are manufactured in groups or
batches, with each batch going through one stage of production

before moving to the next.

Mass Production A production system characterized by the manufacturing of large

quantities of standardized products, often using assembly lines.

1.4.3 Self — Assessment Questions

1. What is production management and how does it contribute to organizational success?
2. Explain the different functions of production management. Provide examples for each
function.

3. Compare and contrast the different types of production systems. What are the
advantages and disadvantages of each type?

4. Describe the process of production design. How does it impact the efficiency of a
production system?

5. How would you plan the production process for a new product in a manufacturing
company? Outline the key steps involved.

6. Identify and explain the key factors to be considered when selecting a plant location.
Why are these factors important?

7. Evaluate the trends in plant location decisions over the past decade. What changes

have you observed and what might be driving these changes?

8. Imagine you are a production manager tasked with relocating a plant. Develop a plan
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that outlines the criteria you would use to choose the new location and justify your
choices.

9. Discuss the implications of poor production design on a company's overall productivity

and profitability. Provide real-world examples to support your argument.

10. Critique the process planning strategies of two different companies in the same

industry. What lessons can be learned from their approaches?

Activities / Exercises / Case Studies

% Form a small group and discuss a situation where learners can
analyze the real world factors in establishing a new firm of their
choice by recalling plant location trends.

% Select a company in your city and identify what practices it

adopted for product design.

Activities

Answers for Self- | Module |
Assessment to 1. B. The process of transforming raw materials into finished
products

check your

2. C. The transition towards operations management and a
progress _
focus on synthesis

w

C. Product Design

»

B. To ensure products meet defined quality standards and
customer expectations

5. B. Process Design

Module I
6. D. Marketing
C. Mass Production

C. Execution

© 0o N

C. Sales start to increase rapidly, and competitors enter the
market

10.C. Employee Benefits
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Module i

11.C. The Profit Maximization Phase

12.D. Proximity to residential areas and accessibility
transportation

13.C. Availability of services

14.D. Decentralization of manufacturing facilities

15.B. Access to clean energy sources

to

1.4.4 Suggested Readings

1. https://projectproduction.org/wp-content/uploads/2017/09/PPI-JOURNAL-PPIPP-

Defining-Production-System-from-an-Operations-Science.pdf

2. https://www.drnishikantjha.com/booksCollection/Ch%202%20POM%20TYBAF %2

0SEM%20V.pdf

3. https://nibmehub.com/opac-

service/pdf/read/Production%20and%200perations%20Management%20Systems.

pdf

4. https://www.researchgate.net/publication/346962143 Plant Layout -

Types and Trends

5. https://www.researchgate.net/publication/221908624 A New Trend in Designing

Plant Layouts for the Process Industry

1.4.5 Open-Source E-Content Links

Introduction to Production

Management

https://youtu.be/X208LW9RYAc?si=-
xSk39ylO8baR4EJ

Types of Production

Systems

https://youtu.be/ZY7hQY1QpQ4?si=q
cdRgp3IFHNhAN

3 | Process Planning

https://youtu.be/EFuKI9-wD11?si=32-
Q9KbH8za5EpTK
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https://youtu.be/OshyCwH3TJM?si=a
Overview of Plant

4 dvhuQ9Y4FAcccij
Location

https://youtu.be/JNzvLWC2cGQ?si=3
5 | Product Design cINITzwOHhnECGm

1.4.6 References

https://theinvestorsbook.com/production-system-in-operations-management.html

https://letstranzact.com/blogs/production-management-system

https://www.projectmanager.com/blog/manufacturing-process-planning-steps

A o bd =

https://www.researchgate.net/publication/237064977 Design for Production Basi

c Concepts and Applications

5. http://myfreeschooltanzania.blogspot.com/2015/02/recent-trends-in-location-of-

industries.html

6. https://www.geektonight.com/what-is-plant-location/
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Welcome to the intricate realm of manufacturing
S facility layout! Understanding the Principles of a Good
: Layout is paramount in optimizing efficiency and
productivity. Delve into the fundamental Layout
Factors that dictate the spatial arrangement of
manufacturing spaces. Explore the Basic Types of
Layouts tailored to various production needs, and

discover how Service Facilities play a pivotal role in

enhancing operational fluidity. Embark on a journey
through the landscape of manufacturing facility layout, where strategic spatial design

shapes the backbone of industrial success!

2.1.1 Introduction of Plant Layout:

Definitions:

1. "Plant layout involves the allocation of space and the arrangement of equipment in

such a manner that overall operating costs are minimized." — James Lundy

2. "Plant layout refers to the physical arrangement of industrial facilities. It involves the
systematic placement of machinery, materials, and human resources in a production

environment to optimize the workflow and efficiency of operations." — Francis McGregor

3. "Plant layout is the configuration of departments, workstations, and equipment within a
manufacturing plant. It is a strategic decision that impacts the performance of the

production process, productivity, and operational efficiency." — Richard Muther

Meaning:

Plant layout is the strategic planning and arrangement of the physical facilities
within a manufacturing plant. It encompasses the systematic placement and organization
of machinery, equipment, work centers, and service areas (such as inspection, storage,
and shipping) within the factory premises. The primary objective of plant layout is to
optimize the use of available space to enhance the efficiency and effectiveness of
production processes, minimize operating costs, and improve overall productivity. It
involves careful consideration of technical aspects, workflow, and the integration of both
engineering and management principles to ensure a harmonious and efficient production

environment.

Periyar University — Online Degree Programme| Self Learning Material- BBA



PU-CODE-OLDP - BBA - Production & Materials Management Unit 2

2.1.2 Layout of Manufacturing Facilities:

Characteristics of an Efficient Plant Layout
Designing an efficient plant layout is crucial for maximizing returns and minimizing
production costs. The following characteristics outline the essential features of an

effective plant layout:

+» Smooth Flow of Production
An efficient layout ensures a seamless flow of production processes. Raw materials
and workers should have unobstructed access to each machine, minimizing delays

and difficulties.

+» Maximum Utilization of Available Space
The layout should be designed to utilize the available space optimally. Efficient
space utilization helps in accommodating more machinery and equipment without

overcrowding.

<+ Facilitates Movement of Men, Materials, and Machines
Adequate space must be left between machines to allow easy movement of raw
materials, workers, and equipment. This minimizes the risk of accidents and

ensures a smooth workflow.

+ Involves Minimum Handling
Machines should be arranged in a sequence that allows products to move from one
operation to the next with minimal handling. Reducing handling minimizes raw

material wastage and labor hours, increasing overall efficiency.

« Provides Better Working Conditions
The layout should include facilities like water, ventilation, and retiring rooms to
enhance worker comfort. Good working conditions improve worker health and

productivity.

+» Flexibility
The layout must be flexible enough to accommodate changes in management
policies, technological advancements, or increased production requirements. It

should allow for easy incorporation of new equipment without major modifications.
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++ Location of Stores
Stores should be strategically located to ensure easy and quick supply of raw
materials, tools, and equipment to the relevant departments. This minimizes delays

and enhances production efficiency.

+ Facilitates Supervision and Control
The positioning of workers and machines should allow for effective supervision,
coordination, and control. This ensures smooth operations and quick resolution of

issues.

% Provision of Safety

Safety measures must be integral to the layout design, with adequate instructions
provided to workers about risks associated with certain machines. Compliance with
safety regulations, such as those outlined in the Factories Act, is essential to protect

workers.

+« Coordination and Integration
There should be effective coordination and integration among workers, materials,
and machines. This ensures maximum efficiency and productivity, as all elements

work harmoniously together.

Reasons for Layout Changes
Sometimes, manufacturing new or modified products may require reorganization of

the existing plant layout or the addition of new facilities. Reasons for changes include:

+« Variation in Demand Levels
Changes in market demand can necessitate adjustments to the production process

to meet new volume requirements.

+» Change in Product Market Location
Shifts in where products are sold might require a reorganization of the layout to

optimize logistics and distribution.

+» Changes in Style or Obsolescence
As product styles evolve and old equipment becomes obsolete, the layout must

adapt to incorporate new technology and production methods.

Periyar University — Online Degree Programme| Self Learning Material- BBA



PU-CODE-OLDP - BBA - Production & Materials Management Unit 2

+« Failure of Existing Equipment
When current machinery fails or becomes inefficient, new equipment must be

integrated into the layout to maintain productivity.

Objectives of Plant Layout

The primary objective of a proper plant layout is to maximize production while
minimizing costs. This goal should guide the design of new plant layouts and any
necessary adjustments to existing layouts due to changes in management policies,
production processes, or techniques. Additionally, the layout must cater to the needs of
all personnel involved in the production system, including workers, supervisors, and
managers. To fulfill these goals, plant layout planning should consider the following

objectives:

+» Economy in Materials Handling
Efficient materials handling is crucial for minimizing costs associated with moving
materials, work-in-progress, and finished products. A well-designed layout reduces
the distance materials need to travel, streamlining the production process and

cutting down on handling time and costs.

« Optimum Utilization of Resources
The layout should ensure the optimal use of available resources, including
manpower, materials, equipment, and space. Efficient utilization leads to higher

productivity and lower operational costs.

+« Better Inventory Control
Effective layout design minimizes work-in-progress and maximizes inventory
turnover. Materials should move swiftly through the plant, and any points of
congestion should be eliminated to maintain low inventory levels and improve

production efficiency.

«» Good Workflow
A smooth workflow is essential to avoid delays and eliminate bottlenecks in the
production system. The layout should facilitate a continuous flow of work,
preventing the accumulation of tasks at critical points and ensuring that production

runs smoothly.
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++» Efficient Control
The layout should allow for efficient supervision and production control. Clear lines
of sight and easy access to all areas enable supervisors to monitor operations

effectively and address issues promptly.

« Avoidance of Changes
Frequent changes to the layout can disrupt the production schedule and increase
costs. A stable layout helps maintain consistent production rates and minimizes the

need for costly adjustments.

% Safety
Ensuring worker safety is paramount. The layout should minimize the risk of
accidents by providing adequate space around machinery, proper lighting, and clear

pathways. Safety features and emergency exits should be easily accessible.

«+» Better Services
Service centers, such as maintenance, inspection, and quality control, should be
conveniently located within the plant. This ensures that any issues can be

addressed quickly without significant downtime.

% Higher Morale
A well-designed plant layout can boost employee morale by providing a comfortable
and efficient working environment. Incentives, proper working conditions, and

amenities contribute to higher job satisfaction and productivity.

«» Flexibility
The layout should be flexible enough to accommodate future changes and
requirements. As production processes and technologies evolve, the layout should

allow for easy modifications without major disruptions.

Advantages of a Good Plant Layout

A well-designed plant layout offers numerous advantages, which can be analyzed
from different perspectives: the worker, labor costs, other manufacturing costs,
production control, supervision, and capital investment. Here's an in-depth look at these

advantages:
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A. To the Worker
Reduction in Effort

K/
0’0

A good layout minimizes unnecessary movements and efforts required by workers,

making their tasks easier and less physically demanding.

+ Fewer Material Handling Operations
Efficient placement of machinery and workstations reduces the need for frequent

handling of materials, which can be both strenuous and time-consuming.

« Extension of Specialization
The layout can be designed to support specialized tasks, allowing workers to focus

on specific duties, which can enhance their skills and efficiency.

% Ensuring Maximum Efficiency
Streamlined workflows and clear paths reduce confusion and delays, helping

workers perform their tasks more effectively.

++ Better Working Conditions and Fewer Accidents
Adequate spacing, proper lighting, and safety measures create a safer and more

comfortable working environment, reducing the likelihood of accidents.

B. In Labor Costs
+« Reduction in the Number of Workers
Efficient layouts often require fewer workers by optimizing workflows and reducing

redundant tasks.

+ Increase in Production per Man-Hour
Improved efficiency leads to higher output per worker, enhancing overall

productivity.

+ Reduction in the Length of Haul
Minimizing the distance materials and products must travel within the plant saves

time and labor costs.

+» Minimizing Lost Motions Between Operations
Efficient layouts reduce wasted movements and idle time, allowing workers to be

more productive.
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C. In Other Manufacturing Costs
+» Reduced Maintenance and Tool Replacement Costs
Properly arranged equipment and clear maintenance paths lower the frequency and

cost of repairs and replacements.

« Minimized Spoilage and Scrap
Efficient workflows and reduced handling minimize the chances of damage and

waste, improving material usage.

+ Savings in Raw Material Consumption
Effective layout planning can lead to more precise and efficient use of raw

materials.

% Improved Product Quality
Reduced handling and streamlined processes lead to fewer defects, enhancing the

overall quality of the product.

% Saving Motive Power

Efficiently arranged equipment reduces the need for excessive energy consumption.

 Effective Cost Control
By reducing waste, improving efficiency, and minimizing unnecessary expenses, a

good layout helps in maintaining tight control over manufacturing costs.

D. In Production Control
+ Adequate and Convenient Storage Facilities
Proper layout planning ensures sufficient and easily accessible storage for materials

and products.

R/

++» Better Conditions for Receipts, Shipment, and Delivery
Strategically placed receiving and shipping areas improve the efficiency of logistics

operations.

R/

*» Increased Pace for Production
Streamlined workflows allow for faster production cycles and quicker turnaround

times.
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+ Achievement of Production Targets

Efficient layouts help in meeting production goals consistently by minimizing delays

and bottlenecks.

+ Reduction in Stock-Chasers
A well-organized layout reduces the need for personnel to chase down materials or

components, improving overall workflow.

E. In Supervision
+ Easing the Burden of Supervision
Clear, organized layouts make it easier for supervisors to monitor operations and

manage workers effectively.

++» Reduced Inspection Levels
Efficient processes reduce the need for frequent inspections, lowering inspection

costs and ensuring consistent quality.

F. In Capital Investment

K/
0’0

Reduced Investment in Machinery and Equipment
Higher production per machine, better utilization of idle machine time, and fewer

operations per machine can lead to significant cost savings.

+ Minimized Permanent Investment
Efficient layouts reduce theneed for extensive infrastructure and permanent fixtures,

lowering capital expenditure.

+» Reduced Floor Space and Shop Areas
Optimal use of space means less floor area is needed, which can lead to lower

construction and maintenance costs.

+ Reduction in Material Handling Equipment
Efficient layouts require fewer handling tools and equipment, which reduces initial

investment and ongoing maintenance costs.

+» Reduced Work-in-Process and Finished Stock
Efficient workflows reduce the amount of work-in-progress and finished goods

inventory, lowering storage costs and improving cash flow.
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Effect of Layout on Cost

A poorly designed plant layout can have significant negative impacts on

manufacturing costs. Here are some of the ways a bad layout increases costs:

+ Unnecessary Handling of Materials
Inefficient layouts often require materials to be handled multiple times, increasing
the likelihood of damage and wastage. This not only raises material handling costs

but also impacts the overall efficiency of the production process.

% Excessive Movement of Men and Equipment
Workers and equipment must travel longer distances in a poorly designed layout,
leading to increased labor costs and wear and tear on equipment. This unnecessary

movement also reduces the time workers spend on productive tasks.

+ Reduced Product Quality
Poor layouts can result in damage to products during the production process due to
improper handling or inadequate storage. This reduction in quality lowers the value
added to the product, which can lead to customer dissatisfaction and returns, further

increasing costs.

+ Loss Due to Breakage, Pilferage, and Deterioration
Inefficient storage and handling increase the risk of breakage and spoilage.
Additionally, poor security and layout design can lead to pilferage, resulting in direct

financial losses.

+ Higher Maintenance Costs
Bad layouts can cause more frequent breakdowns and require more maintenance

due to the increased strain on equipment from excessive movement and handling.

“ Increased Manufacturing Costs
All these factors—unnecessary handling, excessive movement, reduced product
quality, and losses due to breakage and pilferage—cumulatively increase the
overall cost of manufacturing. Higher manufacturing costs reduce profit margins and

can make the company less competitive in the market.
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Symptoms of a Bad Layout

A poorly designed plant layout manifests through several observable symptoms that
can significantly impact the efficiency and cost-effectiveness of manufacturing operations.

Here are the common symptoms of a bad layout:

+ Congestion of Machines, Materials, Part Assemblies, and Workers
When machines, materials, part assemblies, and workers are crammed into limited
space, it leads to congestion. This can cause delays, accidents, and inefficiencies,

making it difficult for workers to move freely and perform their tasks efficiently.

% Excessive Number of Work-in-Process
An inefficient layout often results in an excessive accumulation of work-in-process
inventory. This indicates a bottleneck somewhere in the production line and can

lead to increased storage costs and longer production times.

+» Poor Utilization of Space
Bad layouts fail to make the best use of available space. This can result in wasted
areas that could have been used for additional production lines, storage, or other

necessary functions, leading to higher real estate costs per unit of production.

+ Long Material Flow Lines
Inefficient layouts require materials to travel long distances from one processing
point to another. This increases the time and cost of production and raises the risk

of material damage during transit.

+ Excessive Handling by Skilled Workers and Increased Handling Costs
When skilled workers spend a significant amount of time handling materials instead
of performing specialized tasks, it leads to inefficient use of labor. Increased

handling also raises the risk of errors and damages, further escalating costs.

*» Increase in Maintenance Time
Poorly designed layouts often result in machinery being difficult to access for
maintenance and repairs. This increases downtime and maintenance time, reducing

overall productivity and increasing operational costs.
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Long Production Cycles
Inefficient layouts result in longer production cycles due to delays in material
handling, excessive work-in-process, and frequent equipment breakdowns. This

reduces the ability to meet market demand promptly.

Delay in Delivery Schedules
Delays in the production process inevitably lead to delays in delivery schedules.
This can harm customer satisfaction and erode the company's reputation,

potentially leading to loss of business.

Increase in Handling Costs
As materials and products need to be moved more frequently and over longer
distances, handling costs increase. This includes the cost of labor, equipment, and

potential damages during handling.

Difficulty in Supervision and Control
A bad layout makes it difficult for supervisors to monitor and control the production
process effectively. This can lead to increased errors, inefficiencies, and lower

overall productivity.

Increase in Breakage of Materials and Products
Poorly planned layouts often result in higher incidences of material and product
breakage due to improper handling, inadequate storage, and long transport

distances within the plant. This increases waste and reduces profitability.

2.1.3 Let’s Sum up

Plant layout is about arranging equipment and work areas
in a factory to boost efficiency. It aims to streamline
production flow, optimize space usage, and ensure easy
movement of materials and workers. Objectives include
cutting material handling costs, controlling inventory

better, and improving worker satisfaction. Challenges

require skilled management collaboration. A good layout reduces costs, enhances

quality, and makes production smoother, while a bad one leads to congestion and

inefficiency.
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2.1.4 Self-Assessment

> 1. What is the primary objective of plant layout?
A. Maximizing production costs
B. Minimizing operating costs
Self Assessment C. Enhancing worker satisfaction

D. Increasing material handling costs

2. Which characteristic is essential for an efficient plant layout? Choose the most
appropriate one.

A. Congestion of machines

B. Long material flow lines

C. Smooth flow of production

D. Difficulty in supervision

3. What is a common symptom of a poorly designed plant layout?
A. Maximum space utilization
B. Increase in worker satisfaction
C. Excessive handling by skilled workers

D. Better inventory control

4. What advantage does a good plant layout offer?
A. Increased manufacturing costs
B. Reduced maintenance costs
C. Longer production cycles

D. Higher handling costs

5. Why is effective collaboration between departments necessary for achieving plant
layout objectives?

A. To increase production costs

B. To reduce worker satisfaction

C. To address challenges effectively

D. To hinder workflow efficiency
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2.2.1 Principles of a Good Layout:

Principles and Criteria of Plant Layout

The primary objective of an industrial enterprise is to maximize production and
minimize costs. An effective plant layout can significantly contribute to achieving this goal
by minimizing the movement of machines and personnel, facilitating the manufacturing
process, and reducing production costs. While it is challenging to define a perfect layout
precisely, the following principles and criteria should be satisfied for an effective plant

layout:

«» Maximum Flexibility
A good layout should be flexible enough to accommodate changes in production
processes, equipment, and technology without requiring major modifications. This
flexibility allows the plant to adapt to new manufacturing requirements, technological
advancements, and efforts to eliminate waste efficiently. The layout should be
designed with future expansion and modifications in mind, ensuring that new

equipment can be integrated seamlessly.

+» Maximum Coordination

The layout should be planned as a comprehensive blueprint that coordinates all
operations within the plant. It should integrate all departments and processes to
ensure smooth and efficient workflows. Effective coordination reduces bottlenecks
and ensures that each part of the production process supports the others, leading to

higher overall efficiency.

% Maximum Use of Volume
Utilize all available space, including vertical space. For example, overhead
conveyors can be used to transport materials and tools and equipment can be
suspended from the ceiling to free up floor space. In storage areas, stacking goods

at significant heights can maximize storage capacity without causing inconvenience.

«» Maximum Visibility
Workers and materials should be arranged to ensure easy supervision,

coordination, and control. This reduces the chances of errors and improves
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efficiency. Keeping raw materials and finished goods visible at all times helps
reduce pilferage and ensure inventory accuracy. There should be no "hiding places"

where goods can be misplaced.

«» Maximum Accessibility
All servicing and maintenance points should be easily accessible without disrupting
the production process. This ensures that maintenance can be performed quickly
and efficiently. Sufficient space between machines and workstations allows workers

and materials to move comfortably and safely.

% Minimum (Distance) Movement

The layout should minimize the distance that materials and workers need to travel.
Reducing unnecessary movements saves time and labor costs, increasing overall
efficiency. Movements that do not add value to the product should be minimized.
This includes reducing the distance between successive operations in the

production process.

% Minimum Discomfort

The layout should be designed to minimize discomfort for the working force. Factors
such as poor lighting, excessive sunlight, heat, noise, vibration, and bad odors
should be addressed. The layout should comply with statutory requirements, such
as those outlined in the Factories Act 1948, to ensure a safe and comfortable

working environment.

% Minimum Handling
The best handling is no handling, but when necessary, it should be minimized using
conveyors, lifts, chutes, hoists, and trucks. Materials should be kept at a working
height to reduce strain on workers. Efficient handling systems reduce labor costs

and the risk of damage to materials.

«» Safer Aspects

The layout should prioritize the safety of machine operators and other personnel.
This includes ensuring adequate space around machines and implementing safety
measures. Adequate precautions should be taken against fire, moisture, theft, and

general deterioration. This includes proper storage, fire extinguishers, and security.

Periyar University — Online Degree Programme| Self Learning Material- BBA



PU-CODE-OLDP - BBA — Production & Materials Management Unit 2

% Efficient Process Flow
Work and material transport should flow in one direction without crossing paths.
This reduces the risk of accidents and ensures smooth operations. Where possible,
gravity should be used to assist in the movement of materials. This can lead to
significant savings in energy and time, particularly in processes that involve

downward movements.

+ ldentification
Working groups should have their own defined spaces, which helps in identifying
responsibilities and improving morale. A clear sense of territory can enhance worker
satisfaction and productivity. Providing personal space for workers allows them to
feel a sense of ownership and responsibility, which can lead to better performance

and higher morale.
Procedure or Steps Involved in Planning Layout

Developing a layout plan for a new enterprise involves several systematic steps to
ensure that the layout meets the objectives of the organization and supports efficient

operations. Below are the detailed steps involved in planning a layout:

Fixing of
Objectives Steps in Planning Layout

Collection

pmm———

N e - and  _____ Formulation of ol Service I
Compilation an Overall Activities ks
of Data Plan

Preparation Layout for

|

of Layout R o — — — Building -
Drawings = :adlv'l‘dual = Specification -
and Test Run achines

1. Fixing of Objectives

The first step is to establish clear objectives for the layout plan. This includes setting
goals related to capacity, production targets, flexibility, and plans for future expansion.
Defining these objectives provides a framework for the layout design process and helps

guide decision-making.
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2. Collection and Compilation of Data

This step involves gathering relevant data related to the manufacturing operations,
available space, machinery, processes, and sequence of operations. Data collection may
include creating operation process charts, compiling machine data cards, and creating
templates for production machinery and material handling equipment. Thorough data

collection is essential for informed decision-making during the layout design process.

3. Formulation of an Overall Plan

Based on the collected data and objectives, an overall layout plan is formulated.
This includes determining the flow of production, arrangement of service activities, and
identifying the most suitable building type. Floor plans may be created to group machines
based on product lines or functional patterns. Consideration is also given to the type of

building needed and its location within the plant site.

4. Service Activities

Decisions regarding the location of service activities are made in this step,
considering the needs of the manufacturing process and the convenience of workers.
This includes determining the layout of material handling systems, shipping and receiving

areas, maintenance shops, power plants, offices, and employee facilities.

5. Building Specification

Detailed specifications for the building are established, including floor space
requirements, load capacity, ceiling heights, partition locations, and door and window
sizes and locations. These specifications ensure that the building meets the requirements

of the layout plan and supports efficient operations.

6. Layout for Individual Machines

Plans for individual machine workstations are developed, considering factors such
as access, work in process, and service requirements. This step ensures that each
machine is positioned optimally within the layout to support smooth operations and

efficient production processes.

7. Preparation of Layout Drawings and Test Run
In this final step, layout drawings and supporting charts are prepared based on the

engineer's recommendations. These documents are then submitted to management for
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approval. If approved, preparations are made for trial production, including acquiring or
constructing the building and installing the plant and machinery. If revisions are required,

adjustments are made based on management feedback or test run results.

Considerations for Existing Units

When planning the layout for an existing unit, considerations should be given to
past experiences, bottlenecks in the current layout, inaccuracies in original planning,
development of new products or equipment, modernization plans, and improvements in
layout techniques. The procedure for pre-layout planning of an existing unit follows a
similar process to that of a new plant, with adjustments made to address specific

challenges and opportunities present in the existing facility.

By following these systematic steps and considering relevant factors, organizations
can develop layout plans that optimize operational efficiency, support growth and

expansion, and meet the needs of the manufacturing process.
Tools and Techniques of Plant Layout

Developing an efficient plant layout requires the utilization of various tools and
techniques to analyze, plan, and visualize the arrangement of equipment, workstations,
and facilities within the manufacturing facility. Below are detailed descriptions of some

common tools and techniques used in plant layout planning:

1. Process Charts
a) Operations Process Charts:

These charts divide the manufacturing process into operations and inspections,
indicating the sequence of activities required to manufacture a product. They help identify
opportunities for simplification, elimination, or rearrangement of operations to improve

production efficiency.

b) Flow Process Chart:

This chart provides a graphical representation of all activities taking place on the
plant floor. It accumulates and classifies information necessary for analyzing and
improving plant operations. By tracing the actual flow of work from raw material receipt to

product completion, inefficiencies can be identified and addressed.
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2. Process Flow Diagrams

Process flow diagrams visually represent the movement of materials within the plant
layout. They are drawn to scale on the floor plan and show the physical flow of materials
throughout the entire plant. By identifying backtracking and excessive movement of
materials, opportunities for relocating activities to reduce travel distances can be
identified.

3. Machine Data Cards

Machine data cards contain essential information about each machine, including
capacity, space requirements, power requirements, handling techniques, and
dimensions. These cards aid in the placement and layout of equipment within the facility,

ensuring optimal utilization of space and resources.

4. Visualization of Layout
a) Two-Dimensional Plan or Templates:

This method involves creating scale drawings of the available floor space and
positioning replicas of machines, benches, racks, and equipment on the drawing. Colors
may be used to differentiate areas of production, storage, and material handling. The
layout is then evaluated based on factors such as workflow, floor space utilization, and

availability of service facilities.

b) Three-Dimensional Plan or Machine Models:

Miniature models of the facility are constructed to provide a three-dimensional
representation of the layout. These models offer clarity and vividness, allowing planners
to easily detect weaknesses in the layout. While more expensive, three-dimensional
models provide a comprehensive visualization of equipment and processes, aiding in

decision-making and layout optimization.

Considerations in Layout Planning
When planning the layout of an organization, several factors and considerations
should be taken into account:
v Location of key operations: Key operations should be strategically located to
optimize workflow and efficiency.
v" Gangway placement: Main and minor gangways should be positioned near walls

and not across the floor to ensure smooth material flow.
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v Floor strength: The floor must be strong enough to support the weight of
machines, semi-finished, and finished goods.

v/ Space around machines: Adequate space must be provided around machines to
allow operators to work efficiently and safely.

v Accessibility of servicing facilities: Servicing facilities and safety devices should be
easily accessible to ensure maintenance and safety requirements are met.

v Location of subsidiary equipment: Items such as rubbish bins and telephones
should be strategically located for convenience and efficiency.

v/ Optimal location of sections: Packing sections should be near dispatch points,

while inspection sections should be located near windows for proper daylight.

2.2.2 Layout Factors:

Factors Influencing Plant Layout

Designing an effective plant layout requires careful consideration of various factors
that influence the arrangement of equipment, workstations, and facilities within the
manufacturing facility. Below are detailed explanations of the key factors that impact plant

layout planning:

+» Nature of the Product
The type of product to be manufactured significantly affects the layout of the plant.
Heavy products may require a stationary layout, while light products may be best
suited for a line layout. The nature of the product determines how easily materials
can be moved between machines and influences decisions on machine locations

and material handling methods.

+*» Volume of Production
The volume of production and standardization of the product influence the type of
layout chosen. Large-scale standardized production may favor a line layout, while
customized production orders may require a functional layout to accommodate

flexibility in production processes.

+ Basic Managerial Policies and Decisions

Management decisions regarding plant size, product type and quality, expansion

plans, integration level, inventory management, and employee facilities influence
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the layout design. Management policies shape the overall layout strategy to align

with organizational objectives and operational needs.

+ Nature of Plant Location

The size, shape, and topography of the plant site impact the layout design to
optimize space utilization. Factors such as proximity to transportation infrastructure,
land constraints, and site characteristics influence decisions on layout arrangement

and flow of production within the facility.

% Type of Industry Process
The type of industry process, whether intermittent or continuous, determines the
layout arrangement. Intermittent industries, which produce different components on
different machines, may benefit from a functional layout. Continuous industries,
which involve continuous production processes, may require a line layout or other

specialized layouts based on the specific production requirements.

% Types or Methods of Production

Different production methods, such as job order production, batch production, and
mass production, require specific layout arrangements. Job order production may
require a flexible layout to accommodate diverse product requirements, while mass

production may favor a line layout to optimize efficiency and standardization.

+ Nature of Machines

The characteristics of machines and equipment, such as weight, size, noise level,
and safety requirements, influence layout decisions. Heavy machines may require a
stationary layout, while special-purpose machines may require specific

arrangements to optimize production processes and ensure safety.

% Climate
Climate conditions, such as temperature, humidity, and ventilation requirements,
may influence layout decisions to ensure optimal working conditions for employees
and equipment. Layout design may consider factors such as temperature control,

air circulation, and natural lighting to enhance productivity and employee comfort.

+ Nature of Materials
The design and specifications of materials, along with their physical and chemical

properties, impact layout planning. Considerations such as material storage
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requirements, handling methods, and flow patterns are essential for optimizing

production efficiency and minimizing material handling costs.

% Type of Machine and Equipment

The type of machines and equipment used in the production process, whether
general-purpose or special-purpose, affects layout design. Each machine's space,
speed, and material handling requirements influence layout decisions to ensure

efficient production processes and optimal equipment utilization.

% Human Factor and Working Conditions
Consideration for employee safety, comfort, and well-being is crucial in layout
planning. Layout design should provide safe working environments, ergonomic
workstations, and amenities such as restrooms, drinking water, and break areas to

support employee productivity and morale.

+ Service Centers

Provision for maintenance, repair, and replacement of equipment, as well as other
service facilities such as steam lines, water pipelines, and electricity wires, must be
integrated into the layout design. Service centers ensure continuous operation of

equipment and prevent unplanned downtime due to maintenance issues.

+« Characteristics of the Building

Building characteristics, including shape, size, open areas, elevation, and available
facilities such as elevators and parking, influence layout planning. Layout
adjustments may be necessary to accommodate building constraints while

optimizing space utilization and workflow efficiency.

2.2.3 Lets Sum up

A good plant layout maximizes production efficiency
and minimizes costs by  ensuring flexibility,
coordination, optimal space utilization, visibility, and
accessibility. Key principles include minimizing material

and worker movement, discomfort, and handling while

ensuring safety and efficient process flow. The layout
planning process involves setting objectives, collecting data, formulating a plan,

detailing service activities and building specifications, and preparing layout
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drawings. Factors influencing layout include the product's nature, production
volume, managerial policies, plant location, industry process, machine types,
climate, materials, and human factors. Effective layout tools and techniques, such
as process charts and flow diagrams, aid in visualizing and optimizing the
arrangement.

2.2.4 Self-Assessment

1. Which principle of plant layout focuses on minimizing
modifications  required for changes in  production
processes?

A. Maximum Coordination

B. Maximum Flexibility
Self Assessment - _
C. Minimum Handling

D. Maximum Visibility

2. What is the primary objective of a good plant layout?
A. To increase the size of the plant
B. To maximize production and minimize costs
C. To ensure maximum discomfort for workers

D. To increase the complexity of material movement

3. Which tool involves creating a graphical representation of all activities taking place on
the plant floor?

A. Machine Data Cards

B. Operations Process Charts

C. Flow Process Chart

D. Visualization of Layout

4. What should be minimized according to the principle of "Minimum (Distance)
Movement"?

A. The number of machines in the plant

B. The distance that materials and workers need to travel

C. The amount of vertical space used

D. The visibility of raw materials and finished goods
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5. Which factor influencing plant layout is concerned with temperature, humidity, and
ventilation requirements?

A. Nature of Materials

B. Nature of Machines

C. Climate

D. Human Factor and Working Conditions

2.3.1 Basic Types of Layouts:

There are three fundamental types of plant layout:
» Product or Line Layout
» Functional or Process Layout
» Stationary Layout
Additionally, there is a fourth type known as:

» Combined or Mixed Layouts (Group Technology)

Plant Layout

~ Product/ ” " Functional/ T - Stationary | | Combined/ |
Ll Process Layout i
\lme Layout ] \ y ) | Layout ) Qﬂxed layouts/

Product or Line Layout

Product or Line layout involves arranging machines and equipment in a sequential
line or pattern, reflecting the order in which they are utilized during the manufacturing
process of a specific product or a group of related products. This layout is characterized
by a series of interconnected operations performed in a coordinated manner, ultimately
leading to the production of finished goods. The machines can be organized in various
configurations, such as a straight line, U-shape, or L-shape, depending on the spatial

constraints and operational requirements.
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Suitability:

Product or Line layout is most suitable for manufacturing operations that engage in

continuous mass production. It is particularly advantageous in scenarios where raw

materials enter the production line at one end and finished products are extracted at the

other end. The layout accommodates a seamless flow of materials and processes,

facilitating efficient production.

Key Features:

R/
0’0

Sequential Operations:

Operations are arranged in a sequential order along the production line, ensuring a

smooth and streamlined workflow.

Continuous Production:
This layout caters to industries engaged in continuous mass production, where

large volumes of standardized products are manufactured without interruption.

Efficiency:
By eliminating unnecessary movements and minimizing material handling, Product

or Line layout enhances operational efficiency and productivity.

Specialized Product Lines:
Multiple product lines can be established within the same facility, each dedicated to

producing a specific type of product utilizing either different types of machines or

similar machines configured differently.
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Advantages of Product or Line Layout

Product or Line layout offers several advantages that contribute to enhanced
efficiency, productivity, and cost-effectiveness in manufacturing operations. Below are

detailed explanations of the key advantages:

’0

Smooth Flow of Production:

*

Product layout ensures a continuous and uninterrupted flow of production. By
arranging machines in sequence, bottlenecks and stoppages are minimized, leading

to a steady workflow and optimized production processes.

+» Mechanization of Material Handling:
The layout facilitates mechanized material handling through conveyors and other
mechanical devices. Materials move seamlessly along the production line, reducing

manual handling and ensuring quick and economical movement.

% Economy in Manufacturing Time:
With materials fed at one end of the production line and finished products collected
at the other end, there is no need for backward and forward transportation of raw
materials. This streamlined process shortens manufacturing time and eliminates

delays.

% Saving in Material Handling Costs:
Due to the sequential arrangement of machines, materials move automatically from
one machine to another without the need for additional transportation. This
eliminates material handling costs associated with internal movement during

production.

+» Lesser Work-in-Progress:
Product layout minimizes work-in-progress inventory as the production process is
direct and continuous. This reduces the need for storage space and lowers

inventory carrying costs.

+ Easy Inspection:

The integrated and continuous production process makes it easier to detect and
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segregate defective products. Inspection becomes more efficient and economical,

leading to improved product quality.

% Introduction of Production Control:
The continuous nature of production in product layout facilitates effective production
control. Planning and monitoring operations become more manageable, enabling

better adherence to production schedules and plans.

+» Maximum Utilization of Available Space:
By arranging machines in sequence, product layout optimizes space utilization.
Even in congested areas, machines can be arranged efficiently, including in U-

shaped configurations, maximizing available floor space.

+ Effective Utilization of Available Resources:

Product layout promotes effective utilization of manpower, machinery, and
materials. It minimizes worker movement, reduces material wastage, lowers work-
in-progress inventory, and automates material handling, leading to resource

optimization.

« Simplified Production Control:
Visual control mechanisms replace much of the paperwork in product layout. As
work is monitored on and off the production line, fewer documentation such as work
orders, inspection tickets, and time tickets are required, reducing administrative

overheads.
Disadvantages of Product or Line Layout

While Product or Line layout offers several advantages, it also comes with some
notable drawbacks that can impact operational efficiency and flexibility. Below are

detailed explanations of the key disadvantages:

% Expensive:
Product layout can be costly due to the sequential arrangement of machines.
Duplication of similar types of machines for different production lines may be

necessary, resulting in higher equipment expenses.
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Inflexible:
The layout is inherently inflexible because operations are performed in a fixed
sequence. Adjustments during production can be challenging and require significant

effort, leading to reduced adaptability to changing production needs.

Difficulty in Supervision:
With no separate departments for various types of work, supervision becomes
complex. Specialization in supervision becomes difficult, potentially leading to

inefficiencies in monitoring and managing production processes.

Difficulty in Expansion:
Expanding production beyond the capacity of each production line is challenging
under this layout. Adding new lines or increasing capacity can disrupt existing

operations and may not be feasible without major reconfigurations.

Stoppage of Work due to Breakdown:
Any breakdown in machines along the production line can halt the entire production
process. This dependency on the continuous operation of all machines increases

the risk of disruptions due to equipment failures.

High Labour Cost:

Product layout can lead to higher labour costs due to various factors:

o Absenteeism may pose challenges as workers specialize in specific tasks or
machines, making it difficult to fill in for absent workers without affecting
production.

o Monotony resulting from repetitive tasks along the assembly line can lead to
boredom among workers, impacting morale and productivity.

o Lack of individual incentive as machines dominate the production process
reduces motivation among workers, limiting opportunities for skill development
and innovation.

o Health hazards such as noise, vibrations, temperature variations, and exposure
to gases may pose risks to worker well-being, leading to increased healthcare

costs and absenteeism.
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Functional or Process Layout

Functional or Process Layout is characterized by grouping machines or equipment
based on the functions they perform within the production process. In this layout system,
separate departments are established, each dedicated to a specific operation or function
of production. Machines related to each function are grouped together within these
departments. Unlike Product or Line Layout, where machines are arranged in sequence
according to the product being manufactured, Functional Layout focuses on consolidating

similar functions or processes into distinct areas.
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Characteristics:
% Departmental Organization:

Each department is dedicated to a specific function or process, such as welding,

machining, or assembly.

R/

+» Specialization:
Machines within each department are specialized for performing specific tasks

related to the assigned function.

«» Shared Resources:

Departments serve multiple production lines, providing services or components as

needed across different product lines.
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% Flexibility:
Functional Layout offers flexibility in accommodating a variety of parts or products,

especially when designs are not stable or when multiple parts require similar

manufacturing processes.

Suitability:
o Variety of Parts: When a wide variety of parts or products need to be
manufactured, and the same facilities can be used for different operations.

o Unstable Designs: In situations where part or product designs are not stable,
making it challenging to establish a fixed production sequence.

o Common Processes: For industries such as heavy engineering or machine tools,

where certain processes or functions are common across different products.

Example:

In a manufacturing facility, a welding department may be established where all
welding operations are conducted. This department serves multiple production lines,
providing welded components as required. Similarly, other departments such as

machining, assembly, or painting may be set up, each dedicated to specific functions in

the production process.
Advantages of Process Layout

Process Layout offers several advantages that contribute to efficient and flexible

manufacturing operations:

% Flexibility:
Process layout is renowned for its flexibility, allowing for changes in operations and
their order without disrupting the existing layout. New operations can be easily

added by establishing new departments, while redundant departments or operations

can be removed.

+» Scope for Expansion:
Process layout provides ample scope for expansion by allowing the capacities of
different lines to be increased. Additional machines and labor can be incorporated

into the layout to accommodate growing production demands.
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«» Maximum Utilization of Equipment:
This layout promotes the fuller utilization of machines and equipment since general-
purpose machines are commonly used across all departments. Duplication of

machines is minimized, leading to efficient utilization of resources.

+» Lower Financial Investment:

Process layout typically requires lower financial investment in machines and
equipment compared to other layouts. General-purpose machines, which are
usually less expensive, are utilized, and they depreciate or become obsolete at a

slower rate than specialized machines, resulting in reduced investment costs.

+ Better Working Conditions:

Process layout facilitates the installation of machines and equipment in different
areas without strict dependence on specific operation sequences. This allows for
the isolation of machinery that generates excessive noise, vibrations, fumes, or

heat, promoting healthier working conditions and boosting employee morale.

+ High Output Rate:
Process layouts are less susceptible to production delays due to breakdowns. In the
event of a machine breakdown, production is only halted on that particular machine,
rather than bringing the entire process to a standstill. Additionally, transferring work

from a malfunctioning machine to another machine of the same type is easier.

+» Enhancement of Worker Skills:

Workers in process layout environments tend to acquire higher levels of skill since
they are trained to operate various machines, regardless of size, within the group.
They gain proficiency in tasks such as setting up work, performing specialized
operations, and gauging work quality, transitioning from mere operators to

mechanics.
Disadvantages of Process or Functional Layout

While Process or Functional Layout offers certain advantages, it also comes with

several drawbacks that can affect manufacturing efficiency and operational costs:
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% Inefficient Material Handling:
Efficient material handling becomes challenging in process layout due to the
inability to implement fixed-path material handling equipment like conveyor belts or
chutes. The lack of a continuous flow system can lead to inefficiencies in material

transportation.

++ Dis-economy to Floor Space:
Process layout typically requires more floor space compared to product layout
because it establishes distinct departments for each operation. This allocation of

space for individual functions can result in underutilization of available floor space.

+ High Inventory Investment:

Inventory investments tend to be higher in process layout compared to line layout.
The frequent movement of materials back and forth between departments can lead
to delays and waste, increasing the need for working capital to maintain inventory

levels.

% High Cost of Supervision:
Supervision costs are elevated in process layout due to several factors. Firstly, the
lower employee-to-supervisor ratio reduces the span of control for supervisors.
Additionally, since work is checked only after each operation is completed,

supervision becomes more intensive and time-consuming.

«» Accumulation of Work-in-progress:
The independent nature of departments or operations in process layout can lead to
the accumulation of work-in-progress. As materials move slowly from one
department to another, it results in the production of semi-finished goods, potentially

causing bottlenecks and inefficiencies.

+ Other Disadvantages:

o Longer Manufacturing Duration: The manufacturing process may take longer in
process layout due to strict inspection requirements after each operation,
slowing down production.

o Difficulty in Production Control: Enforcing production control measures becomes
challenging and costly under process layout, as the decentralized nature of

operations makes it complex to monitor and regulate.
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o Requirement for Skilled Labor: Process layout often necessitates skilled
workers, leading to increased labor costs.

o Expensive Routing, Scheduling, and Cost Accounting: Operations such as work
routing, scheduling, and cost accounting become more expensive in process
layout, as they need to be managed separately for each new order, adding to

administrative costs.
Stationary or Fixed or Static Layout

In a Stationary or Fixed Layout, also known as Static Layout, materials are
stationed at fixed locations, and the entire manufacturing process is performed at these
predetermined stations. Instead of moving materials between workstations, men and

machines are transported to the material's location to conduct the necessary operations.

This type of layout finds applicability in industries dealing with large-scale industrial
machinery, hydroelectric turbines, shipbuilding, locomotive manufacturing, and similar

heavy-duty operations.

Fixed - position layout
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Key Characteristics:

R/

+ Fixed Material Locations:
Materials are stationed at specific points within the manufacturing facility, typically

where they are needed for the next stage of production.
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% Mobile Workforce and Machinery:
Instead of moving materials between workstations, workers and machinery are

mobilized to the fixed locations of materials to carry out the required operations.

«» Applicability to Heavy Machinery:
Stationary layout is well-suited for industries dealing with large-scale machinery and
equipment, where it is more practical to bring workers and tools to the materials

rather than transporting the materials to different workstations.

+» Common Applications:
This layout is commonly found in industries such as heavy machinery
manufacturing, hydroelectric power generation, shipbuilding, locomotive production,

and other sectors involving the assembly and fabrication of large, complex
structures.

Advantages of Stationary Layout

% Flexibility:
Stationary layout offers a high degree of flexibility, allowing for seamless adaptation
to changes in product specifications and manufacturing processes. This flexibility

enables the layout to accommodate diverse production requirements and respond

efficiently to evolving customer needs.

« Lower Labour Cost:

By drawing workers from functional departments and assigning them to specific
projects, stationary layout minimizes labor costs. Workers return to their respective
departments once their tasks are completed, optimizing resource utilization and
reducing idle time. This approach is particularly economical when managing

multiple orders simultaneously, each at different stages of progress.

% Time Savings:
Stationary layout facilitates swift adjustments in the sequence of operations,
enabling quick responses to unforeseen circumstances such as material delays or
absenteeism among workers. With the flexibility to rearrange job assignments,
multiple teams can work concurrently on different stages of the same project,

enhancing productivity and reducing overall lead times.
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+ Efficient Floor Space Utilization:
This layout occupies less floor space compared to alternative layouts, as it
eliminates the need to fix machines and equipment in place. By utilizing movable
positions for machinery, stationary layout optimizes floor space utilization, making it
particularly suitable for the assembly of large and heavy products without

compromising efficiency.
Disadvantages of Stationary Layout

+« Higher Capital Investment:
Stationary layout typically requires a higher initial capital investment compared to
other types of layouts, such as product or process layouts. This increased
investment is necessary due to the need to allocate resources for multiple
assignments concurrently, including materials, manpower, and machinery. As a
result, the overall cost of setting up and maintaining stationary layout operations can

be substantial.

+ Unsuitability for Mass Production of Small Products:

Stationary layout may not be suitable for industries focused on the mass production
of small products in large quantities. The nature of this layout is more conducive to
handling larger or more complex products, where the assembly process requires a
significant amount of space and specialized equipment. Attempting to use stationary
layout for mass production of small items could lead to inefficiencies and logistical

challenges due to the layout's inherent design.
Mixed Layout

A mixed layout combines aspects of both process and product layouts, typically

employed under two conditions:

(i) when a company's product involves numerous components and parts, and

(i) When the product necessitates production in various types and sizes.

In a mixed layout, parts are manufactured using facilities arranged in a process-
oriented layout, while assembly is conducted using a product-oriented layout.

Additionally, a variant of mixed layout, known as cellular layout, organizes facilities into
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cells to leverage group technology principles. This approach facilitates a high degree of
automation, even in fluctuating product demand scenarios. By grouping facilities into
cells, each capable of performing similar operations for a range of products, the cellular

layout optimizes production processes and enhances flexibility.

Combination Layout
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Group technology

Group technology represents a departure from traditional job-shop practices by
introducing a systematic approach to organizing production operations. In this method,
the operations of each job and their sequences are meticulously analyzed to identify
commonalities, leading to the formation of distinct families of jobs. Each job family

encompasses similar operations, allowing for a more streamlined production process.

Once job families are identified, a number of machines are grouped together in
each work center to handle the operations required by that family. These work centers
are then arranged in a sequential order to ensure that jobs flow smoothly through the
production process. The primary objective of group technology is to minimize both setting

time and output time, thereby enhancing overall efficiency.
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Cellular Layout
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This approach is rooted in the recognition that many manufacturing problems share
similarities, and by grouping them together, a single solution can be devised to address a
set of problems. Group technology represents an evolution from basic combined layouts,
particularly beneficial when dealing with a larger variety of products that require varied

sequencing, potentially leading to backtracking issues.

Instead of designing individual work centers for single specialized tasks, group
technology advocates for each work center to encompass a combination of specialized
operations or processes. For instance, if a significant number of products primarily
involve drilling, grinding, and milling, it's feasible to design an exclusive work center
catering to these processes. Thus, each work center in group technology becomes a
composite of processes, determined by analyzing product types, operations, and

sequencing requirements.

The development of layouts under group technology typically involves two main

methods: the empirical method and the analytical method.

Empirical Method:

In the empirical method, jobs are categorized into families, and machines are
grouped accordingly. By trial and error, these job families are matched with the
appropriate machine groups to optimize efficiency. For instance, if there are 100 jobs,
with 60 belonging to Family A requiring milling, drilling, grinding, and finishing operations,
and 40 belonging to Family B requiring turning, welding, furnishing, and painting

operations, the aim is to group these operations into clusters that enhance efficiency.
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While simple jobs may be managed through trial and error without managerial
assistance, more complex problems necessitate the analytical method. This method
involves a more systematic and data-driven approach to layout development, especially

as problems becomes increasingly complicated.

Analytical Method:
The analytical method for developing layouts under group technology encompasses

two subdivisions: the codification/classification method and production flow analysis.

Codification/Classification Method:

In this approach, each job card is assigned a unique code number. These codes
can either be tailor-made, specific to the type of operation, as seen in the BRISCH code,
or universal, like the OPTIZ and DEWY codes.

Several factors influence the selection of a specific codification method, including
the complexity of the organization, growth plans, and the purpose of the planned layout,
cost considerations, and implementation time. Each letter or alphabet in a code

represents a distinct attribute of the job.

To group machines and job cards into families efficiently, extensive comparisons of
all cards and facilities are conducted initially. Subsequently, these comparisons are used
to select the most optimal solution for determining the layout of facilities and the flow of
work. In such cases, the application of Electronic Data Processing (EDP) is found to be

highly beneficial.

For example, the BRISCH code comprises nine digits, signifying various attributes:
» The first four digits represent the machine group.
» The next digit indicates the operation or process.
» The last four digits are assigned to each job card, illustrating the flow of the job
across different operations or work centers. These digits also aid in priority

scheduling and loading allocation.

This method enables a systematic and data-driven approach to layout development,
allowing for efficient grouping of jobs and machines based on their attributes and

operations.
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Production Flow Analysis (PFA)

Production Flow Analysis (PFA) is a method used in group technology to analyze
the flow of production operations and optimize the layout of machines and work centers.
The process involves a systematic examination of all job cards or route cards to
determine the sequence of operations for each job. The steps involved in PFA are as

follows:

1. Identifying the First Operation of All Jobs:
» The first step in PFA is to identify the initial operation required for each job or
product.
» Each job card is reviewed to determine the first process or operation it undergoes

during production.

2. Grouping the Machines for the First Operation:
» Once the initial operations are identified, the next step is to group the machines or
work centers that perform these operations.
» Machines that are involved in similar or related processes are grouped together.
» This grouping ensures that machines with similar functions are located in close

proximity to streamline the production flow.

3. Examining the Second Operation of All Jobs:
» After grouping machines for the first operation, the analysis proceeds to identify
the second operation required for each job.
» Each job card is examined to determine the subsequent processes or operations

involved in the production flow.

4. Grouping the Machines for the Second Operation:
» Similar to the first operation, the machines required for the second operation are
grouped together based on the analysis of job cards.
» Machines that perform similar or complementary tasks are clustered together to

facilitate efficient production flow.

5. Repeating the Above Steps:
» The process of identifying operations and grouping machines is repeated iteratively

until all operations and jobs are covered.
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» Each subsequent operation is analyzed, and machines are grouped accordingly,

ensuring a comprehensive examination of the production flow.
2.3.2 Service Facilities:

Location of Auxiliary and Service Departments

+ General Office:
In smaller and medium-sized plants, the general office and the office of the chief
production executive are typically situated together at the main entrance of the
factory. This setup maximizes convenience for visitors and minimizes the presence
of outsiders in plant buildings. However, in larger organizations, the administrative
office may be located away from the factory, while the production department office

remains inside the factory premises.

« Factory Office:

The factory office, which oversees manufacturing procedures and production
control, should be positioned as close to the manufacturing area as feasible.
However, it should be shielded from noise, dirt, and fumes generated by the
manufacturing processes to maintain a pleasant working environment. Balconies or

mezzanine floors are often ideal locations for factory offices.

+ Receiving and Shipping Departments:
These departments should be strategically placed within the factory to ensure

smooth receipt of incoming materials and dispatch of finished products.

+» Storerooms:

Storerooms house raw materials and semi-finished products. The degree of
centralization of these areas depends significantly on the size of the plant and the
variety of products manufactured. Raw materials are typically stored near receiving
tracks or platforms, adjacent to the manufacturing departments that will process
them. Separate storerooms may be designated for different types of materials, such
as paper, steel, paints, and oils. Outdoor stockyards may be utilized for materials

that are not affected by exposure to weather.
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¢+ Tool Cribs and Toolrooms:
Tool cribs, where tools, fixtures, dies, and patterns are stored, should be
conveniently located near the manufacturing area. These facilities should include
provisions for tool sharpening and repair. In cases where tool-making operations
are common, a central tool department may be established for tool maintenance,
repair, and inventory management. Additionally, smaller tool cribs may be located

throughout the factory for issuing tools.

+» Powerhouse:
The powerhouse or engine room should be situated considering fuel and ash
handling requirements and to optimize the distribution of power, compressed air,
steam, and hot water. Ideally, it should be positioned to facilitate smoke and dirt

dispersal away from manufacturing operations.

« Locker Rooms, Washrooms, and Toilets:
These facilities should be conveniently located to provide easy access for workers.
Placing them near elevators and stairways can minimize interference with
production arrangements. In multi-story buildings, positioning washrooms and toilets
in the same location on all floors can reduce plumbing costs and keep workers

close to their work areas.

+» Personnel Department:
Ideally, the personnel department should be located near the main entrance of the
factory to address inquiries from job applicants while maintaining confidentiality of

manufacturing processes.

+» Dispensary:
The dispensary should be centrally located and easily accessible to all employees,
especially in emergency situations. It should have direct access from the outside for

ambulance services.

+ Canteen:
The canteen should be centrally located for maximum accessibility and convenience
to encourage its use by employees. While not a profit-making department, it should

contribute to employee satisfaction and well-being.
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+ Recreation:
Recreational facilities should be provided for employees and located based on

available space, convenience, and the nature of recreational activities.
Service Facilities

++ Fire Protection:
Fire protection systems, ranging from conventional fire extinguishers to automatic

fire detection devices, should be in place to safeguard against fire hazards.

«» Environmental Protection:
Environmental protections measures, including greenbelt development, horticulture,
effluent disposal, and water/air treatment plants, are essential for sustainable

operations and compliance with regulations.

+« Effluent Disposal:
Effluent treatment is crucial, especially in industries involving chemical processes
like electroplating and tanneries, to ensure responsible disposal of wastewater and

compliance with environmental regulations.

Layout Planning for Service Facilities

1. Proximity to Production Areas

o Strategic Location: Service facilities should be placed close to production areas
to reduce the time and effort needed for transportation. This proximity ensures
that any support or service required during production can be quickly and
efficiently provided, minimizing disruptions.

o Maintenance and Repair Facilities: These should be situated near the most
critical machinery and equipment. Quick access to maintenance ensures that
any breakdowns or malfunctions can be addressed promptly, reducing downtime
and maintaining production flow.

o Tool Rooms: Centrally locating tool rooms allows workers from various sections
of the plant to access the tools they need without significant travel time. This
central location optimizes productivity and reduces the time workers spend away

from their primary tasks.
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O

o
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2. Space Allocation

o Adequate Space: Each service facility should be allocated sufficient space

based on its specific requirements and the volume of activities it handles.
Overcrowding can lead to inefficiencies and safety hazards.

Storage Areas: Storage areas must have enough space to organize materials
systematically. This prevents congestion, makes retrieval easy, and allows for
better inventory management. Sufficient space helps in categorizing raw
materials, work-in-progress items, and finished goods separately.

Maintenance Areas: Space should be provided for repair tools, spare parts, and
maintenance personnel. It ensures that maintenance activities can be carried out

efficiently without interfering with production activities.

3. Accessibility

Ease of Access: Service facilities must be easily accessible to both workers and
equipment. This includes designing wide and clear pathways that allow for the
smooth movement of people and materials.

Pathways: Pathways should be free from obstructions and clearly marked to
facilitate quick and safe movement. Designated walkways and vehicle paths
help in organizing traffic flow within the plant.

Convenient Facilities: Employee amenities such as restrooms, break rooms, and
cafeterias should be conveniently located to minimize the time workers spend
walking to these facilities. This helps maintain productivity and provides

necessary breaks without causing long disruptions.

4. Safety Considerations

Integrated Safety Measures: Safety should be a paramount concern in the layout
of service facilities. This includes integrating emergency exits, fire extinguishers,
first aid stations, and clear safety signage throughout the plant.

Hazardous Material Storage: Areas designated for hazardous materials must
comply with all relevant safety regulations. These areas should be isolated from
regular production zones, equipped with appropriate containment systems, and
have easy access to emergency equipment.

Ergonomics and Safety: Ensure that the design of service facilities takes into
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account ergonomic principles to reduce the risk of workplace injuries. This

includes proper lighting, ventilation, and safe workstations.

5. Future Expansion

o

Flexibility: The layout should be designed with future expansion in mind. This
means considering potential changes in production processes, increased
volume, and new technology that may be introduced.

Modular Layouts: Using modular layouts allows for easy reconfiguration of space
as needs change. For instance, modular walls and flexible storage solutions can
be adjusted to accommodate new equipment or expanded production lines.
Scalability: Service facilities should be scalable to handle future growth. For
example, storage areas can be designed with adjustable shelving to
accommodate more materials, or maintenance facilities can be expanded to

include additional repair bays as the number of machines increases.

2.3.3 Lets Sum up
The four main types of plant layouts: Product/Line,

Functional/Process, Stationary, and Mixed, each aimed at

arrangement of equipment and work areas. Methods like

‘ ] optimizing production efficiency through strategic

Group Technology and Production Flow Analysis are

introduced for further optimization, focusing on streamlining processes and

maximizing space utilization. Effective placement of service facilities such as

offices,

storerooms, and maintenance areas is critical, emphasizing factors like

accessibility, safety, and scalability. Well-integrated service facilities reduce costs,

enhance inventory control, and boost worker satisfaction, ensuring smooth and

productive plant operations.

Self Assessment

2.3.4 Self-Assessment
1. Which type of layout arranges machines in a sequential line or
pattern based on the order of operations?

A. Functional Layout

B. Stationary Layout

C. Product Layout

D. Mixed Layout
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2. In which layout are materials stationed at fixed locations while workers and machines
move to them?

A. Product Layout

B. Functional Layout

C. Mixed Layout

D. Stationary Layout

3. What is the primary advantage of a Functional or Process Layout?
A. Lower financial investment
B. Smooth flow of production
C. Flexibility in handling various products

D. Easy expansion of production capacity

4. Which method in Group Technology involves assigning unique code numbers to each
job card?

A. Empirical Method

B. Analytical Method

C. Production Flow Analysis

D. Codification/Classification Method

5. When planning service facility layouts, which factor emphasizes the need for modular
designs and scalability?

A. Proximity to production areas

B. Space allocation

C. Accessibility

D. Future expansion

2.4.1 Unit Summary

+ The layout of manufacturing facilities is crucial for optimizing workflow and
productivity.

%+ Principles of a good layout focus on efficiency, safety, and flexibility.

+ Key layout factors include space utilization, equipment placement, and

material flow.
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+ Basic types of layouts include process layout, product layout, and fixed-
position layout.
+ Process layout is designed for custom products with varied processes.
%+ Product layout is suited for mass production with a sequential process.
+ Fixed-position layout is used for large, immovable products.
#+ Service facilities layout ensures efficient customer service and operational
efficiency.
+ Proper layout planning can reduce production costs and improve product
quality.
+ Effective layout design enhances overall operational efficiency and workplace
safety.
2.4.2 Glossary
Material Flow The movement of raw materials, work-in-progress, and
finished goods through the manufacturing process
Travel Chart A graphic representation of the movement of materials,
personnel, or equipment between different locations within a
facility, used to analyze and optimize material flow
Process Layout An arrangement of equipment or workstations grouped
according to the type of process or operation performed,
facilitating the production of various products
Plant Layout The overall arrangement of various departments, facilities,
and service areas within a manufacturing plant or facility
Product Layout An arrangement where equipment and workstations are
organized in the sequence of operations required to
manufacture a specific product, promoting a smooth flow of
materials
Cellular Layout An arrangement where machines or workstations are
grouped into cells based on the sequence of operations
required for a particular product family or group of similar
products
Line Balancing The process of equalizing the workload among workstations
on an assembly line to ensure efficient operation and
minimize bottlenecks
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Service Facilities Auxiliary areas or departments within a manufacturing
facility that provide support services, such as maintenance,

quality control, materials handling, and storage

Facility Layout The physical arrangement of various departments,
workstations, equipment, and service facilities within a

manufacturing plant or facility

Material Handling The movement, storage, protection, and control of materials

and products throughout the manufacturing process, from

receiving raw materials to shipping finished goods

2.4.3 Self — Assessment Questions

1. Define the principles of a good layout in manufacturing facilities. Why are these
principles important?

2. Describe the various factors that influence the layout of a manufacturing facility.
Provide examples for each factor.

3. Compare and contrast the basic types of layouts used in manufacturing facilities.
What are the strengths and weaknesses of each type?

4. Explain how the layout of service facilities differs from that of manufacturing
facilities. What unique challenges are faced in designing service facility layouts?

5. How would you apply the principles of a good layout to redesign an existing
manufacturing facility to improve efficiency? Outline the steps involved.

6. ldentify and explain the key considerations when planning the layout of a new
manufacturing plant. How do these considerations impact overall productivity?

7. Evaluate the effectiveness of a cellular layout compared to a traditional process
layout in a manufacturing environment. Which situations would favor one over the
other?

8. Imagine you are tasked with designing the layout for a new service facility.
Develop a layout plan that incorporates the principles of a good layout and
addresses the unique needs of the service industry.

9. Discuss the impact of poor layout design on the operations of a manufacturing
facility. Provide examples to illustrate your points.

10. Critique the layout strategies of two different service facilities. What are the

strengths and weaknesses of each, and what improvements would you suggest?
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Activities / Exercises / Case Studies

1.

Activities

Form a small group and each group to select a product and
make a plant layout for the product with all service facilities.

Select a company in your city and identify what layout practice
the company adopted for what product analyze and report the

reasons behind the choice of layout.

Answers for Self-
Assessment to
check your

progress

Module 1

1. B. Minimizing operating costs

2. C. Smooth flow of production

3. C. Excessive handling by skilled workers
4. B. Reduced maintenance costs

5. C. To address challenges effectively

Module 2

1. B. Maximum Flexibility

2. B. To maximize production and minimize costs

3. C. Flow Process Chart

4. B. The distance that materials and workers need to travel
5. C. Climate

Module 3

1. C. Product Layout

2. D. Stationary Layout

3. C. Flexibility in handling various products
4. D. Codification/Classification Method

5. D. Future expansion

2.4.4 Suggested Readings

1. https://www.uou.ac.in/sites/default/files/sIm/HM-403.pdf

2. https://www.researchgate.net/publication/326677529 OR Models in Urban

Service Facility Location A Critical Review of Applications and Future D

evelopments

3. https://industri.fatek.unpatti.ac.id/wp-content/uploads/2019/03/139-Plant-
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Layout-and-Materials-Handling-A.W.-Pemberton-Edisi-1-1974.pdf

4. https://elmoukrie.com/wp-content/uploads/2022/06/process-plant-layout-sean-

moran-z-lib.org .pdf

5. https://bbsbec.edu.in/wp-content/uploads/2020/01/food-plant-design-lecture-

ppt-converted-compressed.pdf

2.4.5 Open-Source E-Content Links

https://youtu.be/6FL3ZfBxGwU?si=R
1 | Plant Layout h NRCNfzoMUxGY

https://youtu.be/YEAF0aWgbto?si=lin
2 | Ideal Plant Layout snEk89WwMetr2

https://youtu.be/vBqu4lAcs8w?si=QQ
3 | Principles of Plant Layout | 3S6z4DBGZtfgHm

https://youtu.be/DrO5sS51Yk8?si=F3
4 | Types of Plant Layout njCPbOd07enkgo

https://youtu.be/ Vxc cb3-
5 | Service Facility Layout tk?si=xhz8mLfWTi01Q8mh

2.4.6 References

1. https://indiafreenotes.com/types-of-layout/

2. https://www.javatpoint.com/types-of-layouts

3. https://www.mbaknol.com/operations-management/factors-influencing-plant-

layouts/
4. https://www.managementstudyguide.com/facility-layout.htm

5. https://www.spanco.com/blog/designing-an-effective-manufacturing-facility-

layout/
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Rating — Allowance Factors - Standard Time - Work Sampling
Technique. Quality Control: Purposes of Inspection and Quality
Control — Acceptance Sampling by Variables and Attributes — Control
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3.4.3 Unit Self-assessment 141
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3.4.5 E-Contents/Videos 143
3.4.6 References 144

Hello Learner... Welcome you to the essential study of
Methods Analysis and Work Measurement. Explore
Methods Study Procedures and understand the Purpose
of Time Study. Master techniques like Stop Watch Time
Study, Performance Rating, and Allowance Factors to

determine Standard Time. Learn about the Work

Sampling Technique. Further, delve into Quality Control. Understand the Purposes of
Inspection and Quality Control, and learn about Acceptance Sampling by Variables and
Attributes. Use Control Charts to monitor and improve process quality. Everything you

need to know about Methods Analysis, Work Measurement, and Quality Control....!
3.1.1 Introduction to Method Analysis:

Method analysis and work measurement are integral components of industrial
engineering focused on optimizing work processes and improving productivity. Method
analysis involves systematically studying tasks and workflows to identify inefficiencies
and develop better methods for performing work. Work measurement, on the other hand,
quantifies the time required for tasks, establishing standards and benchmarks for
performance. Together, these techniques help in streamlining operations, reducing costs,

and enhancing overall efficiency in various industries.

Definitions:
"Method study is the systematic recording and critical examination of ways of doing
things in order to make improvements." - H. B. Maynard
"Method study is the technique of subjecting each operation to a systematic, critical
scrutiny to develop and improve its productivity." - K. B. Zandin:
Meaning:

Method study is a structured and scientific evaluation of work systems, aiming to
improve efficiency and productivity. It involves a critical analysis of existing methods and

processes, seeking enhancements through an objective and imaginative approach.
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Three different levels and aspects of applying method study:

a. Method Study Proper:

This involves a comprehensive examination and enhancement of an entire
department or section. It includes evaluating the layout of machines and equipment,
working conditions, material flow, and the movement of workers. It also covers the
arrangement of physical facilities, tools, manufacturing operations, and their sequences,

as well as gauges and other instruments.

b. Motion Study:

This focuses on a detailed analysis of an individual operator. It examines the
arrangement of their workbench or machines, tools, jigs, and fixtures. It also looks at their
body movements while working, their environment, posture, and factors like temperature

and noise levels.

c. Micro motion Study:
This is an even more detailed analysis of quick hand and arm movements. It uses
cameras to film and analyze these movements. More information about micro motion

study is provided on the specified page.
Objectives of Method Study

«+ Better design of plant equipment and buildings:
Enhances operational efficiency by ensuring that machinery and buildings are
designed to meet the specific needs of production. This results in a more productive

and safer working environment.

+ Improved layout of factory and offices:
Optimizes space utilization and reduces unnecessary movement of materials and

personnel. This leads to smoother workflows and increased productivity.

+ Better working conditions and environment:
Creates a comfortable and healthy workplace, which boosts employee morale and
reduces absenteeism. This contributes to higher overall efficiency and job

satisfaction.
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+ High standards of safety and health:
Ensures that safety protocols are integrated into the workflow, reducing the risk of

accidents. This protects workers and complies with health regulations.

+« Improved flow of work:
Streamlines processes to minimize bottlenecks and delays. This ensures that

production is continuous and efficient.

+ Better quality:
Implements procedures to maintain high standards of production quality. This

reduces defects and increases customer satisfaction.

+« Greater job satisfaction:
Enhances the work experience by making tasks less strenuous and more

rewarding. This leads to higher motivation and lower turnover rates.

+ High earnings:
Increases productivity and efficiency, which can result in higher wages for

employees. This also improves the financial performance of the company.

+« Improved utilization of resources:
Maximizes the use of available resources, including materials, labor, and

machinery. This reduces waste and lowers production costs.

+ Effective material handling:
Develops efficient systems for moving materials within the factory. This reduces

handling time and minimizes the risk of damage.

+ Efficient processes and procedures:
Standardizes operations to ensure consistency and reliability. This improves overall

operational efficiency and reduces errors.

% Optimum inventory:
Maintains the right level of inventory to meet production needs without overstocking.

This reduces storage costs and minimizes waste.
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+«» Optimum output:
Achieves the highest possible level of production with the resources available. This

enhances the company’s ability to meet market demand.

+ Improved administration:

Streamlines administrative processes to support production more effectively. This

improves coordination and decision-making within the organization.

¢+ Waste reduction:

Identifies and eliminates sources of waste in the production process. This reduces

costs and minimizes the environmental impact.

+» Standardization and rationalization:

Implements standard procedures to simplify and unify operations. This improves

efficiency and ensures consistent quality.

Scope of Method Study:
Method study can be applied to various areas including layout, working conditions,

movement, quality standards, design, tools and equipment, and material handling.

Potential improvements from method study can be categorized as follows:

+ Short-term Improvements:
These are enhancements that can be quickly and economically implemented using

existing resources. They are feasible and readily acceptable to both management

and workers.

s Long-term Improvements:
These are enhancements that require careful planning and investment. They may

not be immediately acceptable but are aimed at achieving significant improvements

over time.
3.1.2 Method Study Procedure:

1. Breakdown of Job Operations:

Create a detailed list of all operations involved in the current manufacturing method.

Include material handling, machine work, and manual tasks.
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2. Questioning Every Detail of the Job:

The method study expert critically
Breakdown

5ob Opsrations examines the operations by asking several

key questions:

Analysis o Purpose: What is the purpose of this

Bucssioning  gneration? Does it fulfill the requirements, and

Detail
can it be eliminated?
o Place: Where is the best place to
perform this operation?
o Sequence: When is the best time to perform this operation? Can it be done
simultaneously with other tasks, or is there a more suitable time?
o Person: Who is best suited to perform this operation?
o Means: How can this operation be performed? What machines and tools should

be used? Can the work be made easier and safer for the worker and equipment?

3. Develop a New Method:
After addressing the above questions, a new and improved method is developed.

Consider the following aspects before finalizing the new method:

o Elimination: Determine if any operation can be removed without causing harm.

o Combination: Check if two or more operations can be combined to save time
without negative effects.

o Rearrangement: Assess if rearranging the sequence of operations improves
efficiency. For example, in a factory, the initial sequence might be assembling,
storage, inspection, and dispatching. If inspection is done before storage, it
reduces unnecessary handling of defective components. The revised sequence
would be assembling, inspection, storage, and dispatching.

o Simplicity: Simplify operations to make them easier, more efficient, and
economical.

This can involve:

» Placing materials, tools, and equipment in proper working areas.
» Using gravity feed hoppers and other material handling equipment.

» Utilizing both hands for productive work.

>

Using special jigs and fixtures.
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4. Installing the New Method:
Once the new method is developed, it must be approved by management,
supervisors, and workers. Workers should be trained to follow the new method, with

continuous monitoring to ensure the method runs smoothly.

5. Maintaining the New Method:
The new method should be maintained in its specified form without unauthorized

changes. The following steps are recommended for proper maintenance:

o Distribute copies of job instruction sheets to all concerned parties. These sheets
should provide details for setting up the job correctly.

o Conduct routine checks to ensure the actual work aligns with the job instruction
sheets.

o Select and train personnel according to the job specifications for the new
method.

3.1.3 Work Measurement:

Definition:
"Work measurement is the application of techniques designed to establish the time for a
qualified worker to carry out a specified job at a defined level of performance." - Ralph M.

Barnes

"Work measurement is the systematic determination, through the use of various
techniques, of the amount of effective physical and mental work in terms of work units or

time units in a specified task." - Benjamin W. Niebel

Meaning:
Work measurement is the systematic application of techniques to determine the
appropriate amount of time a qualified worker needs to complete a specific task,

performed at a defined level of efficiency and using a specified method.

Objectives of Work Measurement

R/

+» Comparison of Alternative Methods:

When two methods seem equally advantageous, the one that requires less time for
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completion is considered more efficient. Work measurement helps identify the most

time-effective method.

+ Manning:
Accurate work measurement data helps determine the number of workers needed
for a job. It ensures efficient allocation by analyzing effective and idle times inherent

in the job.

+ Planning:
Work measurement data provides a reliable basis for planning the use of men and

machines. This allows management to utilize resources to their best advantage.

++ Control:
Accurate figures on resource usage help management make sound decisions to
increase productivity and efficiency. It provides valuable insights for resource

management.

+ Incentives:
Work measurement offers a fair basis for creating incentive schemes. It ensures

that employees are rewarded appropriately for their efforts.

+ Budgeting:
It provides essential information for labor budgeting systems. Accurate work

measurement data aids in the preparation of realistic budgets.

+ Costing:
Work measurement data forms the foundation for standard costing systems. It helps

in determining the cost of labor for various tasks.

+» Team Work:
Ensures that work is evenly distributed among team members. Each member has

an equal amount of work, promoting balanced teamwork.

« Delivery:
Provides accurate information for estimating and meeting delivery times to

customers. It helps in aligning estimated and actual delivery schedules.
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Procedure for Work Measurement
The general procedure for work measurement involves several steps to determine

the standard time required for a job.

Work Measurement

Break the Job into Record Observed Time Convert Observed Time to Assess Relaxation
Elements Normal Time Allowance

T T T T ———

Include other Allowances if Add Contingency D mine Freq y of Calcul Work C
Required Allowance Elements

1. Break the Job into Elements:

Divide the entire job into smaller, manageable elements.

2. Record Observed Time:

Measure and record the time taken to complete each element.

3. Convert Observed Time to Normal Time:
Apply a rating factor to the observed time to adjust it to a standard performance

level, thereby obtaining the normal time for each element.

4. Assess Relaxation Allowance:
Determine the necessary relaxation allowance for personal needs and physical and

mental fatigue for each element.

5. Calculate Work Content:
Add the relaxation allowance to the normal time for each element to determine the

work content.

6. Determine Frequency of Elements:
Assess how often each element occurs in the job. Multiply the work content of each

element by its frequency and sum the times to obtain the total work content for the job.
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7. Add Contingency Allowance:

If applicable, add a blanket allowance (typically not exceeding 5%) to account for
contingency delays that are uneconomical to measure separately. When this allowance is
added to the work content, it yields the standard time for the job. If no contingency delays

are involved, the work content itself becomes the standard time for the job.

8. Include Other Allowances if Required:

Add any other necessary allowances to finalize the standard time.

Classification of Work in Work Measurement
For work measurement purposes, work can be classified into two categories:

repetitive work and non-repetitive work.

1. Repetitive Work:
This type of work involves the continuous repetition of the main operation or group
of operations throughout the time spent on the job. It applies to work cycles of very short

duration.

2. Non-repetitive Work:
This includes tasks such as maintenance and construction work, where the work

cycle is rarely repeated immediately.

Techniques of Work Measurement

The main techniques for measuring work include:

1. Pre-determined Motion Time Systems (PMTS)
« Motion Time Analysis (MTA)
« Basic Motion Time (BMT)
«  Work Factor (WF)
+ Methods Time Measurement (MTM)
+ Motion Time Data (MTD)

2. Time Study

3. Synthetic Data

4. Analytical Estimating

5. Activity or Work Sampling
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Pre-determined Motion Time Systems (PMTS):

This technique establishes time standards for basic human motions to build up the
time for a job at a defined performance level. It analyzes basic motions, known as
Therbligs, by carefully studying filmed operations. Filming allows for multiple observations

of each element.

ANALYSE, CLASSIFY AND RECORD MIOTION

BY OBSERVATION BY VISUALISATION

APPLY MIOTION TIME DATA

Time Study:
This method records the time and rate of working for specific job elements under
defined conditions. The data is then analyzed to determine the necessary time for

completing the job at a set performance level.

Synthetic Data:
This approach builds job times by totaling element times from previous time studies
or existing synthetic data. It's useful for jobs or parts of jobs with elements similar to

previously studied tasks.

Analytical Estimating:

In this technique, experienced estimators use their knowledge and practical
experience to estimate time required for job elements at a defined performance level. It's
commonly used in engineering maintenance and construction work. While less accurate
than time study, it can provide satisfactory results when performed by trained estimators

who break tasks into longer elements.

Activity or Work Sampling:

Also known as random observation work sampling, this method involves making
numerous instantaneous observations of machines, processes, or workers over a period.
It provides a snapshot of what's happening at each observation point. The accuracy of

results depends on the number of observations made.
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3.1.4 Time Study:

PROCEDURAL STEPS FOR CONDUCTING TIME STUDY

Time study is conducted to determine the standard time required for a job. This
involves selecting average workers and machines. The time study expert, who must be
well-versed in all aspects of the job and its conditions, should observe operations and
movements from a distance that does not disturb the workers. The time study is

conducted in several stages:

ANALYSIS OF STANDARDIZATION CONDUCTING
WORK OF METHODS TIME STUDY

Procedure for Time Study

1. Analysis of Work:

The entire job and its operations are divided into various elements, as identified in
motion study. These elements are finalized after conducting the motion study. Time for
job preparation, machine cleaning, and oiling is also included, ensuring the study covers

all tasks performed by the workers, not just the effective work.

2. Standardization of Methods:
Before starting the time study, all job components, including materials, equipment,
tools, working conditions, and methods, are standardized. The chosen method should be

the easiest, safest, and quickest under the given conditions to ensure worker acceptance.

3. Conducting Time Study:
Time study is recorded on a printed time study record sheet attached to a Time
Study Board, with a stopwatch placed in the top right corner. The stopwatch should have

a decimal scale dial for precise readings up to 0.001 minutes. Time readings for each

Periyar University — Online Degree Programme| Self Learning Material- BBA



PU-CODE-OLDP - BBA - Production & Materials Management Unit 3

element are recorded in the corresponding column of the sheet. Multiple sets of readings
are taken to ensure accuracy. The average time, or observed time, is calculated after
discarding any abnormal values. Observed time represents the time taken to perform an

element or combination of elements through direct measurement.

This average time is adjusted by a rating factor, typically ranging from 90% to
120%, to determine the time required by a normal worker. The product of average time
and rating factor is called Normal Time. Additional allowances for personal needs (20%),
fatigue (5%), and preparation (5%) are added to the normal time to calculate the standard

time. The standard time is used as the basis for determining wages and incentives.
Standard time = Average time x Rating factor + Other allowances

Computation of Standard Time

Rating Relaxation Contingency
Observed Time | Factor Allowance Allowance
(If performed at a pace greater
than standard pace)
) BASICTIME \
STANDARD TIME i

Source: https://www.onlineclothingstudy.com/2014/08/difference-between-basic-

time-and.html
The Purpose of Time Study

+ Determine Standard Times:
The objective of establishing standard times is to define the time required for each

task, ensuring efficient and fair work measurement. This provides a benchmark for
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performance, essential for planning and controlling production activities, setting

clear expectations, and evaluating worker performance against defined criteria.

+ Improve Productivity:
By identifying areas for process improvements and optimizing work methods, time
study helps uncover inefficiencies, bottlenecks, and redundant activities. Analyzing
each step of a process allows managers to streamline operations, eliminate waste,
and enhance overall productivity, leading to faster production times, reduced costs,

and improved output quality.

% Set Wage and Incentive Standards:
Standard times are used to develop fair and motivating wage and incentive
systems. Accurate time measurements provide a basis for setting wages and
creating incentive programs, which can motivate workers, increase job satisfaction,
and improve overall morale. Incentives linked to performance encourage employees

to meet or exceed standards, boosting productivity.

++ Balance Workloads:
Time study data helps in distributing tasks evenly among workers, preventing
overburdening some while underutilizing others. Balanced workloads lead to a more
harmonious work environment, reduce fatigue and stress, and enhance overall

efficiency and productivity.

% Enhance Scheduling and Planning:
Accurate time measurements provide precise data for scheduling, planning, and
resource allocation. This helps in forecasting production timelines, managing
inventory levels, and allocating resources effectively. Enhanced planning reduces

downtime, improves workflow, and ensures timely delivery of products.

+«» Support Training and Development:
Time study data serves as a valuable tool for training new employees and
developing existing ones. By understanding the standard time required for tasks,
trainers can provide clear instructions and set realistic performance goals.
Continuous development based on time study insights helps in maintaining

consistency and efficiency in performance across the workforce.
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Stopwatch Time Study
Stopwatch time study is a method used to measure the time taken to complete a
task or a set of tasks. It is a fundamental tool in industrial engineering and production

management for establishing standard times and improving work efficiency.

Procedural Steps
1. Preparation:
» Select Task: Identify the task or operation to be studied.
» Select Worker: Choose an average worker who performs the task regularly.
» Prepare Equipment: Ensure the stopwatch, time study forms, and other

necessary tools are ready.

2. Break Down the Task:

» Element Identification: Divide the task into smaller, manageable elements. Each
element should have a clear start and end point.

> Record Details: Note down the details of each element, such as the name and a
brief description.

3. Conduct the Study:

» Observe and Record: Use the stopwatch to measure the time taken for each
element. Record the time readings on the time study form.

» Multiple Observations: Perform multiple observations for each element to ensure
accuracy. This helps in identifying any variations and establishing a reliable
average time.

4. Analyze Data:

» Calculate Average Time: Compute the average time for each element after
discarding any abnormal values. This is known as the observed time.

» Adjust for Performance Rating: Apply a performance rating factor (usually
between 90% to 120%) to the observed time to account for the worker's
performance. The product of the observed time and the rating factor gives the
normal time.

5. Determine Standard Time:

» Add Allowances: Add allowances for personal needs, fatigue, and delays.

Common allowances include 20% for personal needs, 5% for fatigue, and 5% for

preparation.
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» Calculate Standard Time: The standard time is obtained by adding these
allowances to the normal time. This is the time required by a normal worker to
complete the task under standard working conditions.

Formula: Standard time = Normal time + Allowances
Importance of Stopwatch Time Study

< Establishing Standard Times:
Provides a benchmark for performance and productivity, essential for planning and

control.

¢ Improving Productivity:
Identifies inefficiencies and areas for improvement, leading to optimized work

methods and increased productivity.

% Setting Wage and Incentive Standards:
Helps develop fair and motivating compensation systems based on accurate time

measurements.

+ Balancing Workloads:
Ensures even distribution of tasks, preventing overburdening and underutilization of

workers.

+ Enhancing Scheduling and Planning:
Provides precise data for scheduling and resource allocation, improving overall

production planning.

+» Supporting Training and Development:
Serves as a basis for training programs, helping workers understand performance

expectations and achieve consistency in task execution.

3.1.5 Lets Sum up
G0 Method analysis and work measurement are key aspects of
industrial engineering aimed at enhancing work processes and
{ y productivity. Method analysis focuses on systematically
studying tasks to identify inefficiencies and develop improved

methods, while work measurement quantifies the time needed for tasks to
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establish performance standards. Techniques such as time study, including
stopwatch time study, involve breaking tasks into elements, recording times, and

adjusting for performance ratings and allowances to determine standard times.

3.1.6 Self-Assessment
1. What is the primary objective of method analysis in industrial
engineering?

A. To establish wage standards

B. To identify and eliminate inefficiencies in work processes
Self Assessment C. To record the time taken for tasks

D. To develop training programs

2. Which of the following is NOT a step in conducting a time study?
A. Breaking down the task into elements
B. Recording time with a stopwatch
C. Setting performance goals for workers

D. Adding allowances for personal needs and fatigue

3. What is the main purpose of applying a performance rating factor in a time study?
A. To adjust the observed time to account for worker performance
B. To ensure tasks are performed faster
C. To standardize equipment used

D. To train new employees

4. Which technique involves filming operations to analyze basic human motions?
A. Time Study
B. Synthetic Data
C. Motion Study
D. Predetermined Motion Time Systems (PMTS)

5. What is the result of adding allowances for personal needs, fatigue, and delays to the
normal time in a time study?

A. Observed time

B. Standard time

C. Rated time

D. Effective time
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3.2.1 Performance Rating:

Performance rating is the process of adjusting the actual pace of an operator's work
by comparing it to a mental picture of the pace of an operator working at normal speed. It

can be expressed mathematically as:

Performance Rating = (Observed Pace/Normal Pace) * 100

In other words, rating is a levelling factor used to convert observed times into
normal times. The normal time of an element is the time an average worker would take to

complete the task at a defined level of performance.

Factors Affecting Performance Rating

The variation in actual times for a particular element can be due to both internal and

external factors.

External Factors (not controlled by the work study expert):
o Variation in the quality or other characteristics of the material used, even if within
prescribed tolerance limits.
o Changes in the operating efficiency of tools and equipment within their useful life.
o Unavoidable changes in methods or conditions of operations.
o Changes in working conditions such as heat, light, dust, and vibration.

Internal Factors (controlled by the work study expert):
o Acceptable variation in the quality of the product.
o Variation due to the operator's ability.
o Variation due to the operator's attitude.

Need for Performance Rating

Observed time can vary from element to element and within the same operation due
to inconsistencies in the worker's pace and the basic motions employed. Variations in the
operator's speed are simple to understand; different workers have different
temperaments and attitudes towards work. Some workers are naturally quick, while

others are slow. If the time taken by both types of workers is measured for the same
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element, the time taken by the slow worker could be almost twice that taken by the fast

worker.

Setting standard time based on the time taken by a fast worker would make the
standard unattainable for most, while setting it based on a slow worker's time would
result in a loose standard that even the most inefficient worker could easily meet. This

would undermine the purpose of time setting.

The work study expert does not try to find workers who can perform at a normal
pace nor ask them to adjust their speed to perform at a normal pace. Instead, the expert
records the time for whatever speed the worker operates and uses a performance rating
as a levelling factor to specify the standard time as if the worker were working at the

normal pace.

Methods of Rating
There are five different methods of performance rating: Speed Rating,
Westinghouse System of Rating, Synthetic Rating, Objective Rating, and Systems Based

Physiological Evaluation.

1. Speed Rating:

> In this method, the observer compares the operator's movements with their own
concept of a normal pace to fix the performance rating.

» An average worker is rated at 100. A worker better than average is rated higher
than 100, while a below-average worker is rated lower than 100.

» For example, if a worker is rated at 110, it means an average worker would
require 10% more time to perform the job. Conversely, if rated at 85, the
average worker would need 15% less time. The observed time of the element is
multiplied by the speed rating divided by 100 to obtain the normal time of the

element.

2. Westinghouse System of Rating:
» This system uses four criteria to measure an operator's proficiency: skill, effort,
consistency, and conditions.
» Skill: Measures the operator’s proficiency, coordination, and adherence to the
method, classified into six degrees: poor, fair, average, good, excellent, and

super skilled.
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Effort: Measures the speed with which skill is applied, also divided into six
degrees: poor, fair, average, good, excellent, superb.

Consistency: Measures the operator's ability to perform the work cycle
repeatedly within the same time, considering variations in materials, tool wear,
etc., and classified into six degrees: poor, fair, average, good, excellent, perfect.
Conditions: Measures the impact of environmental factors like temperature,
vibration, light, and sound on the operator’'s performance, also classified into six
degrees: poor, fair, average, good, excellent, perfect.

The analyst assigns ratings for each criterion, obtains numerical values from
respective tables, sums the four values, and adds a levelling factor to normalize
the observed time of the job. This system is applied to the cycle time in manual

work rather than individual elemental times.

3. Synthetic Rating:

» Performance rating is established by comparing observed times of manual

elements with known time values from pre-determined motion and time studies.

Steps:

Conduct a time study to record time values of the work cycle elements.

Pick pre-determined standard times of some manual elements from PMTS
tables.

Divide motion time values by observed time values for each element to get
rating factors.

Aggregate individual rating factors into an average performance rating factor.
Apply the performance rating factor to all manual elements to normalize their
times.

Beginners may use this method until proficient. Actual times of as many manual

elements as possible should be taken to compile synthetic rating effectively.

4. Objective Rating:

» Rates the operator’s speed against a standard pace independent of job difficulty.

The observer rates the speed of movement without considering the job itself.

» An allowance or secondary adjustment is added to the pace rating for job

difficulty.
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» Job difficulties are divided into six classes: amount of body used, foot pedals, bi-

manualness, eye-hand coordination, handling equipment, and weight.

5. Physiological Evaluation of Performance Rating:

» Studies have shown a relationship between physical work and the amount of
oxygen consumed by the operator, and more recently, the change in heartbeat
rate is found to be a reliable measure of muscular activity.

» Although not widely used now, many researchers worldwide are working on this

method.

3.2.2 Standard Time and Allowance Factors:

Standard time is the duration taken by a typical worker to complete a specific task
under moderate conditions, including various allowances for factors such as fatigue, tool
setup, and repairs. These allowances are added to the normal time to derive the standard

time. The key allowances and their purposes are as follows:

Observed Time
in Centiminutes

v

RATING

The Process of
Extension

Normal Time in 3
Centiminutes Contingency
RIAI% of Normal Allowance for work as
Tt —> | < % of Work Content

Standard Minutes

[ Work Content in

Contingency Unoccupied Time in
Allowance for > | «— Minutes Interference
Delay in Minutes Allowance in Minutes

Standard Time
expressed in minutes
or hours

[Diagrammatic Approach to Standard Time]
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+ Process Allowance (Unoccupied Allowance):
This compensates workers for enforced idleness due to the nature of a process or
operation. This idleness is unavoidable, for example, when a worker handles an
automatic machine or when a production line cannot be completely balanced.
Without this allowance, workers might feel discouraged if idle time constitutes a
significant portion of the cycle, as it limits their earning potential despite working at a

faster pace during active periods.

+ Relaxation Allowance:

Workers cannot maintain continuous operation like machines and require breaks for
personal needs (e.g., drinking water, having tea) and to recover from the physical
and mental strain of their work. Excessive fatigue negatively impacts performance,
and this allowance helps mitigate that. Relaxation allowance can range from 12% to

20% of normal time, depending on the nature of the work (light to heavy).

o Personal Needs Allowance: Compensates for time spent attending to personal
needs, such as getting a drink or washing hands. Typically, men receive an
allowance of 5% and women 7%, corresponding to 24 minutes and 34 minutes
in an eight-hour workday, respectively.

o Fatigue Allowance: Provides time for workers to recover from fatigue due to their
tasks. It includes:

o Basic Fatigue Allowance: For light work in good conditions, a 4% allowance is
typical.

o Variable Fatigue Allowance: For medium to heavy work or work under less
favorable conditions, the allowance varies based on factors like posture,
restricted movements, lifting weights, thermal conditions, atmospheric
conditions, light conditions, visual strain, noise, physical monotony, and mental
monotony. Tea breaks are included in the relaxation allowance.

++ Special Allowance:
These allowances, which can be temporary or permanent, are for activities not

typically part of the work cycle but essential for job performance. They include:

o Periodic Activity Allowance: For periodic tasks within the work cycle, such as
setting up equipment or regrinding tools.
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o Interference Allowance: For workers managing multiple machines,
compensating for production losses due to machine stoppages. These can be
cyclic (e.g., different automatic cycle times) or random (e.g., yarn breaks in

winding).

VARIOUS ALLOWANCES TO BUILD STANDARD TIME

Factors Influencing Interference Allowance

= Number of Machines per Operator: The more machines an operator is assigned,
the greater the interference allowance.

= Machine Running Time: The longer the machine running time, the lesser the
interference allowance.

= Ratio of Machine Time to Outside Work: A higher ratio of machine time to outside
work results in a lower interference allowance.

= |nside Work: More inside work leads to greater loss due to interference.

= Methods of Measuring Interference Allowance: These include work sampling,
production study, queuing theory, and interference theory.

+ Contingency Allowance:
This is a small time allowance included in the work content to compensate for
legitimate interruptions and delays that are infrequent and irregular. These

occurrences can include:

= Total breakage and tool replacement

= Obtaining necessary gauges
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= Filling coolant reservoirs
= Removal of turnings, borings, and drillings by helpers
= Daily oiling and cleaning by maintenance
= Machine stoppages due to delays in part movement
= QOperator waiting for helpers or mechanical handling
= Consultation with supervisors and others
= Short power failures
The contingency allowance should not exceed 5%; otherwise, the method should be

improved.

+» Policy Allowance:

This is an additional time added to the standard time to allow workers to achieve a
specified level of earnings at a specified level of performance.

Key considerations include:

o It is a management decision and cannot be demanded by workers.

o Once awarded, it cannot be withdrawn.

o It is typically the same for all operations and is allowed as a percentage of
standard time, creating allowance time or specified time, distinct from standard
time.

o The time study expert advises management on the policy allowance but is not
the decision-maker.

Types of Policy Allowances:
¢ Introductory Allowance:
Temporary allowance given when an incentive scheme is introduced gradually

decreased over 4 to 5 weeks.

+ Learner Allowance:
Given to accommodate the slower pace when a new worker is integrated into the

team.

¢ Unusual Conditions Allowance:
Covers additional time required for handling specific types of raw materials or

equipment.
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Uses of Standard Time:

L)

% Comparison of Alternative Methods:

*,

Helps in selecting the most time-efficient method among alternatives developed

through methods study.

+ Manning:
Determines the number of workers needed for a plant by analyzing effective and

idle time, enabling efficient work allocation.

+ Planning:
Fixes production horms for each operation, allowing for the planning and scheduling

of production and maintenance jobs to maximize resource utilization.

% Control by Management:
Establishes a plan that can be reviewed and controlled closely using accurate

records of waiting times and actual performance against expected rates.

+ Rational Basis for Incentives:
Provides a fair basis for financial incentive schemes by setting clear expectations

for normal performance.

+« Standard Data:
Builds a repository of standard data for job constituents that can be reused for

similar jobs, eliminating the need for repeated studies.
3.2.3 Work Sampling Technique

Work sampling is a method used for various purposes in work measurement,
including:
1. Measuring the working and non-working time of personnel and machines to determine

delay allowances or machine utilization.

2. Estimating the percentage of time spent on different tasks by individuals such as

maintenance staff, office workers, managers, and more.

3. Establishing time standards.
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How Work Sampling Works

The technique involves taking numerous random observations of an activity to
determine the percentage of time dedicated to each aspect of operations. For example,
consider a forklift truck operator. Through 50 random observations, it was noted that the
operator was working 80% of the time (40 out of 50 observations) and idle 20% of the
time (10 out of 50 observations). The simplicity of this procedure belies the importance of
the number of observations, as more observations yield higher accuracy. The required
number of observations for a desired accuracy level can be calculated using standard

formulae based on the binomial distribution.

Operators Status | Tally Total

Working O T e ne e e ne e neney | 40

Idle mnemr (10
50

Advantages of Work Sampling Over Time Study

Eliminates the need for a stopwatch study.

Cost-effective for large-scale operations.

Suitable for activities impractical to measure with a time study.
Does not require a trained work measurement analyst.

Can measure with a predetermined degree of reliability.
Evens out day-to-day variations.

Can be interpreted at any time without affecting results.

Less intrusive for workers as no timing devices are needed.

© ©® N o g kM 0w D=

Allows simultaneous studies of multiple operators or machines by one observer.

Disadvantages of Work Sampling Over Time Study
1. Not economical for short cycle jobs or small groups of workers/machines spread
across distant locations.
Does not allow for a detailed breakdown of activities and delays.
Does not record the method used by the operator, necessitating a new study if the
method changes.
4. Workers may alter their behavior upon seeing the observer, compromising the

study's validity.
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5. Standards based on work sampling are harder to communicate to workers
compared to time study principles.

6. Inaccurate results can stem from insufficient observations or lack of
randomization.

7. Typically does not account for the speed at which a worker operates.

3.2.4 Lets Sum up

Performance rating adjusts an operator's actual pace to
a normal pace using a levelling factor. Factors affecting
performance rating include external elements like
material quality and equipment efficiency, and internal

factors like operator ability and attitude. Various

methods for performance rating exist, including Speed
Rating and the Westinghouse System. Standard time, derived from normal time
with added allowances for fatigue, idleness, and interruptions, is crucial for
effective planning and incentive schemes. Work sampling, an alternative to time
studies, involves random observations to measure work and idle time, offering

advantages like cost-effectiveness and reduced need for specialized analysts,

though it has limitations in detail and accuracy for short-cycle tasks.

3.2.5 Self-Assessment
1. What is the formula for calculating performance rating?
a) (Normal Pace / Observed Pace) x100
b) (Observed Pace / Normal Pace) x 100
c) (Observed Time / Normal Time) x100
d) (Normal Time / Observed Time) x100

Self Assessment

2. Which of the following is an external factor affecting performance rating?
a) Variation due to the operator's ability
b) Variation due to the operator's attitude
c) Changes in working conditions such as heat and light

d) Acceptable variation in the quality of the product

3. In the Westinghouse System of Rating, which criterion measures the speed with which
skill is applied?
a) Skill
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b) Effort
c¢) Consistency
d) Conditions

4. Which allowance compensates for the time spent on personal needs such as drinking
water or washing hands?

a) Process Allowance

b) Relaxation Allowance

c¢) Fatigue Allowance

d) Personal Needs Allowance

5. Which of the following is a disadvantage of work sampling compared to time study?
a) It eliminates the need for a stopwatch study
b) It is cost effective for large scale operations
c) It does not allow for a detailed breakdown of activities and delays

d) It can measure with a predetermined degree of reliability

3.3.1 Quality Control:

Definition of Quality

Quality can be defined as the sum total of all characteristics and attributes of a
product or object that make it suitable for its intended users. These characteristics and

attributes determine the product's demand, utility, and price.

According to Professors Wasting, Fine, and Zeno, "Quality is an expression of the
measured properties, conditions, or characteristics of a product or process, usually stated
in terms of grades, classes, or specifications and determined by the application that is

involved."

Therefore, the quality of a product, object, or process refers to its:
v Characteristics
v Attributes
v" Properties
v Conditions
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Definition of Quality Control

Quality control refers to the process through which management ensures that the
product's quality conforms to predetermined standards and specifications. It involves
systematically controlling the variables that affect the product's final quality. Here are a

few definitions to clarify the term:

- According to Alford and Beatty: "Quality control may be defined as the industrial
management technique or group of techniques by means of which products of uniform
acceptable quality are manufactured.”

- According to Bethel, Anwater, and Stokman: "Quality control refers to the systematic
control of those variables encountered in a manufacturing process which affect the
excellence and production of the product. Such variables result from the application of

materials, men, machines, and manufacturing conditions."

Objectives of Quality Control
The primary objectives of quality control are:

/7

% Assessment of Quality:

L)

Evaluate the quality of raw materials, semi-finished goods, and finished products at

various stages of the production process.

+» Conformance to Standards:
Ensure that the product meets predetermined standards and specifications and

satisfies customer needs.

+ Addressing Deviations:
Identify and address reasons for deviations from quality standards, implementing

necessary remedial actions to prevent recurrence.

% Quality Improvement:
Recommend improvements in the quality or standards of goods produced without

significant or any increase in production costs.

% Quality Awareness:

Foster quality consciousness in various sections of the manufacturing unit.
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+ Techniques and Processes Evaluation:

Assess various quality control techniques, methods, and production processes,

suggesting improvements to enhance effectiveness.

+» Waste Reduction:

Minimize wastage of raw materials, labor, and machinery during the production
process.

Principles of Quality Control
« Trend of Quality:

The quality of manufactured goods tends to improve over time under competitive
manufacturing conditions.

+» Economic Impact:

Quality control increases the output of saleable goods, reduces production and

distribution costs, and enables economical mass production.

+ Proactive Quality Management:
Ensure that finished products conform to design specifications and standards by

preventing the production of non-conforming material rather than sorting out defects
after production is complete.

Purpose of Quality Control in Production Management

The purpose of quality control in production management is to ensure that products
consistently meet specified standards and customer expectations.

¢+ Product Consistency:
Quality control ensures uniform quality across all produced items, maintains product
specifications and performance standards, and reduces variability in the production

process. This consistency is vital for customer trust and product reliability.

+« Customer Satisfaction:
By meeting or exceeding customer expectations, quality control reduces complaints,
returns, and warranty claims, thereby building brand loyalty and reputation. Satisfied

customers are more likely to become repeat buyers and advocates for the brand.

Periyar University — Online Degree Programme| Self Learning Material- BBA



PU-CODE-OLDP - BBA - Production & Materials Management Unit 3

+ Cost Reduction:
Effective quality control minimizes waste and scrap, reduces rework and warranty
costs, and improves overall operational efficiency. This leads to significant cost

savings and a more streamlined production process.

++» Continuous Improvement:
Quality control identifies areas for process enhancement, provides data for analysis
and decision-making, and supports the implementation of quality management
systems such as Six Sigma and Total Quality Management (TQM). This fosters a

culture of ongoing improvement and innovation.

+ Regulatory Compliance:
Ensuring adherence to industry standards and regulations, quality control helps
maintain necessary certifications and reduces legal and financial risks associated
with non-compliance. This compliance is essential for the company’s reputation and

market access.

+» Early Defect Detection:

Quality control identifies issues before they become major problems, allowing for
timely corrective actions and preventing defective products from reaching
customers. This proactive approach enhances product reliability and customer

satisfaction.

+» Process Optimization:
By helping to identify and eliminate bottlenecks, quality control improves production
flow and efficiency, supporting lean manufacturing principles. Optimized processes

lead to higher productivity and reduced costs.

« Competitive Advantage:
Differentiating products based on quality, quality control enhances market position
and competitiveness, and supports premium pricing strategies. High-quality

products stand out in the market and attract discerning customers.

+ Employee Engagement:
Quality control fosters a culture of quality awareness, encourages employee

participation in improvement initiatives, and provides clear performance metrics and
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goals. Engaged employees are more productive and committed to maintaining high

standards.

% Supplier Management:
Ensuring the quality of incoming materials and components, quality control provides
feedback for supplier improvement and supports strategic supplier partnerships.

Reliable suppliers contribute to consistent product quality.

++ Data-Driven Decision Making:

Generating quality metrics and Key Performance Indicators (KPIs), quality control
supports fact-based management decisions and enables predictive quality
management. Data-driven approaches lead to more accurate and effective

decisions.

+ Risk Management:

Identifying potential quality risks in the production process, quality control
implements preventive measures and minimizes the impact of quality-related
issues. Effective risk management ensures smoother operations and better product

outcomes.
3.3.2 Inspection:

In its early stages, inspection primarily involved visual examination of work. Over
time, advancements in technology led to the development of more precise measuring
instruments and sophisticated machinery capable of measurements down to hundredths,
thousandths, and even ten thousandths of an inch. Today, modern inspection processes
leverage mechanical devices that offer superior speed and sensitivity compared to
human capabilities. These advancements necessitate corresponding adjustments in
inspection practices. As a result, modern inspection is widely recognized as the essential

tool for measuring and ensuring quality.

Inspection is the systematic process of examining an object to identify it or verifying
its quantity and quality across various characteristics. It plays a crucial role in
ascertaining and maintaining product quality. A comprehensive definition of inspection, as
proposed by LDexter S. Kimball, describes it as the art of comparing materials, products,

or performances against established standards to derive advantages or detect deviations.
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According to Alford and Beatty, inspection involves applying tests, ideally using
measuring appliances, to determine whether an item or product conforms to specified
variability limits. Similarly, Spiegel and Lansburg define inspection as the methodical
measurement of product or service qualities against predefined standards, such as

strength, hardness, or shape.

Objectives of Inspection

The objectives of inspection serve crucial roles in ensuring product quality and

operational efficiency:

¢ Quality Assurance:
Inspection segregates defective components from non-defective ones, thereby

ensuring the overall quality of the product meets standards.

+ Defect Identification:
It identifies defects in raw materials and flaws in production processes that could

potentially lead to issues in the final product stage.

+» Weakness Detection:
Inspection helps detect sources of weakness in finished products, allowing for

corrective actions to be taken before products reach customers.

+» Prevention of Further Work:
By identifying spoiled or defective semi-finished products early, inspection prevents

unnecessary further work on these items.

+ Customer Satisfaction:
Inspection contributes to reducing customer complaints by ensuring that only

products meeting quality standards are delivered.

Functions of Inspection

The functions of inspection encompass critical tasks to uphold quality and efficiency

++ Verification of Incoming Goods:
Ensuring that incoming goods meet specified physical and chemical characteristics

as per the provided specifications.
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+ Dimensional Accuracy:
Checking whether parts are correctly formed and dimensioned according to

required specifications.

+ Tool and Pattern Verification:
Verifying that patterns and tools, whether purchased or made, are capable of

producing parts within specified tolerances.

+» Material Properties:
Inspecting metallic structure, hardness, and other properties to ensure they meet

quality requirements.

% Quality Assurance:
Guaranteeing that products not meeting predetermined quality specifications do not

leave the production facility.

+ Reporting Manufacturing Issues:
Communicating manufacturing difficulties or challenges to management for timely

resolution.

+ Equipment Maintenance:
Ensuring inspection equipment is well-maintained and functioning correctly to

perform accurate assessments.

% Cost-effective Methods:
Employing efficient and cost-effective inspection methods to maximize quality

control efforts.

Purpose of Inspection in Production Management
The purpose of inspection in production management is multifaceted, ensuring
quality control and maintaining efficiency throughout the manufacturing process.
% Quality Assurance:
Inspection verifies that products meet specified quality standards, detects defects or
deviations from specifications, and ensures consistency in product quality. By
maintaining these standards, companies can assure their customers of the reliability

and integrity of their products.
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+» Process Improvement:
Inspections identify areas in the production process that need improvement, help
pinpoint the root causes of defects or inefficiencies, and provide valuable data for
continuous improvement initiatives. This ongoing evaluation fosters a culture of

constant enhancement and innovation within the production environment.

++ Cost Reduction:
By catching defects early, inspections prevent costly rework, reduce waste of
materials and resources, and minimize the risk of shipping defective products to
customers. This proactive approach to quality control significantly lowers production

costs and improves overall profitability.

+»» Compliance:
Regular inspections ensure adherence to industry regulations and standards,
helping maintain certifications and accreditations. This compliance reduces legal
and financial risks associated with non-compliance, safeguarding the company’s

reputation and operational viability.

+» Customer Satisfaction:
Ensuring product reliability and performance through thorough inspections reduces
customer complaints and returns, thereby enhancing brand reputation for quality.

Satisfied customers are more likely to become repeat buyers and brand advocates.

% Production Efficiency:

Inspections identify bottlenecks or inefficiencies in the production line, helping to
optimize production schedules and resource allocation. The data gathered from
inspections support capacity planning and forecasting, enabling smoother and more

efficient production operations.

+ Inventory Management:
Accurate inspections ensure the precision of inventory counts, help identify and
manage slow-moving or obsolete stock, and support just-in-time manufacturing
practices. This level of control over inventory leads to better resource utilization and

reduced carrying costs.
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« Employee Training and Accountability:
Inspection highlights areas where additional employee training may be needed,
fostering a culture of quality consciousness among workers. It also provides
performance metrics for evaluating production staff, encouraging accountability and

continuous improvement.

% Supplier Management:
Inspections verify the quality of incoming materials and components, providing
feedback to suppliers for improvement. This process supports supplier selection
and evaluation, ensuring that the materials used in production meet the necessary

quality standards.

+» Documentation and Traceability:

Inspections create records for quality audits and certifications, support product
recalls if necessary, and provide data for analyzing long-term quality trends. This
documentation is crucial for maintaining transparency and traceability within the

production process.
3.3.3 Acceptance Sampling

Acceptance sampling is a statistical quality control technique widely utilized for
inspecting final products rather than employing 100% screening or sorting. This method
relies on the principle that a randomly selected sample can effectively represent the

entire lot. Here’s an overview of its steps and purposes:

Steps Involved in Acceptance Sampling:

Segregation . -
into Sample Inspection Decision

Inspection Selection of Samples Making
Lots

1. Segregation into Inspection Lots:
Products are grouped into inspection lots based on predetermined criteria, such

as batch size or production time frame.
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2. Sample Selection:

Samples are randomly chosen from each inspection lot. The size of the sample is

determined by statistical methods to ensure it is representative of the entire lot.

3. Inspection of Samples:
Each item within the sample is carefully inspected to determine its quality.

Inspections may involve visual checks, measurements, or testing against predefined

criteria.

4. Decision Making:
Based on the findings from the sample inspection, a decision is made to either
accept or reject the entire lot. The criteria for acceptance or rejection are typically based

on the number of defective items found in the sample, as well as statistical thresholds.
Purposes of Acceptance Sampling:

% Quality Control of Incoming Materials:
It ensures that raw materials and component parts received from suppliers meet the

required quality standards before they are used in production.

+» Work-in-Process Inspection:
To determine if products in various stages of manufacturing (work-in-process) are

suitable for further processing within the factory.

+«+ Final Product Quality Assurance:

To verify that outgoing products meet specified quality standards before they are

shipped to customers or distributors.
Acceptance Sampling by Variables

Acceptance Sampling by Variables is a quality control technique where the quality
of a batch of products (lot) is assessed based on measurements of a continuous variable,
such as length, weight, or temperature. This method is particularly useful when precise
measurements can be taken, providing detailed information about the process and

product quality.
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Key Concepts
+ Continuous Data:

Continuous data can take any value within a given range. It is not restricted to
predefined categories or discrete units.
Examples: Length of a metal rod, weight of a chemical sample, temperature of a
manufactured part.

+» Specification Limits:
These are the upper and lower bounds set by the product specifications. Products

must fall within these limits to be considered acceptable.

Examples: If the acceptable diameter of a screw is 5mm = 0.1mm, the specification

limits are 4.9mm (lower limit) and 5. 1mm (upper limit).

+» Statistical Parameters:
Mean (Average): The mean is the average value of the sample measurements. It

provides a central value around which individual measurements are distributed.

Standard Deviation: This measures the amount of variation or dispersion of the
sample measurements from the mean. A low standard deviation indicates that the
measurements are close to the mean, while a high standard deviation indicates

more spread out measurements.

+» Acceptance Criteria:
Rules applied to the calculated statistical parameters to decide whether to accept or

reject the lot.

Common Criteria:
» Z-score Method: Determines how many standard deviations an element is from the

mean. Used to identify outliers and assess conformity.

» Confidence Intervals: Specifies a range within which the true population parameter

lies with a certain probability.

» Example Rule: If the mean of the sample measurements lies within the specification

limits and the standard deviation is below a specified threshold, the lot is accepted.
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Advantages of Acceptance Sampling by Variables

+» More Information per Unit Inspected:

By measuring continuous data, more detailed insights into the quality of each unit

are obtained, providing a better understanding of the process variability.

+ Smaller Sample Sizes:

Since variable sampling uses more detailed information, it generally requires

smaller sample sizes to make reliable decisions compared to attribute sampling.

+ Process Insights:

This method can reveal underlying issues in the manufacturing process, such as

trends or shifts in quality, enabling proactive improvements.

Disadvantages of Acceptance Sampling by Variables
+ Precise Measurement Equipment:

Requires accurate and calibrated measurement tools, which can be costly and
require regular maintenance.

+ Complex Calculations and Analysis:

Involves more sophisticated statistical analysis compared to attribute sampling,

necessitating skilled personnel for interpretation and decision making.

Acceptance Sampling by Attributes

Acceptance Sampling by Attributes is a quality control technique where items in a
lot are inspected to determine whether they meet specified criteria. Unlike variable
sampling, which uses continuous data, attribute sampling deals with data that can be

categorized in a binary manner, such as pass/fail or acceptable/defective.

Key Concepts
+» Attribute Data:

Attribute data is categorical and usually binary, meaning each item is classified as
either conforming or nonconforming to the specified quality standards.

Examples: Number of defective items, number of items that pass inspection,
presence or absence of a specific defect.
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Acceptance Number (c):

The acceptance number is the maximum number of defects allowed in the sample
for the lot to be accepted.

Example: If a sample of 50 items is inspected and the acceptance number is 3, the

lot is accepted if there are 3 or fewer defective items in the sample.

% Lot Size (N):

)

The total number of items in the batch or lot.

Example: A shipment of 1000 widgets is considered a lot.

» Sample Size (n):

)

The number of items inspected from the lot to make a decision about the entire
batch.

Example: Inspecting 50 out of 1000 items in a shipment.

Advantages of Acceptance Sampling by Attributes
+« Simplicity and Speed:
The inspection process is straightforward, often involving visual checks or simple

go/no-go gauges, making it quick to perform.

+» No Need for Precise Measurements:
Since the inspection criteria are binary, there is any need for precise and often

expensive measuring equipment.

+ Ease of Implementation:
Attribute sampling is easier to implement and understand which can be beneficial in

environments with limited technical expertise.

Disadvantages of Acceptance Sampling by Attributes
+ Less Information per Unit Inspected:
Because the data is binary, it does not provide detailed insights into the degree of

nonconformance or process variability.

« Larger Sample Sizes:
To achieve the same level of confidence as variable sampling, attribute sampling

generally requires larger sample sizes, increasing the cost and effort of inspection.
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Differences between Variables and Attributes Sampling

In the realm of quality control, sampling methods are critical for assessing the
quality of products or processes. These methods differ significantly in terms of the data
they handle, the sample sizes they require, and the nature of the information they
provide. The choice between variables and attributes sampling depends on the specific
needs and constraints of the quality control process, including the type of data available,
the required level of detail, and the resources at hand. Understanding the differences
between these two methods is essential for selecting the most appropriate approach for

ensuring product quality and meeting acceptance criteria.

Aspect Variables Sampling Attributes Sampling

Type of Data Continuous (e.g., | Discrete (e.g., pass/fail)
measurements)

Sample Size Typically smaller Typically larger

Information per Unit | More detailed Less detailed

Inspected

Complexity More complex (requires | Simpler (counting defects)

calculations)

Equipment Required Measurement instruments Visual inspection or simple
gauges
Decision Basis Statistical parameters | Count of defective items

(mean, standard deviation)

Examples Measuring dimensions, | Counting defective items,

weight, strength visual inspection

3.3.4 Control Charts

A control chart is a graphical representation that displays the collected data
concerning the measured or assessed quality characteristics of items or samples over
time. It serves primarily as a diagnostic tool, dynamically indicating whether there have
been any changes in the characteristics of items since the beginning of a production run.
By continuously updating and plotting data, a control chart promptly identifies undesired
variations, facilitating the exploration of causes and the resolution of manufacturing

issues.
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Principles and Interpretations of Control Charts

Control charts are grounded in statistical sampling theory, which posits that a
sufficiently sized random sample drawn from a lot can effectively represent the entire lot.
All processes, whether semi-automatic or automatic, are subject to variations that can
lead to changes in product dimensions. These variations may stem from chance causes
or assignable causes. Therefore, it is crucial to accept products falling within specified
tolerance limits or control limits to minimize scrap rates. Control limits typically include 1o,
20, or 30, corresponding to confidence levels of approximately 68.27%, 95.45%, or
99.73%. Control charts feature a horizontal axis representing time and a vertical axis
displaying the values of the quality characteristic at each time point. Control limits include
the center line (CL), the lower control limit (LCL = CL - 30), and the upper control limit
(UCL = CL + 30).

The following observations can be had from the control chart.
(i) If all the plotted points for Q lie within the two control limits, the process is said to be in
control otherwise it can be said to be out of control with respect to the quality

characteristics Q.

(i) If the points on a control chart lie close to one of the control lines or the points show
some special trend, then it is very difficult to say anything about the process control. A

typical control chart can be drawn in the following figure.
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Control chart is a horizontal chart where time variable is taken on X-axis and the
corresponding value of quality characteristic on Y-axis at MQ point. Time for two other
limits, lower control limit LCL (MQ - 30Q) and upper control limit UCL (MQ + 30Q) are
drawn taking CL in the centre. The values of quality characteristics cQ are also plotted
on group for different observations from sample or according to time variables. Thus,

control chart is a graph showing the range of expected variability

Purpose and Advantages of Control Charts
% Process Control Indication:
Control charts indicate whether a process is within control (in statistical control) or

out of control (exhibiting significant variations).

+» Process Variability Assessment:
They assess process variability and detect unusual variations that occur during

production.

¢+ Assurance of Product Quality:
Control charts help maintain consistent product quality by monitoring key quality

characteristics.

+ Timely Warning and Reduction of Defects:
They provide early warnings of potential issues, allowing corrective actions to be

taken promptly to reduce scrap and rejection rates.
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+ Guidance for Process Improvement:

By analyzing control charts, organizations gain insights into process selection,

optimization, and setting appropriate tolerance limits.

+» Enhancement of Organizational Reputation:

Effective use of control charts contributes to customer satisfaction by ensuring
product consistency and reliability.

X Chart

The X chart is a graphical tool used in statistical process control to monitor the
central tendency or mean of a process over time. It helps determine whether fluctuations

in process averages are due to random causes or assignable causes. Key features and
uses of the X chart include:

+» Measure of Central Tendency:

- The X chart displays the average values (means) of samples taken from a process.

- It focuses on detecting shifts or changes in the process average.

+ Detection of Process Shifts:
- It identifies erratic or cyclic shifts in the process mean.

- Detects gradual changes in process average, such as tool wear or process
adjustments.

% Variable Chart:
- Among the control charts used in statistical process control, the X chart is most
commonly employed for variables data.

- It complements the Range (R) chart when both are used together.

+« Control Limits:

- Upper Control Limit (UCL) = X + A,R

- Central Line (CL) = X

- Lower Control Limit (LCL) = X - A;R

- Here, X is the mean of sample means, R is the mean of sample ranges, and A, is a
control factor based on sample size.

Periyar University — Online Degree Programme| Self Learning Material- BBA



PU-CODE-OLDP - BBA - Production & Materials Management Unit 3

+» Purpose and Advantages:

- Provides insights into process stability and identifies when processes are out of
control.

- Helps in establishing or modifying processes, specifications, or inspection procedures.

- Aids in quality control of incoming materials by monitoring process averages.

R Chart (Range Chart)

The R chart complements the X chart in statistical process control by focusing on
the variability within a process. It tracks the range of sample values to monitor changes in

process variability over time. Key aspects of the R chart include:

¢+ Variability Control:

- Shows fluctuations in the ranges of samples about the average range (R ).

- Monitors general process variability and detects changes in variability.

« Used with X Chart:

- Typically used alongside the X chart to provide a comprehensive view of process
behavior.

- Helps distinguish between common cause variation (natural variability) and special

cause variation (assignable causes).

+« Control Limits:
- Upper Control Limit (UCL) = D,R

- Lower Control Limit (LCL) = D3R

- D, and D3 are control factors determined by sample size and are used to calculate

control limits.
C Chart (Count of Defects Chart)

The C chart is used to monitor the number of defects per unit or sample. It is
suitable for items where the number of defects is counted, such as components in
electronic devices. Key aspects of the C chart include:

+» Defect Counting:
- Tracks the number of defects in each sample or unit inspected.

- Ideal for parts with discrete defects that can be easily counted.
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+» Control Limits:

- Upper Control Limit (UCL) =C + 3VC

- Lower Control Limit (LCL) = C -3VC

- C is the average number of defects per sample, and YC represents the standard

deviation of the defect count.
P Chart (Proportion Defective Chart)

The P chart monitors the proportion or percentage of defective items in a sample or
batch. It is used to assess the overall quality level by tracking defects as a fraction or
percentage of the total inspected. Key aspects of the P chart include:

+ Quality Assessment:

- Determines the proportion of defective items in the total sample size.

- Evaluates whether fluctuations in product quality are due to chance or other causes.
+ Control Limits:

- Upper Control Limit (UCL) =p + 3Vp (1-p )/n

- Lower Control Limit (LCL)=p - 3Vp (1-p )/n

- p is the overall proportion defective, n is the sample size, and \p (1-p )/n represents the

standard deviation of the proportion defective.
Applications of Control charts

+ Final assemblies (Attribute charts):
Attribute charts are used to monitor characteristics such as presence or absence of
specific attributes in final assemblies. For example, checking if all required

components are present in an assembled product.

+ Manufactured components (Variables charts):
Variables charts, such as X and R charts, are applied to monitor continuous
variables like dimensions (length, diameter), weight, or other measurable properties

of manufactured components like shafts, spindles, balls, pins, holes, and slots.

% Bullets and Shells (Attribute charts):
Attribute charts are used to monitor the presence of defects or non-conformities in
bullets and shells during production. This helps ensure consistency in product

quality and safety.
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+» Soldered joints (Attribute charts):
Attribute charts are used to monitor the quality of soldered joints, ensuring they

meet specified criteria for strength, integrity, and reliability.

+ Castings and Cloth lengths (Attribute, C-charts):
Attribute charts are used for castings to monitor the occurrence of defects such as
cracks, voids, or surface imperfections. C-charts are used for monitoring defect

counts in cloth lengths, indicating the number of defects per unit of cloth.

+ Defects in components made of glass (C-chart):
C-charts are used to monitor defect counts in components made of glass, where

defects like chips, scratches, or breaks may occur.

+ Studying tool wear (Variable charts):
Variable charts, particularly X and R charts, are used to monitor the wear and
performance of tools over time in manufacturing processes like machining,

indicating when tools need replacement or maintenance.

« Punch press works, forming, spot welding, etc. (Attribute charts):
Attribute charts are applied to monitor quality attributes such as proper formation,
adherence to specifications, or absence of defects in operations involving punch

press works, forming processes, and spot welding.

+ Incoming material (Attribute charts):
Attribute charts are used to inspect incoming materials for compliance with quality
specifications before they are used in production processes. This ensures that only

acceptable materials are used, preventing quality issues downstream.

+ Large and complex products like bomber engines, turbines, etc. (C-charts):
C-charts are used for monitoring defect counts in large and complex products such
as bomber engines and turbines. This helps in managing quality by identifying and

addressing defects early in the production process.
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3.3.5 Lets Sum up

Quality control ensures products meet standards
through systematic management techniques. It
involves assessment, addressing deviations,
improving quality, fostering awareness, and reducing

waste. Inspection verifies quality through visual

checks and precise measurements. Acceptance
sampling uses statistical methods to assess product batches, either by variables
(detailed measurements) or attributes (defects count). Control charts monitor
process stability and detect variations, using charts like X, R, C, and P to track
different quality aspects. These tools collectively ensure product consistency,

customer satisfaction, and regulatory compliance.

3.3.6 Self-Assessment

1. What is the primary purpose of quality control?
A) Increase production speed

B) Reduce product size

C) Ensure products meet standards
Self Assessment ) P

D) Lower production costs

2. Which method is used to statistically assess product batches for quality control?
A) Inspection
B) Control charts
C) Acceptance sampling

D) Process improvement

3. What type of chart is used to monitor process stability and detect variations in quality
control?

A) Pie chart

B) Control chart

C) Bar chart

D) Line chart
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4. In acceptance sampling, what does the 'attributes' method assess?
A) Detailed measurements
B) Production speed
C) Defects count

D) Cost reduction

5. Which control chart is specifically used to track the number of defects in a process?
A) X chart
B) R chart
C) P chart
D) C chart

3.4.1 Unit Summary

+ Methods Analysis and Work Measurement involve analyzing and optimizing
work methods.

Methods Study Procedures aim to improve efficiency and productivity.

The Purpose of Time Study is to establish standard times for tasks.

Stop Watch Time Study involves detailed observation using a stopwatch.

+ & & &

Performance Rating assesses worker efficiency relative to standards and
quality.

Allowance Factors adjust standard time for necessary allowances.

Standard Time sets benchmarks for task completion.

Work Sampling Technique estimates work activity proportions.

Quality Control ensures products meet defined standards.

Inspection and Quality Control aim to identify and rectify defects.

+ & £ £ &£ ¥

Acceptance Sampling by Variables checks product quality through statistical

sampling.

+ Acceptance Sampling by Attributes assesses product quality based on
specific characteristics.

% Control Charts monitor process variability and quality trends.

+ Effective Quality Control enhances product reliability and customer

satisfaction.

Periyar University — Online Degree Programme| Self Learning Material- BBA



PU-CODE-OLDP - BBA - Production & Materials Management Unit 3

3.4.2 Glossary

Methods Study

A systematic approach to analyzing and improving the way
work is performed, with the aim of increasing efficiency,

reducing costs, and enhancing productivity

Time Study

A technique used to determine the time required by a
qualified worker to perform a specific task or operation under

normal working conditions

Performance Rating

An assessment of a worker's pace or speed relative to a

defined standard or normal performance level

Allowance Factors

Additional time allocated to account for personal needs,

fatigue, and unavoidable delays during the work cycle

Standard Time

The total time required by an average skilled operator to
complete a specific task or operation, including allowances

for personal and unavoidable delays

Work Sampling

A technique used to determine the proportion of time spent
on various activities by observing workers at random

intervals over a representative period

Quality Control

The process of monitoring and ensuring that products or
services meet established quality standards and customer

requirements

Acceptance Sampling

A statistical technique used to determine whether a batch or
lot of products should be accepted or rejected based on a

sample inspection

Control Charts

Graphical tools used in quality control to monitor and
analyze process variability over time, allowing for the

detection of trends and potential issues

3.4.3 Self — Assessment Questions

processes.

1. Define methods study procedures and explain their significance in improving work

2. Describe the purpose of time study in work measurement. How does it contribute

to productivity improvement?
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3. Compare and contrast stopwatch time study and work sampling technique. What
are the advantages and disadvantages of each method?

4. Explain the concept of performance rating in the context of time study. Why is it
important?

5. How would you calculate standard time for a specific task using time study and
allowance factors? Provide a step-by-step outline.

6. ldentify and explain the key allowance factors considered in time study. How do
these factors affect the calculation of standard time?

7. Evaluate the effectiveness of work sampling technique in different work
environments. In what situations would this technique be most beneficial?

8. Imagine you are an industrial engineer tasked with conducting a time study.
Develop a plan that includes methods study procedures, stopwatch time study, and
performance rating.

9. Discuss the purposes of inspection and quality control in manufacturing. How do
they contribute to overall product quality?

10. Critique the use of acceptance sampling by variables and attributes in quality

control. What are the strengths and weaknesses of each approach?

Activities / Exercises / Case Studies

1. Form a small group and analyze a product production process
using anyone of the method study techniques to observe the
process improvement

2. Select a company in your city and identify the challenges in

optimizing the production schedule.

Activities

Answers for Self- | Module 1

Assessment to 1. B. To identify and eliminate inefficiencies in work

rocesses
check your P

2. C. Setting performance goals for workers

progress . )
3. A. To adjust the observed time to account for worker

performance

4. D. Predetermined Motion Time Systems (PMTS)

5. B. Standard time
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Module 2

1. B. (Observed Pace / Normal Pace) x100

2. C. Changes in working conditions such as heat and light
3. B. Effort

4. D. Personal Needs Allowance

5. C. It does not allow for a detailed breakdown of activities
and delays

Module 3

1. C. Ensure products meet standards

2. C. Acceptance sampling

3. B. Control chart

4. C. Defects count

5. D. C chart

3.4.4 Suggested Readings

1. https://pdfs.semanticscholar.org/deeb/d190d16567f9a371c2753e8dbae9e5ef8

438.pdf

2. https://saspublishers.com/media/articles/SJET45244-248.pdf

3. https://www.newcastlesys.com/hubfs/Quality-Control-Options-for-Small-

Manufacturers-WHITE-PAPER.pdf

4. https://nvipubs.nist.gov/nistpubs/jres/39/jresv39n3p271 A1lb.pdf

https://www.sciencedirect.com/topics/engineering/control-charts

6. https://www.researchgate.net/publication/335924738 Actual time standard ti

me

3.4.5 Open-Source E-Content Links

Understanding

Performance Rating

https://youtu.be/o1qr5sESLRk?si=uv
hSV0JTgiPGd3j6

https://youtu.be/kYI0G-

2 | Stopwatch Time Study tDCfo?si=6BO9NZI9LsXKUA4jd
https://youtu.be/ VGU7UUpnLQ?si=j E E
Techniques of Work =
3 JvaYU1TXHx90Rw =
Measurement b

E cmd-H
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https://youtu.be/Ey4MqgC7Kp7g?si=yr
Inspection and Quality

4 vGWs3F12xM9IXc
Control in Manufacturing

https://youtu.be/wv-

Acceptance Sampling by _
5 hTTgRob6k?si=7gP0elPS9AgwsaFr
Attributes and Variables

3.4.6 References

1. https://nscpolteksby.ac.id/ebook/files/Ebook/Hospitality/Production%20and %2

0Operations%20Management%20(2008)/7.%20Chapter%206%20-
%20QUALITY%20CONTROL.pdf

2. https://www.hgts.com/what-are-the-4-types-of-quality-inspection/

3. https://www.marketing91.com/work-sampling/

4. https://www.mbaknol.com/operations-management/method-study-and-its-

procedures/
5. htips://intactone.com/work-study-method-study-and-work-measurement-

importance-objectives-application-areas/

6. https://www.yourarticlelibrary.com/employee-management/performance-

rating/performance-rating-meaning-systems-and-evaluation/90541
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Hello Learner... Welcome you to the essential
study of Integrated Materials Management.
Explore the concept, service functions, and
advantages of this field. Understand the
importance of Inventory Control, Replenishment
Stock, and Material Demand Forecasting. Master
key tools like MRP, ABC, VED, and FSN Analysis

for effective inventory management. Learn

strategies for managing spares and slow-moving items, and delve into EOQ, EBQ, Stores
Planning, and Materials Handling. Everything you need to know about Integrated

Materials Management....!
4.1.1 Introduction of Material Management:

Materials management is a crucial business function that encompasses the
planning, procurement, storage, and distribution of materials essential for production or
operations. Its primary goal is to ensure the availability of the right materials at the right
time, in the right quantity, at the right place, and at the right cost. This comprehensive
approach includes various aspects such as purchasing, inventory control, warehousing,
transportation, and quality control of materials. By effectively managing these elements,

businesses can optimize their production processes, reduce costs, and enhance overall

operational efficiency.
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The scope of materials management extends to forecasting material requirements,
sourcing reliable suppliers, negotiating favorable prices, and maintaining strong supplier
relationships. A key component of this discipline is inventory management, which
involves striking a delicate balance between maintaining sufficient stock levels and
avoiding excess capital tied up in inventory. To achieve these objectives, many
organizations utilize advanced technologies like Enterprise Resource Planning (ERP)
systems and specialized inventory management software. Materials management plays a
vital role in the broader context of supply chain management, ensuring a smooth flow of
materials from suppliers through production and ultimately to customers. In recent years,
there has been a growing emphasis on sustainable materials management, which
focuses on minimizing environmental impact and conserving resources. Successful
implementation of materials management strategies requires close coordination across
various departments, including procurement, production, finance, and logistics, making it

an integral part of an organization's overall success.

Definitions:

"Materials management is the planning, directing, and controlling of activities concerned
with materials and inventory requirements, from the point of their inception to their
introduction into the manufacturing process. It is the function responsible for the
coordination of planning, sourcing, purchasing, moving, storing, and controlling materials
in an optimum manner so as to provide a pre-determined service to the customer at a

minimum cost." - Philip M. Rosenblatt

"Materials management encompasses all aspects of planning, purchasing, expediting,
transport, inspection, handling, storage, distribution, inventory control, and salvage of
materials. It also includes the essential components of supplier management, quality
control, and forecasting." - Gower and Davies

Meaning:

Materials management can be consolidated as the systematic planning,
coordination, and control of all activities related to the sourcing, procurement, handling,
storage, distribution, and utilization of materials to ensure they are available when
needed, in the right quantity and quality, and at the lowest possible cost. It involves
managing the entire lifecycle of materials from acquisition to disposal, while optimizing

processes to meet goals of efficiency, cost-effectiveness, and customer satisfaction.
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4.1.2 The Concept of Integrated Materials Management:

Integrated Materials Management is a strategic approach aimed at effectively
managing expenses on materials while maximizing returns on investment without
compromising organizational efficiency. This approach involves designing and operating
a system where all functions that impact the flow, conservation, utilization, quality, and

cost of materials work together seamlessly.

To achieve optimal materials management, it's essential to integrate functions such
as materials planning, purchasing, inventory control, receiving, warehousing, material
handling, and disposal of scrap and surplus. When these functions operate
independently, they may achieve efficiency in their own areas but fail to meet the broader

goal of maximizing returns on material investments.

For instance, a purchasing manager might be inclined to buy a large quantity of a
specific item to secure a 10% discount. However, an integrated materials manager would
consider factors like storage space limitations and the costs associated with carrying

excess inventory before making such decisions.

By integrating these functions into a cohesive system, organizations can highlight
the interconnectedness of various operations and focus on achieving overall cost-
efficiency and effectiveness, rather than just operational efficiencies within individual
sectors. This holistic approach ensures that every rupee spent on materials contributes to

achieving the organization's strategic objectives.

Functions of Integrated Materials Management
Integrated Materials Management involves several key functions essential for
effective operations within an organization. Here's a simplified explanation of each
function:
+ Procurement of Materials:
The procurement function is responsible for acquiring materials needed by various
departments within the organization. This includes sourcing suppliers, negotiating
prices, issuing purchase orders, and evaluating supplier performance. Effective
procurement ensures timely availability of materials while adhering to budgetary

constraints and regulatory requirements.
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« Storage Management:
Storage management encompasses receiving, storing, issuing, and handling
materials within the organization. It involves maintaining different types of storage
areas such as raw materials, finished goods, and tools. Proper storage practices
ensure materials are kept in good condition and are readily accessible when
needed. Regular inspections and documentation help in managing inventory

effectively, including identifying obsolete or slow-moving items.

% Logistics and Transportation Management:

Logistics and transportation management plays a crucial role in the movement of
materials efficiently. It involves coordinating transportation methods (such as air,
sea, or rail) to ensure timely delivery of materials to and from the organization.
Efficient transportation systems contribute to cost savings and support the overall
economic growth of the organization by facilitating smooth operations and meeting

customer demand.

% Inventory Control:

Inventory control is the process of managing the organization's stock of materials.
This includes raw materials, finished goods, and other supplies necessary for
production or distribution. Effective inventory control aims to strike a balance
between having enough inventories to meet demand and minimizing excess stock
that ties up capital. It involves forecasting demand, setting reorder points, and

implementing inventory tracking systems to optimize stock levels and reduce costs.

Need of Integrated Materials Management

The need for an integrated approach in materials management is crucial due to its
significant impact on reducing costs. Materials management involves overseeing the
entire lifecycle of materials within an organization, from identifying the need for specific
materials through to their delivery as finished goods to customers. This integrated
concept ensures a unified approach across departments, optimizing the flow and control

of materials.

Materials costs are distributed across various functions within a company, including

sales, production, design, accounts, legal, quality control, maintenance, transportation,

storekeeping, and purchasing. If these functions operate separately, conflicts of interest
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can arise, hindering efficient materials management. Therefore, materials management
cannot be solely the responsibility of one department; it requires collaboration from all
departments. Each department plays a role in controlling costs effectively, and an

integrated approach ensures that they work together towards this common goal.

Integration facilitates a proper balance among the conflicting objectives of individual
functions. It enables swift data transfer through efficient communication channels,
enhancing overall operational efficiency. Only through integration can departments align
themselves with a central materials management department focused on reducing

material costs and minimizing waste across all processes.

In essence, an integrated approach in materials management maximizes efficiency
by leveraging modern methods and systems throughout the organization. It fosters
coordination among departments, enhances cost control efforts, and promotes a unified

strategy towards achieving optimal materials management outcomes.
The objectives of integrated materials management

The objective of integrated materials management approach is to achieve
streamlined operations, efficiency, and cost-effectiveness through centralized

coordination and effective communication. Here are the key objectives:

% Speedy Implementation:
By centralizing materials management, decisions such as purchase orders and
inventory control can be implemented swiftly. This ensures that materials are

procured and managed efficiently to support uninterrupted operations.

« Greater Accuracy:
Integrated management ensures accurate forecasting of material requirements and
timely scheduling. This minimizes errors in procurement and inventory

management, leading to smoother functioning of the organization.

% Improved Communication:
An integrated approach facilitates better communication across departments
regarding material needs, supply schedules, and inventory levels. This enhances

coordination and responsiveness to changes in demand or supply.
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+« Efficient Functioning:
The approach aims to achieve efficient operations by ensuring that materials are
available as needed without excessive stockpiling or shortages. This contributes to

achieving production targets and minimizing costs associated with idle inventory.

+» Achieving Targets:

Integrated materials management focuses on achieving organizational targets by:

o Proper materials planning based on accurate forecasts and demand patterns.

o Systematic handling of materials to minimize damage and maximize efficiency.

o Better inventory turnover to optimize working capital and reduce carrying costs.

o Reduced stock-outs by maintaining optimal inventory levels.

o Shortened lead times in procurement and delivery processes.

o Minimizing storage and preservation costs through effective management
practices.

o Providing prompt solutions to materials-related challenges to maintain
operational continuity.

+ Result-Oriented Communication:
The approach emphasizes clear and effective communication channels to promptly

address materials management issues and ensure that objectives are met.

An integrated setup allows for the effective introduction of advanced electronic data
processing (EDP) systems, which are crucial for managing material functions efficiently
and economically. Centralizing all material-related information under this approach

facilitates data collection and analysis, leading to informed decision-making.

Reliable data and relevant information are essential for making necessary
decisions, and modern organizations are progressively adopting sophisticated EDP
systems within integrated setups. This integration significantly benefits the materials
department by:

v Ensuring proper, efficient, and effective management of materials.

v Enhancing coordination efforts across various functions.

v Improving materials planning processes effectively.

Moreover, an integrated approach fosters a spirit of teamwork among all involved in

materials management, considering them valuable assets to the organization. This
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cooperative environment emphasizes teamwork, boosts morale, and enhances overall
performance.

In India, organizations increasingly recognize the importance of integrated
approaches in achieving dual objectives of minimizing costs and maximizing profits. This
trend underscores the growing adoption and utility of integrated systems across

industries.
Advantages of Integrated Materials Management:

Integrated materials management offers several advantages from a coordination,
efficiency, and cost reduction perspective. These advantages include:
% Better Accountability:
Centralizing materials management establishes clear accountability and
responsibility. It ensures that all material functions are clearly defined and
distributed among departments, facilitating quick identification and resolution of

issues.

+« Improved Coordination:
With centralized authority and responsibility, there is improved coordination among
departments. This alignment fosters better support and cooperation, leading to
smoother operations and enhanced relationships between user departments and

the materials management team.

« Enhanced Performance:
Integration enables better performance across various aspects of materials
management:
o Accurate estimation of material requirements.
o Optimal inventory levels and management.
o Effective production planning and scheduling.
o Timely procurement and delivery of materials.
o Improved control over inventory to reduce costs.
o Efficient utilization of storage space.
o Proper handling and care of materials to prevent damage.
o Rigorous analysis and evaluation of performance metrics.
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4.1.3 Service Function Advantages:

In integrated materials management, the service function plays a crucial role in
ensuring smooth operations and customer satisfaction. Here are the key advantages of
the service function in this context:

« Enhanced Customer Satisfaction:

The service function focuses on meeting customer needs and expectations, which

leads to improved customer satisfaction and loyalty. By addressing customer

queries and resolving issues promptly, the service function ensures that customers

have a positive experience, fostering long-term relationships and repeat business.

+« Improved Coordination:
The service function facilitates better coordination between different departments
involved in materials management, such as procurement, inventory, and
distribution. This coordination helps in synchronizing activities, reducing delays, and
ensuring that materials are available when needed, which in turn supports seamless

operations.

+ Efficient Problem-Solving:

Acting as a central point for addressing issues and complaints, the service function
enables faster and more effective problem resolution. It ensures that problems are
identified quickly and resolved efficiently, minimizing disruptions and maintaining the

flow of operations.

« Streamlined Communication:
Serving as a liaison between various stakeholders, the service function improves
information flow and reduces miscommunications. Clear and consistent
communication helps in aligning goals, sharing updates, and ensuring that everyone
is on the same page, which is crucial for the success of materials management

processes.

+» Cost Reduction:
By optimizing processes and addressing inefficiencies, the service function can help
reduce overall operational costs. It identifies areas where costs can be cut without

compromising quality, such as reducing waste, improving process efficiency, and

negotiating better terms with suppliers.
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+ Increased Responsiveness:
The service function allows for quicker adaptation to changing customer demands
and market conditions. It ensures that the materials management process is flexible

and agile, capable of responding to new challenges and opportunities as they arise.

+ Better Resource Allocation:

By identifying areas that need more attention or resources, the service function
leads to more efficient resource allocation. It helps in prioritizing tasks and
distributing resources where they are most needed, ensuring that the organization

operates effectively and efficiently.

% Quality Improvement:

Through constant feedback and monitoring, the service function contributes to
continuous improvement in product and service quality. It ensures that any quality
issues are promptly addressed and that there is a continuous effort to enhance the

overall quality of materials and processes.

+» Enhanced Decision-Making:
Providing valuable insights and data, the service function supports more informed
decision-making across the materials management process. It helps in analyzing
trends, forecasting demand, and making strategic decisions that enhance

operational efficiency and effectiveness.

¢ Improved Supplier Relationships:

The service function can help in managing and improving relationships with
suppliers, leading to better terms and more reliable supply. Strong supplier
relationships are crucial for ensuring timely deliveries, high-quality materials, and
favorable pricing, all of which contribute to the success of the materials

management process.

+ Increased Operational Efficiency:
By streamlining processes and eliminating bottlenecks, the service function
contributes to overall operational efficiency. It ensures that all aspects of materials

management are working smoothly, reducing delays and enhancing productivity.
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+ Better Inventory Management:

The service function helps in maintaining optimal inventory levels by providing
accurate information on demand and usage patterns. It ensures that inventory is
managed effectively, reducing excess stock and minimizing stockouts, which in turn

helps in maintaining a smooth supply chain.

Compliance Assurance:

Ensuring that all materials management activities comply with relevant regulations
and standards is another key role of the service function. It helps in maintaining
compliance with legal and regulatory requirements, reducing the risk of penalties

and ensuring that the organization operates within the established guidelines.

4.1.4 Let’s Sum up

Materials management is vital for planning, procuring,
storing, and distributing materials for production,
aiming to ensure the right materials are available at the
right time, place, and cost. Integrated materials
management coordinates functions like procurement,

A " storage, logistics, and inventory control, optimizing

advanced technologies like ERP systems further optimizes processes

supports sustainable practices.

efficiency and reducing costs. This approach enhances communication, improves
coordination, and supports efficient problem-solving and decision-making. Key
benefits include better accountability, improved supplier relationships, increased

operational efficiency, and enhanced customer satisfaction. Implementing

and

4.1.5 Self-Assessment
1. What is the primary goal of materials management?

A. To increase the number of suppliers

right cost

v
M=
v

C. To reduce the quality control processes

D. To maximize storage space utilization

B. To ensure the availability of the right materials at the

right time, in the right quantity, at the right place, and at the
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2. Which function is NOT typically included in materials management?
A. Purchasing
B. Inventory control
C. Marketing
D. Warehousing

3. What is a key benefit of an integrated materials management approach?
A. Increased operational inefficiency
B. Improved communication and coordination across departments
C. Higher costs due to excess inventory

D. Independent operation of departmental functions

4. Which technology is often utilized in materials management to optimize processes?
A. Customer Relationship Management (CRM) systems
B. Enterprise Resource Planning (ERP) systems
C. Social Media Management tools

D. Content Management Systems (CMS)

5. What is a major advantage of the service function in integrated materials
management?

A. Increased stockouts

B. Enhanced customer satisfaction and loyalty

C. Higher operational costs

D. Reduced supplier relationships

4.2.1 Inventory Control:

Inventory control is the process of managing and regulating the investment in
materials and parts held in stock within predefined limits, as per the inventory policy

established by Gordon B. Carson.

Distinction between Materials Control and Inventory Control:
Materials control is primarily an operational process that encompasses all activities
related to storekeeping, from receiving materials to issuing them and other associated

functions. It operationalizes the inventory policies set by inventory control.
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On the other hand, inventory control is a management process that precedes

storekeeping. It lays the foundation by establishing the scope and guidelines for inventory
management, ensuring that materials are purchased and stored at the lowest cost

possible without disrupting production or distribution schedules.

4.2.2 Functions of Inventory:

Inventory serves several critical functions in an organization, ensuring that the flow

of goods and materials supports efficient and effective operations. Here are the primary

functions of inventory:

Buffer Stock

Inventory acts as a buffer to protect against uncertainties in demand and supply. It
ensures that there is enough stock to meet customer needs even when demand
fluctuates or supply chain disruptions occur.

Decoupling Function

Inventories help in decoupling different stages of production and supply processes.
By holding stock, companies can continue operations even if there are delays or
interruptions at any point in the supply chain.

Economies of Scale in Production

Maintaining inventory allows for bulk production and purchasing, which can reduce
unit costs through economies of scale. This helps in achieving cost efficiency and
maximizing profitability.

Speculation

Inventory can be held in anticipation of price increases or shortages. By purchasing
and storing materials in advance, organizations can avoid higher costs or potential
supply issues in the future.

Seasonal Demand Management

Inventories allow companies to manage seasonal variations in demand. By
producing or purchasing goods in advance of peak seasons, businesses can ensure
they have adequate stock to meet increased customer demand.

Continuous Production

Maintaining appropriate inventory levels ensures a steady supply of raw materials
and components, supporting continuous production processes and avoiding

downtime due to stockouts.
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+ Lead Time Reduction
Inventories help to bridge the gap between the time a purchase order is placed and
when the goods are received. This reduces lead time and ensures that production
and sales processes are not interrupted.

+»» Customer Service Improvement
By having sufficient inventory on hand, organizations can meet customer orders
promptly. This improves customer satisfaction and loyalty by ensuring products are
available when needed.

+« Protection Against Supply Chain Disruptions
Inventory provides a buffer against disruptions in the supply chain, such as delays
from suppliers, transportation issues, or other unforeseen events. This helps
maintain stable operations and consistent product availability.

+ Production Smoothing
Inventory allows for smoothing production schedules by absorbing fluctuations in
production levels. This helps in maintaining consistent output and avoiding the
inefficiencies of fluctuating production rates.

+» Flexibility in Operations
Inventories provide the flexibility to respond quickly to changes in market demand or
production requirements. This agility is crucial in dynamic markets where customer
preferences and demand can change rapidly.

+ Risk Management

Holding inventory can mitigate risks associated with supply shortages, demand

spikes, and other uncertainties. It acts as a form of insurance against various

operational risks.
4.2.3 Importance of Inventory:

The Importance of Inventory Control in Organizations

Prevent Delays Due to Inventory Shortages: Ensuring that there is enough inventory
to meet customer demand is critical for maintaining smooth operations and customer
satisfaction. Shortages can lead to production halts, delayed deliveries, and lost sales
opportunities, which can harm an organization's reputation and profitability. Effective
inventory control involves accurate demand forecasting, timely reordering, and

maintaining safety stock levels to prevent such delays.
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Minimize Costs Related to Holding Inventory: Holding inventory incurs costs such
as storage, insurance, and taxes. Additionally, over time, items in inventory can become
obsolete, leading to losses if they cannot be sold or used. Efficient inventory
management seeks to balance the cost of holding inventory against the need to meet
demand promptly. This involves techniques like Just-in-Time (JIT) inventory and

economic order quantity (EOQ) to minimize holding costs while ensuring availability.

Return on Investment (ROI)

One of the key financial metrics that organizations use to gauge the effectiveness of
their operations is Return on Investment (ROI). ROI is calculated using the following
formula:

Return on Capital = Profit/Capital Investment
= Profit: The financial gain obtained after subtracting all costs from revenue.
= Capital Investment: The total amount of money invested in the business,

including inventory, equipment, facilities, and other assets.

ROI measures how effectively an organization is using its capital to generate profit.

A higher ROI indicates better utilization of capital and more efficient operations.

Factors Influencing Profit Margins
% Market Competition:
Profit margins in business can be influenced by a variety of external factors, such as
the presence of competitors, which can affect pricing strategies and market share.
Competitive pressures may force businesses to lower prices or increase spending

on marketing and innovation to maintain their market position.

+ Economic Conditions:

Inflation, interest rates, and overall economic health can impact consumer spending
and business costs. During economic downturns, reduced consumer spending can
lead to lower sales, while rising costs of raw materials and labor can squeeze profit

margins.

+ Regulatory Environment:
Changes in regulations can introduce new costs or opportunities for businesses.

Compliance with new laws may require additional investments in technology,
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training, or processes, impacting profitability. Conversely, deregulation can open up

new markets or reduce compliance costs, enhancing profit margins.
The Role of Efficient Inventory Management

% Optimizing Inventory Levels:
By carefully managing inventory levels, organizations can ensure that they have just
enough stock to meet demand without holding excess inventory. This helps reduce
the capital tied up in inventory, freeing up resources for other investments or
operational needs. Techniques like demand forecasting, inventory turnover
analysis, and automated inventory management systems are crucial in achieving

optimal inventory levels.

+ Reducing Holding Costs:
Minimizing the amount of inventory held reduces storage costs, insurance, and
taxes. It also reduces the risk of inventory obsolescence, which can lead to
significant financial losses. Adopting strategies such as drop shipping, vendor-
managed inventory (VMI), and consignment stock can help in reducing holding

costs.

«+ Ensuring Smooth Operations:
Proper inventory management ensures that goods are available when needed,
preventing production delays and lost sales. It supports customer satisfaction by
ensuring timely delivery of products and services. This involves maintaining
accurate inventory records, timely reordering, and effective supply chain

coordination.

% Enhancing Financial Planning:
Efficient inventory management provides better visibility into inventory levels and
turnover rates. This helps in budgeting and financial planning, allowing
organizations to forecast needs more accurately and allocate resources more
effectively. Advanced inventory management software can provide real-time data

and analytics to support financial planning and decision-making.
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Achieving Organizational Goals
% Maximizing Profitability:
Efficient inventory management reduces unnecessary costs, freeing up resources
that can contribute to profit. By minimizing waste and optimizing resource use,

organizations can enhance their overall profitability.

% Managing Operational Risks:

Proper inventory levels prevent disruptions in production and supply chain
operations, ensuring business continuity. Effective risk management involves
identifying potential supply chain vulnerabilities and implementing strategies to

mitigate these risks.

% Improving ROI:
By minimizing capital tied up in inventory and reducing related costs, organizations
can improve their return on investment, indicating better use of their financial
resources. Improved ROI reflects the organization's ability to generate more profit

from its investments, demonstrating financial efficiency and effectiveness.
4.2.4 Replenishment Stock:

Replenishing stock is crucial for any organization, as it directly impacts its financial
health and operational efficiency. There are two main types of capital in any organization:
fixed capital, which includes buildings and machinery, and working capital, which includes
inventory. Unlike fixed capital, working capital tied up in inventory can be adjusted and

optimized.

Efficient inventory management plays a significant role in enhancing profit margins
by reducing operational costs associated with inventory, lowering production costs,
increasing competitiveness, and improving turnover rates. Surpluses tie up capital, while
shortages lead to operational difficulties. Scientific inventory control methods help

eliminate these issues and prove their importance in organizational success.

In today's complex and competitive industrial environment, the materials manager
plays a critical role in restocking the organization's stores efficiently. The manager cannot

afford to rely on trial-and-error methods, as this could result in costly outcomes. Instead,
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they must carefully balance different stock levels to ensure materials are available when

needed while minimizing holding costs.

Materials are received, stored, preserved, and issued on demand by the
storekeeper. When stock levels reach a critical point, the storekeeper alerts the materials
and purchase departments to replenish supplies to fulfill future requisitions. Failing to
replenish stock promptly can bring operations to a standstill, leading to wasteful

expenditures and disrupting economic activities within the organization.

Therefore, effective replenishment of materials involves proactive steps to purchase
fresh stocks either when supplies are exhausted or when they reach a predefined reorder
level. This ensures continuous availability of materials and supports the organization in

achieving its operational goals efficiently.

4.2.5 Let’s Sum up
Inventory control is the process of managing materials within

predefined limits to ensure efficient operations and cost-

effectiveness. It distinguishes between materials control, which

A

Inventory serves functions such as buffering against demand uncertainties,

is operational, and inventory control, which is managerial.

enabling economies of scale, and supporting continuous production. Efficient
inventory management minimizes holding costs, prevents production delays, and
improves ROI. Effective replenishment ensures continuous material availability
and supports organizational goals. Advanced techniques and proactive

management are crucial for optimizing inventory levels and enhancing profitability.

4.2.6 Self-Assessment

1. What is the primary distinction between materials control
“* and inventory control?
l A. Materials control is a management process, while

inventory control is operational.

B. Materials control deals with financial aspects, while
‘ inventory control deals with quality control.
= C. Materials control is an operational process, while
inventory control is a management process.

D. Materials control focuses on sales, while inventory control focuses on production.
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2. Which of the following is NOT a function of inventory?
A. Buffer stock
B. Customer service improvement
C. Product marketing

D. Lead time reduction

3. Efficient inventory management helps in achieving which of the following
organizational goals?

A. Increasing operational risks

B. Reducing operational costs

C. Increasing stockouts

D. Enhancing market competition

4. What is a key advantage of efficient inventory control in relation to ROI?
A. Maximizes capital tied up in inventory
B. Improves the return on investment by reducing related costs
C. Decreases production efficiency

D. Increases the risk of inventory obsolescence

5. When should the storekeeper alert the materials and purchase departments to
replenish supplies?

A. When inventory levels reach a critical point or reorder level

B. When there is no demand for materials

C. When new products are introduced

D. When production schedules are completed

4.3.1 Material Demand Forecasting:

Forecasting involves estimating future sales or demand for products based on
historical data and assumptions about external economic factors. It's a critical part of both
strategic and operational planning, bridging the gap between planning and control in an

organization.

There are two main types of forecasting: short-term and long-term. Short-term

forecasts cover periods less than a year and are used for materials control, scheduling,
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and budgeting. Long-term forecasts extend beyond a year and are essential for product
diversification, sales planning, advertising budgets, capacity planning, and investment

decisions.

In the context of inventory control, accurate demand forecasting is crucial. It helps
determine how much inventory should be kept on hand to meet future demand without
excessive stocking or stockouts. Forecasts also assist in predicting material
requirements, procurement lead times, scrap rates, and other factors essential for

effective production and operations management.

The marketing department plays a pivotal role by providing forecasts based on
customer demand and market conditions. This input is vital for production planning and
ensures that the organization can meet customer needs efficiently. Similarly, in materials
management, forecasting not only predicts material needs but also estimates the time
required to acquire or process these materials.

Short-term Objectives:
+ Production Policy Formulation:
Forecasting helps in planning production volumes to align with anticipated sales.

This ensures continuous material supply and optimal inventory levels.

+» Machine Utilization:
By predicting demand, production schedules can maximize machine capacity

utilization, enhancing operational efficiency.

+« Labor Management:
Anticipated production needs based on forecasts enable effective scheduling and

deployment of skilled and unskilled labor.

+ Price Policy:
Forecasting aids in setting stable pricing strategies that mitigate price fluctuations

during economic shifts, ensuring market stability.

% Sales Control:
Regional demand forecasts guide setting sales targets for different territories,

facilitating performance evaluation.
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« Financial Planning:
Sales forecasts help estimate financial requirements, optimizing financial planning

and minimizing costs associated with obtaining finance.

Long-term Objectives:
¢+ Production Capacity Planning:
Long-term forecasts assist in determining optimal plant size and production capacity

alignment with future sales projections.

% Labor Management:
Accurate forecasts enable better planning for labor needs, optimizing labor costs as

a significant component of production expenses.

++» Capital Structure:

Long-term production plans based on forecasts assist in arranging adequate and

cost-effective long-term financing from various sources.

Long-term sales forecasts are critical for strategic decision-making and policy
formulation, ensuring the firm's alignment with market demands and achieving long-term
success. The reliability and quality of forecasting mechanisms significantly influence

organizational strategies and outcomes.

Steps in Forecasting of Demand
1. Determining Objectives:

Begin by clearly defining the goals and objectives of the sales forecasting process.

2. Forecasting Period:

Decide whether the forecast will cover the short-term or long-term period.

3. Scope of Forecast:

Specify the scope of the forecast, whether it pertains to specific products,

geographic areas, industry sectors, or global markets.

4. Subdividing the Task:

Divide the forecasting task into manageable groups based on product types,

geographic regions, market segments, or customer demographics.
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5. Identifying Variables:
Identify and prioritize the variables that influence sales, ensuring all relevant factors

are considered.

6. Selecting Forecasting Method:
Choose an appropriate forecasting method based on the nature of data available,

the purpose of the forecast, and the desired level of accuracy.

7. Data Collection and Analysis:
Gather relevant data, analyze it using statistical or graphical techniques, and cross-

check for consistency and reliability.

8. Correlation with Sales Promotion:
Assess how sales forecasts align with planned sales promotion strategies such as

advertising and personal selling.

9. Competitor Analysis:
Study competitors' activities, strategies, and market positioning as they impact the

company's sales volume.

10. Preparing Final Forecasts:
Review initial forecasts, make necessary adjustments based on analysis, and

finalize the sales forecast figures.

11. Evaluation and Adjustment:
Continuously monitor actual sales performance against forecasts at regular intervals
(monthly, quarterly, etc.), make adjustments as needed, and incorporate lessons learned

into future forecasts.
A. Judgemental Techniques

+ Opinion Survey Method:
This method involves collecting feedback from potential buyers through structured
questionnaires or interviews. It helps in understanding consumer preferences,

buying behaviors, and expectations related to a product or service.
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+ Experts Opinion Method:
Relies on insights and predictions from industry experts or experienced individuals.
This approach is particularly useful for forecasting demand of established products

where historical data may be limited or less relevant.

¢ Customer and Distributor Surveys:
Surveys gather data directly from customers and distribution channels. Feedback
from retail outlets, distributors, and sales teams provides valuable insights into

current market demand trends and customer preferences.

% Marketing Trials:
Conducted for new products, marketing trials involve introducing the product to a
limited market segment to gauge initial consumer acceptance, preferences, and

potential demand patterns.

+ Market Research:
Utilizes external agencies to conduct comprehensive studies on consumer behavior,
market trends, competitive landscape, and economic factors influencing demand. It

provides detailed insights into market dynamics essential for accurate forecasting.

+ Delphi Method:
Involves iterative rounds of structured questionnaires with a panel of experts to
achieve consensus on future demand scenarios. It minimizes bias by synthesizing

diverse expert opinions and adjusting forecasts based on collective insights.

B. Time Series Methods
% Simple Average Method:
Calculates the average of historical data points over a specified period to forecast
future demand. It's straightforward but may not capture trends or seasonal

variations adequately.

+ Moving Average Method:
Smooths out variations by averaging a subset of sequential data points, giving more
weight to recent observations. It helps in reducing short-term fluctuations for a more

stable forecast.
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+» Weighted Average Method:
Assigns different weights to historical data points based on their relevance, with
higher weights given to recent data. This method enhances accuracy by reflecting

changes in demand patterns over time effectively.

+ Trend Correction Method (Double Exponential Smoothing):
Adjusts forecasts by considering both level and trend components observed in
historical data. It incorporates smoothing factors to minimize errors and improve the

accuracy of long-term forecasts.
C. Causal (Econometric) Forecasting Methods

% Regression and Correlation Analysis:
Establishes statistical relationships between sales and variables like consumer
income, pricing, and promotional activities. It quantifies the impact of these factors

on demand to predict future sales accurately.

< Input-Output Analysis:
Examines how changes in one sector of the economy affect demand for products in
another sector. It identifies interdependencies and economic flows to forecast

demand based on broader economic trends.

+ End-Use Analysis:
Analyzes how different sectors or industries utilize a product to anticipate future
demand. It provides insights into specific consumption patterns and preferences

that influence overall market demand dynamics.

The limitations of demand forecasting:

R/

+» Changing Consumer Preferences:

Fluctuations in consumer needs, tastes, and fashion trends can significantly impact
sales forecasts. Products that align well with consumer preferences thrive, while
others may fail to meet sales targets unless forecasts are regularly updated to

reflect evolving consumer preferences.
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+ Lack of Historical Data:
Forecasting accuracy suffers when historical sales data is sparse or unavailable for
certain products. In such cases, managers must rely on less reliable guesswork to

estimate future demand.

+« Anticipating Growth:
Predicting sustained growth over extended periods is challenging. Forecasts need
to consider potential growth rates carefully to avoid overestimating or

underestimating future demand.

«+ Psychological Factors:

Forecasting consumer psychological factors, such as sudden shifts in confidence or
apprehension about the future, is complex. External events like rumors or economic
uncertainties can quickly influence consumer behavior, impacting demand

unpredictably.
4.3.2 MRP:

Materials Requirement Planning (MRP) is essential for production planning and
inventory control. It categorizes techniques into direct and indirect material planning,
further classified by value. MRP uses a structured approach to convert production plans

into material requirements, ensuring availability without excess inventory costs.

MRP is both a scheduling and inventory management technique. It starts from the
master production schedule for finished goods, breaks down to sub-assemblies and raw
materials, considers lead times, and evaluates current inventory levels. This systematic
process determines when and how much of each material is needed to fulfill production

requirements.

Conditions for MRP:
MRP is beneficial when:
v Products are complex with multiple assembly levels.
v" Long procurement lead times are involved.
v Specific manufacturing plans are needed.
v

Inventory reduction is a priority.

Periyar University — Online Degree Programme| Self Learning Material- BBA



PU-CODE-OLDP - BBA - Production & Materials Management Unit 4

Objectives of MRP:

+ Inventory Reduction:

Minimize excess inventory by ordering components as needed.

+» Lead Time Reduction:

Coordinate procurement and production to meet delivery deadlines.

«» Realistic Commitments:

Provide accurate delivery schedules to enhance customer satisfaction.

*» Increased Efficiency:

Improve production efficiency by synchronizing operations and minimizing

interruptions.
Functions Served by Materials Requirement Planning (MRP):

% Order Planning and Control:
» MRP assists in determining the timing and quantity of purchase orders for
materials and components needed in production.
» It ensures that orders are placed in such a way that materials arrive just in time
for use in manufacturing, minimizing inventory holding costs and ensuring
production continuity.

R/

+¢+ Priority Planning and Control:

» MRP helps prioritize production activities by comparing the expected availability
date of materials/components with the actual date they are needed.

» This prioritization ensures that critical components are available when required

for production, thereby preventing delays and disruptions.

+ Basis for Capacity Planning and Business Plan Development:

» MRP provides the foundational data for capacity planning, helping businesses
determine their production capacity requirements based on the scheduled
production of finished goods.

» It supports the development of broader business plans by aligning production
schedules with overall strategic goals and market demands.
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Procedural Steps in Materials Requirement Planning (MRP):
1. Determine Gross Requirements of Finished Products:
Aggregate the quantity needed from three sources: pending sales orders, sales

forecasts, and management adjustments to smooth production.

2. Determine Net Requirements of Finished Products:
Adjust gross requirements by subtracting available inventory to find net

requirements.

3. Develop Master Production Schedule (MPS):
Create a detailed plan specifying what products to manufacture over a defined

period based on net requirements.

4. Explode the Bill of Materials (BOM) and Determine Gross Requirements:
Break down the BOM for each assembly to identify parts and quantities needed.
Compute gross requirements by multiplying net requirements of assemblies by BOM

quantities.

5. Screen 'B' and 'C' Category Items:
Identify and manage items categorized as 'B' (low value) and 'C' (very low value)

based on their importance and usage.

6. Determine Net Requirements of ltems:
Adjust gross requirements of each item by considering current stock on hand and

stock on order. Decide whether to replenish based on actual need.

7. Adjust Requirements for Scrap Allowance:
Account for expected scrap and waste during manufacturing by estimating losses

and adjusting net requirements accordingly.

8. Schedule Planned Orders:
Determine when and how much of each item to order, considering manufacturing

cycle times and delivery schedules.

9. Explode the Next Level of Assemblies:
Repeat steps 5 to 7 for each subsequent level of the BOM, ensuring all parts and

quantities are determined and time-phased.
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10. Aggregate Requirements and Determine Order Quantities:
Consolidate demands for common items across different assemblies before

placing orders to optimize purchasing and production efficiency.

11. Write and Place Planned Orders:

Generate purchase orders or work orders based on the MRP calculations and

requirements, ensuring clarity and accuracy.

12. Maintain Schedules:
Regularly monitor and follow up on orders to ensure timely delivery. Expedite as

needed to resolve any delays or issues.

Assumptions of a Successful MRP Program:
A successful Materials Requirement Planning (MRP) program relies on several key
assumptions:
% Availability of Suitable Computer:
Requires a computer with adequate capacity to handle MRP calculations and data

storage.

% Use of Assembly Line Principle:
Manufacturing operations are structured based on assembly line principles to

facilitate efficient production flow.

+ Accurate Bill of Materials (BOM):

Up-to-date and precise BOMs for all assemblies are essential to accurately

determine material requirements.

++ Existence of Updated Master Schedule:
A master schedule that is regularly updated and accurate, providing the foundation

for MRP calculations.

MRP System Overview:

An MRP system utilizes inputs such as Master Production Schedule (MPS),
Inventory Status File, and Bill of Materials (BOM) to generate outputs like planned order
releases, order rescheduling, and planned orders. It operates on the principle of

perpetual inventory, calculating net requirements based on current inventory levels and

scheduled receipts.
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Pre-requisite Information for Installing MRP System:

Before installing an MRP system, essential pre-requisite information includes:

Existing customer orders and open orders for production planning.

Forecast of demand for products over the planning horizon.

Rough-cut capacity plan to anticipate resource shortages.

Product structure detailing how components assemble into finished products.
Information on product design changes and current inventory levels.
Planned inventory receipts expected during the planning horizon.

Advantages and Disadvantages of MRP System:

Advantages:

Detailed inventory control in real-time or near real-time.

Improved production scheduling by setting material arrival deadlines.
Reduction in inventory levels by optimizing timing of material orders.
Capacity planning support.

Ability to simulate different inventory ordering policies.
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Disadvantages:
o Long planning and implementation time.
o High data entry and maintenance requirements.
o Dependency on forecasts and lead time estimates can sometimes lead to
inaccurate outputs.

o High initial investment in computer infrastructure for larger scale operations.

MRP I
Manufacturing Resource Planning (MRP-II) is an integrated system that harmonizes
all facets of a business operation. It coordinates sales, purchasing, manufacturing,
finance, and engineering through a unified database and centralized production plan.
This system is structured into three main components:
% Product Planning Functions:
Managed at the executive level, this involves strategic decisions regarding product

lines and long-term production goals.

¢+ Operations Planning:
Handled by staff units, operations planning translate strategic decisions into detailed

production schedules and resource allocations.

¢+ Operations Control Functions:
Managed by manufacturing supervisors, operations control oversees the day-to-day
execution of production plans, ensuring adherence to schedules and resource

availability.

Interaction among these divisions facilitates continuous feedback on overall
resource adequacy, commitment fulfilment, and operational performance. This feedback
loop enables agile responses to changing conditions based on real-time operational data.
The MRP-II system depicted in Figure illustrates its operational flow:

o It begins with developing a production plan derived from the business strategy,
specifying monthly production levels for each product line over a multi-year
horizon.

o Production departments are tasked with meeting these commitments, sales
departments align sales efforts accordingly, and finance ensures adequate

financial resources are available.
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o The production plan then guides the master schedule, detailing weekly
production quantities for specific products. If capacity constraints arise,
adjustments are made either to the master schedule or to capacity planning.

o MRP uses this master schedule to generate material requirements and prioritize
production schedules. Detailed capacity analysis verifies if resources are
sufficient across all work centers during scheduled periods.

o Execution and control activities are implemented to ensure the master schedule
is met effectively.

MRP I
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MRP i

MRP-III represents an advanced iteration of MRP-II, integrating concepts from
MRP-I, JIT (Just-In-Time), expert systems, increased operator involvement, and
Simultaneous Engineering. Unlike MRP and MRP-II, which were standardized solutions,
MRP-IIl emerged from the British computer manufacturer, ICL, in April 1990 as a

synthesis of existing methodologies rather than a pre-packaged solution to manufacturing
management challenges.
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4.3.3 ABC:

ABC Analysis is a method of inventory control that classifies items based on their
importance, aiming to allocate resources efficiently. Originating at General Electric in the
USA, it categorizes inventory items into classes A, B, and C according to their value and
usage.

An effective inventory control system prioritizes high-value items for closer
monitoring and management, ensuring they receive adequate attention and protection
compared to lower-value items. This principle, known as Control by Importance and
Exception (CIE), is operationalized through ABC analysis, also referred to as Always

Better Control or Proportional Value Analysis.

The Pareto Principle, or the 80/20 rule, underpins ABC analysis by suggesting that
roughly 20% of items (A class) often account for 80% of the inventory value or usage
impact. This principle guides the classification process, helping organizations focus

efforts where they will have the most significant impact.
Implementation of ABC Techniques:

1. Classification:
Inventory items are classified into A, B, or C categories based on their total cost, with A

items being the highest and C items the lowest.
2. Evaluation Criteria:

A Class Items: These items require stringent control due to their high value and
potential impact on operations if stock-outs occur. Close monitoring, frequent reviews,

and possibly vendor contracts ensure continuous supply.

B Class Items: Moderately valued items that require regular attention and control,

managed using computer-based systems with periodic reviews.

C Class Items: Items of lower value and usage, which can be managed with routine

controls like reorder point systems without extensive monitoring.
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inventory.

4. Limitations:

Advantages of ABC Analysis:

inventory turnover.

usage and value.

priorities and values may change.

related efforts and costs.

o Enables focused inventory management, reducing costs associated with excess

o Improves efficiency by directing attention to critical items, enhancing overall

o Helps in identifying obsolete items and optimizing inventory levels based on

o Requires standardization and periodic review to remain effective, as item

o Some critical items may be undervalued in monetary terms but crucial for
operations, necessitating careful consideration beyond monetary value.

ABC Analysis serves as a powerful tool in inventory management, aligning resources

with the critical needs of the organization and ensuring efficient allocation of inventory-

Sums up the type of control that is required on different types of items.

Nature

Class A- Items
having high

consumption value

Class B- ltems
having moderate

consumption value

Class C- ltems
having low

consumption value

1. Value (monetary)

High consumption

Moderate

consumption

Low consumption

2.Subdivision helps
the selective
control-A1,A2,A3
and so on
depending on the

value of the items

Further subdivision
possible if

necessary

Subdivision is

however, necessary

No subdivision

3.Extent of control

Very strict control

Moderate control

Loose control

4.Frequency of

order

Frequency ordering

Once in 3 months

Once in 6 months or

in a year
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5.Lead Time Maximum efforts to | Moderate efforts to | Minimum efforts to
reduce lead time reduce lead time reduce lead time

6.Level of Should be taken Can be supervised Can be supervised

Management care by senior by middle by the clerical staff.
officers management

7.Period of review

Review of waste,
obsolete and
surplus items after a
month or every 15

days.

Review of waste,
obsolete and
surplus items after

every 3 months.

Annual review over
obsolete and

surplus items

8.Source of supply

As many sources as

possible

Three or more

reliable sources

Three reliable
sources for each

item

9.Follow up

Maximum follow up

(attention)

Periodic Follow up

Follow up only in

exceptional cases

10.Safety Stocks

Very low safety

Moderate safety

High level of stocks.

stocks
11.Centralisation Centralised Combined i.e., Decentralised
(purchasing & purchasing Centralised and purchasing
storage) Decentralised

purchasing
12.Value Analysis Rigorous Moderate Minimum.

13.Control Weekly control Monthly control Quarterly Control
statements statements statements statements
14.Type of Analysis | Rigorous value Moderate value Minimum value

(coding colour)

analysis colour- Red

analysis
Colour- Pink

analysis

Colour - Blue

15.Forecasting

Accurate
forecasting in

material planning

Estimated based on

present plans

Rough estimates for

planning

16.Posting in ledger

Individual posting

Small group

postings

Group postings
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4.3.4 VED:

VED classification, which stands for Vital, Essential, and Desirable, is commonly
used for categorizing spare parts, particularly in situations where demand patterns are
unpredictable compared to raw materials. Spare parts, especially for aging machinery,
may see sudden increases in demand for maintenance purposes. Traditional methods of

inventory management may not account for these fluctuations effectively.

In VED classification, parts are categorized based on their importance and criticality
to plant operations. ltems deemed vital to operations are classified as 'V'. Essential items
receive an 'E' classification, indicating significant importance but not as critical as vital
items. 'D' classification is given to items considered desirable but not essential for

immediate operations.

The classification process considers factors such as criticality for machine
functioning, availability, price, and one's own experience. For instance, readily available
items may not receive a 'V' classification, whereas imported or critical components

automatically qualify as 'V' items due to their importance.

Implementation Guidelines:

V (Vital) Items:

Require substantial stock levels due to their critical role in operations. Close monitoring
and stringent control are necessary, especially if they fall into the 'A’ category.

E (Essential) Items:

Important for operations but may not require as rigorous control as 'V' items. Managed
with moderate stock levels and periodic reviews.

D (Desirable) ltems:

Iltems of lower importance that may not necessitate stocking if they are also classified as

'C". Minimal attention is required for these items.
4.3.5 FSN Analysis:

FSN classification is a method used to categorize inventory items based on their
issue patterns from stores. The acronym FSN stands for Fast-moving, Slow-moving, and
Non-moving. This classification is particularly useful for managing obsolescence within

inventory.
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Key Points:

Fast-moving (F) ltems: These are inventory items that have a high rate of issues or
consumption from stores. They are in constant demand and require regular monitoring to

ensure adequate stock levels.

Slow-moving (S) ltems: These items have a lower rate of consumption compared to fast-
moving items. They may have occasional demand or a fluctuating usage pattern.

Monitoring of these items is necessary to avoid overstocking and obsolescence.

Non-moving (N) ltems: Non-moving items are those that have not been issued from
stores over a long period. They are at risk of obsolescence and require careful
management. Reasons for items becoming non-moving could include changes in

technology, specifications, or reduced demand.
Purpose of FSN Classification:

FSN classification helps highlight inventory items that need specific attention based
on their usage patterns. It provides managers with clear insights into which items are
critical (F), which need careful monitoring (S), and which require immediate action to

prevent obsolescence (N).

4.3.6 Let’s Sum up
: This Module covers material demand forecasting, its types,
objectives, and methods, highlighting the critical role of
accurate demand forecasting in inventory control and

production planning. It details Materials Requirement

Planning (MRP), including its objectives, procedural steps,
and prerequisites for successful implementation. The content also explains
inventory control techniques like ABC, VED, and FSN analyses, which classify
items based on their importance, value, and usage patterns to optimize inventory
management and reduce costs. Additionally, it touches on MRP-lII and MRP-III
systems, emphasizing their integrated approach to harmonize various business

operations and improve overall efficiency.
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4.3.7 Self-Assessment

1. What are the two main types of forecasting in material
.: demand forecasting?

A. Strategic and Operational

B. Short-term and Long-term

C. Quantitative and Qualitative

D. Predictive and Prescriptive

2. Which of the following is a primary objective of Materials Requirement Planning
(MRP)?

A. Increase production costs

B. Maximize excess inventory

C. Minimize lead times

D. Reduce production efficiency

3. In ABC analysis, which class of items requires the most stringent control due to their
high value?

A. Class A

B. Class B

C.Class C

D. Class D

4. Which classification method is used specifically for categorizing spare parts based on
their importance to plant operations?

A. ABC Analysis

B. VED Classification

C. FSN Analysis

D. MRP Il

5. In FSN analysis, what does 'N' stand for, and what does it indicate about the item?
A. New; recently added to inventory
B. Necessary; critical for operations

C. Nonmoving; not issued from stores for a long period

D. Normal; regular consumption rate
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4.4.1 Inventory Control of Spares and Slow moving Iltems

Inventory Control for Spares:
Inventory control for spares is a crucial aspect of managing the maintenance and
operational efficiency of equipment. It involves ensuring that spare parts are available

when needed, without maintaining excessively high inventory levels that tie up capital.

Objectives of Inventory Control for Spares
< 1. Minimize downtime:

Ensure critical spares are available to reduce equipment downtime.

«» 2. Cost control:

Balance the costs of holding inventory against the costs of stockouts.

« 3. Optimize stock levels:

Maintain optimal inventory levels to meet demand without overstocking.

Best Practices in Inventory Control for Spares

/
0’0

1. Regular Audits:
Conduct regular physical counts and audits to ensure inventory records match

actual stock levels.

% 2. Forecasting:

Use historical data and trend analysis to forecast future demand for spares.

+ 3. Vendor Management:
Develop strong relationships with suppliers to ensure reliable and timely delivery of

spares.

» 4. Technology Integration:

)

Implement inventory management software for real-time tracking and automation of

inventory processes.

» 5. Training and Awareness:

)

Ensure that staffs are trained in inventory management practices and understand

the importance of maintaining optimal inventory levels.
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Inventory Control for Slow Moving Items

Inventory control involves managing the supply, storage, and accessibility of items
to ensure an adequate supply without excessive oversupply. This becomes particularly
challenging with slow-moving items, which are products that have a low turnover rate in

inventory.

Importance of Managing Slow Moving ltems
++ Cost Reduction:
Holding costs for slow-moving items can accumulate, so effective management

helps reduce unnecessary expenses.

0’0

Space Utilization:
Slow-moving items take up valuable warehouse space that could be used for faster-

moving products.

’0

Cash Flow Improvement:

)

Reducing excess stock of slow-moving items frees up capital that can be used

elsewhere in the business.

’0

Obsolescence Prevention:

D)

Proper management prevents items from becoming obsolete before they are sold.

Strategies for Managing Slow Moving Items

K/
0’0

Accurate Forecasting:

Use historical sales data and market analysis to predict demand accurately.

% Inventory Turnover Ratio:
Monitor the turnover rate to identify slow-moving items. The formula is:
Inventory Turnover Ratio = Cost of Goods Sold (COGS)/Average Inventory
++ Discounting and Promotions:
Offer discounts or bundle slow-moving items with faster-moving ones to increase

sales.

% Supplier Management:
Negotiate with suppliers for more flexible terms and smaller order quantities.
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+ 5. Periodic Review System:

Regularly review inventory levels and adjust order quantities and reorder points as

needed.

% 6. Consignment Inventory:
Have suppliers maintain ownership of the inventory until it is sold, reducing holding

costs.

4.4.2 EOQ

EOQ is a fundamental inventory management tool that determines the optimal
quantity of inventory to order. Its primary purpose is to minimize total inventory costs by
finding the perfect balance between two opposing costs:

= Ordering costs: These decrease with larger order quantities as fewer orders are

needed.

= Carrying (or holding) costs: These increases with larger order quantities due to

storage, insurance, and capital tied up in inventory.
By optimizing this balance, companies can significantly reduce their overall inventory-
related expenses while ensuring adequate stock levels.

Formula

2x 000000 00000000000 00 00000 x 0000 000 00000

R 0000 000 0000 x 00000000 0000 000000000 00 0 0000000000 00 00000 0ooooooooo
00 Doooooooo

Cost
expressed A
in money

The lowest
cost level

Source: https://www.eazystock.com/blog/how-to-find-the-right-economic-order-quantity/
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Assumptions of EOQ Model

= Demand is constant and known: No seasonal fluctuations or unexpected spikes.

= Lead time is fixed: The time between placing and receiving an order is
consistent.

= Receiving of inventory is instantaneous: The entire order arrives at once.

= No quantity discounts: The cost per unit remains the same regardless of order
size.

= No stock outs: Reorder point is set to prevent running out of inventory.
Weaknesses and Limitations

= Demand variability: In reality, demand often fluctuates, making the constant
demand assumption problematic.

= Cost estimation challenges: Accurately determining ordering and holding costs
can be difficult.

= Changing environments: The model struggles in dynamic markets with rapidly
changing costs or demand patterns.

= |gnores capacity constraints: It doesn't account for storage space limitations or
minimum order quantities.

= Simplification of reality: Real-world inventory management often involves more

complex factors than the model considers.
4.4.3 EBQ

EBQ is a production management concept used when a company manufactures its

own inventory. Its main purposes are:

=  To determine the optimal production batch size
= To minimize total inventory costs by balancing setup costs and carrying costs

»= To optimize production efficiency and resource utilization

The key difference between EBQ and EOQ is that EBQ deals with production setup costs

rather than ordering costs.
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Formula

200
oo =N__—
0

200000 00000 x 000000 000000

Annual Demand

oooogono=y
00000000 DOOO L -

Annual Production

Considerations in Determining EBQ
When calculating EBQ, several factors need to be considered:
= Annual Demand (A): This should be based on accurate forecasts or historical
data.
= Setup Cost (S): This includes all costs associated with preparing for a production
run, such as machine adjustments, paperwork, and labor costs for setup.
= Carrying Cost (C): This encompasses storage costs, insurance, obsolescence
risk, and the opportunity cost of capital tied up in inventory.
=  Manufacturing Cost: While not directly in the formula, this affects overall

production decisions and inventory value.
Assumptions of EBQ Model

The EBQ model, like many economic models, makes several simplifying
assumptions:
- Costs are known and fixed: This allows for straightforward calculations but may not
always reflect reality.
- Linear demand: Assumes consistent demand throughout the year.
- No safety stock: In practice, companies often maintain safety stock to handle
uncertainties.
- Production rate exceeds demand rate: This ensures that inventory builds up during
production runs.

- No quantity discounts: The model assumes constant costs regardless of batch size.
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4.4.4 Stores Planning

Store-keeping is a crucial service function responsible for the physical storage of
goods, overseen by a storekeeper or controller. The goods stored can be categorized
into 'stores' for raw or unworked materials, kept in designated stores room, and 'stocks'
for finished products awaiting shipment, housed in a stock room. This function primarily

involves the organized management of material storage.

The objectives of storekeeping:
% Effective Inventory Management:
Storekeeping aims to maintain optimal levels of inventory to meet operational needs

without excessive stockpiling or shortages.

+ Accurate Record Keeping:
It involves maintaining detailed and accurate records of all incoming and outgoing

materials to facilitate efficient inventory control and financial reporting.

«» Material Conservation:
Storekeeping ensures that materials are stored, handled, and preserved in a

manner that minimizes waste, damage, or deterioration.

% Cost Efficiency:
By optimizing inventory levels and reducing storage costs, storekeeping contributes

to overall cost reduction within the organization.

% Timely Availability:
It aims to ensure that materials are readily available when needed for production,

maintenance, or other organizational activities.

+» Compliance and Safety:
Storekeeping adheres to safety standards and regulations in storing hazardous

materials, ensuring a safe working environment.

+» Support to Production:
It provides timely and accurate supply of materials to support uninterrupted

production schedules and minimize downtime.
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% Quality Control:
Storekeeping includes inspection and verification of incoming materials to ensure

they meet quality standards and specifications.

+ Space Utilization:
Efficient use of storage space to maximize capacity and accessibility of materials,

supporting smooth operations and reducing storage costs.

+ Continuous Improvement:
Implementing best practices, adopting new technologies, and fostering a culture of

continuous improvement to enhance storekeeping processes and outcomes.

The Functions of storekeeping

+ Identification:
Systematically define and describe all stocked materials, creating a standardized
Stores Code or Vocabulary to facilitate easy identification and retrieval. This may

involve collaboration with departments such as design, planning, or purchasing.

+« Inspection:
Thoroughly examine incoming shipments to ensure materials meet specified quality
standards before acceptance into stock, whether conducted by a dedicated quality

control team or store personnel.

+ Receipt:
Check and accept materials from various sources such as vendors, production
units, or repair facilities. These materials are crucial for supporting manufacturing,

maintenance, office operations, and installations throughout the organization.

++ Storage and Preservation:

Safely store materials in designated bins, racks, shelves, or yards, with precise
locations recorded on transaction records. Manage storage periods based on
operational needs and safety stock requirements, while preserving material quality

against environmental factors like temperature, humidity, and dust.

+ Material Handling:

Efficiently” move and handle materials using manual methods or mechanical aids
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like forklifts, ensuring appropriate handling procedures are applied based on

material characteristics such as weight, flammability, or fragility.

+» Packing:
Prepare materials for dispatch to customers or other locations, utilizing suitable
packaging methods tailored to the physical properties of each item, ranging from

heavy-duty crates to standard cartons.

++ Issue and Dispatch:
Fulfill material requests (indents) by accurately picking and delivering items to end-
users within the organization or dispatching them to external customers, ensuring

timely and correct fulfillment.

«» Stock Records:
Maintain accurate and up-to-date records of daily material transactions, including
receipts, issues, and remaining balances in stock, providing essential data for

inventory management and decision-making.

% Stores Accounting:
Record material movements and stock balances in financial terms, often integrated
with overall accounting functions to streamline operations and avoid duplication of
effort.

+ Inventory Control:

Manage stock levels effectively to ensure adequate supply to support ongoing
operations while minimizing excess inventory costs. This includes planning orders
based on anticipated future requirements (provisioning) to maintain optimal stock

levels.

% Stock-taking:
Conduct regular physical verification of stored goods to verify inventory accuracy,

identify discrepancies, and maintain reliable stock records.

+ Salvaging:
Dispose of materials that are unusable, obsolete, or in excess of current

requirements in a manner that minimizes waste and potentially recovers value.
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Salvage operations may involve correcting defective items to restore usability or

selling scrap materials.
4.4.5 Materials Handling

Material handling encompasses the art and science of moving, packaging, and
storing substances in any form, as defined by the International Material Management
Society. Raymond A. Kulwiec further describes it as a system integrating methods,
facilities, labor, and equipment to achieve specific material movement, packaging, and
storage objectives. Heynes defines material handling as involving basic operations for
moving bulk, packaged, or individual products in solid or semi-solid states using gravity,
manual effort, or powered equipment within manufacturing, fabrication, processing, or

service establishments.

Material handling does not directly contribute value to a product but influences its

cost, making efficient handling crucial to minimizing expenses for customers.

Objectives of Material Handling

K/
0’0

1. Minimizing Material Handling Requirements:
Selecting machines, equipment, and plant layouts that reduce the need for material

handling.

0’0

2. Selecting Efficient and Safe Equipment:
Choosing appropriate material handling equipment to enhance efficiency and

ensure safety.

Q/
0’0

3. Preventing Damage:

Implementing measures to prevent damage to materials during handling.

R/
0’0

4. Improving Safety:

Enhancing working conditions to ensure safety during material handling operations.

R/
0’0

5. Increasing Productive Capacity:

Optimizing production facilities to increase productivity and capacity.
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¢ 6. Minimizing Costs:
Strategies to minimize material handling costs include:
o Reducing movements of semi-finished goods during production.
o Planning optimal unit sizes for material movements.
o Minimizing travel distances.
o Mechanizing operations to increase handling speed.
o Eliminating or reducing backtracking and duplicate handling.
o Leveraging gravity for efficient material movement.
o Standardizing materials and methods.

o Providing training to operators to improve handling efficiency.

The Functions of Material Handling:
+ Transportation and Handling at Suppliers' End:
o Efficiently transport materials from suppliers to the manufacturing facility.
o Ensure materials are handled safely to prevent damage or loss during transit.
o Coordinate with suppliers to streamline delivery schedules and logistics.

% Material Handling Within the Manufacturing Plant:

o Unload incoming materials upon receipt and transport them to designated
storage or production areas.

o Move materials between different production stages or workstations to support
manufacturing processes.

o Ensure materials are available as needed to minimize downtime and optimize
production flow.

o Utilize appropriate handling equipment and methods to ensure safety and
efficiency.

% Transportation and Handling from Warehouse to Customer (Physical Distribution):
o Prepare and package finished products for shipment to customers or distribution
centers.
o Coordinate logistics and transportation to ensure timely delivery to customers.
o Handle returns or reverse logistics efficiently to manage product recalls or

customer returns.
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+« Integration with Plant Layout:

o Align material handling processes with the plant layout to minimize travel
distances and streamline workflows.

o Design efficient material flow paths to reduce handling time and labor costs.
o Ensure compatibility between handling equipment and facility layout to optimize
space utilization.

+ Safety and Damage Prevention:

o Implement safety measures to protect workers and materials during handling
operations.

o Use proper lifting techniques and equipment to prevent injuries and minimize
material damage.

o Inspect handling equipment regularly to ensure it meets safety standards and is
in good working condition.

+ Efficiency and Cost Reduction:
o Optimize material handling operations to reduce costs associated with labor,
equipment, and inventory.
o Minimize material waste and loss through careful handling and storage
practices.

o Implement automation and mechanization where feasible to improve handling

efficiency and speed.

R/

% Inventory Management Support:
o Provide accurate and timely data on material movements to support inventory
control and management.

o Facilitate real-time tracking and monitoring of materials to prevent stockouts and
excess inventory.

o Coordinate with inventory management systems to ensure accuracy in stock

levels and replenishment processes.

+ Continuous Improvement:

o ldentify opportunities for process improvement in material handling through data
analysis and performance metrics.

o Implement lean principles and practices to eliminate waste and streamline
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workflows.

o Train personnel in efficient handling techniques and encourage innovation in
handling methods and equipment.

4.4.6 Lets Sum up
' Inventory control for spares and slow-moving items aims to
minimize downtime and costs while maintaining optimal
stock levels. Effective management includes regular audits,

forecasting, vendor management, and technology

integration. For slow-moving items, strategies such as
accurate forecasting, inventory turnover monitoring, and periodic reviews help
reduce holding costs and improve space utilization. The EOQ model optimizes
order quantities to balance ordering and holding costs, while the EBQ model
determines optimal production batch sizes. Storekeeping involves efficient
storage, record-keeping, and material handling to support operations. Material
handling focuses on safe, cost-effective movement and storage of materials to

enhance efficiency and safety.

4.4.7 Self-Assessment
1. What is one of the main objectives of inventory control for
spares?

A. Maximize inventory levels

B. Minimize downtime

C. Increase storage costs

D. Reduce production rates

2. Which of the following is a best practice in inventory control for spares?
A. Ignoring historical data
B. Developing strong relationships with suppliers
C. Avoiding technology integration

D. Minimizing staff training

3. What is the primary purpose of the Economic Order Quantity (EOQ) model?
A. Maximize carrying costs
B. Balance setup costs and production rates

C. Minimize total inventory costs
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D. Increase stock-outs

4. Which strategy is recommended for managing slow-moving items?
A. Increasing order quantities
B. Ignoring demand fluctuations
C. Offering discounts and promotions

D. Maximizing storage periods

5. Which of the following is NOT an objective of storekeeping?
A. Effective inventory management
B. Accurate recordkeeping
C. Reducing storage costs

D. Maximizing overstocking

4.5.1 Unit Summary

+ Integrated Materials Management integrates supply chain activities for
efficiency.

%+ Service functions include procurement, storage, and distribution.

%+ Inventory Control ensures optimal stock levels to meet demand.

# Functions of Inventory include buffering against uncertainties and supporting
operations.

%+ Replenishment Stock ensures continuity of production without delays.

+ Material demand forecasting predicts future needs based on historical data
and market trends.

+ MRP (Material Requirements Planning) calculates material needs for
production.

+ Basis tools like ABC, VED, and FSN Analysis classify inventory based on

criticality.

Inventory Control of Spares and Slow Moving ltems minimizes storage costs.

EOQ (Economic Order Quantity) determines optimal order quantities.

EBQ (Economic Batch Quantity) calculates cost-effective production batches.

Stores planning optimise layout and flow for efficient operations.

Stores Keeping ensures accurate inventory records and timely retrieval.

O A Tt

Materials Handling aims to minimize costs and reduce product damage.
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4.5.2 Glossary

Material A computer-based system that calculates the quantity and
Requirements timing of material requirements based on production
Planning (MRP) schedules, bills of materials, and inventory levels

ABC Analysis A method of classifying inventory items based on their

annual dollar usage or consumption value, allowing for

prioritization and differentiated management

VED Analysis A technique that categorizes inventory items based on their
criticality or essentiality for the production process or

operations

FSN Analysis A method of inventory classification that groups items based
on their consumption patterns, such as fast-moving, slow-

moving, or non-moving

Economic Order A formula used to determine the optimal order quantity that
Quantity (EOQ) minimizes the total cost of inventory, balancing ordering and

carrying costs

Economic Batch A technique used to determine the optimal batch size for
Quantity (EBQ) production, considering setup and inventory holding costs
Materials Handling The movement, storage, protection, and control of materials

and products within a facility or across the supply chain,
including activities such as receiving, shipping, and internal

transportation

4.5.3 Self — Assessment Questions

1. Define the concept of integrated materials management. What are the key
components and objectives of this approach?

2. Explain the service function advantages of integrated materials management. How
do these advantages impact overall supply chain efficiency?

3. Describe the function of inventory and its importance in a manufacturing
organization. Provide examples to illustrate your points.

4. Compare and contrast the ABC, VED, and FSN analysis techniques used in
inventory control. What are the specific applications and benefits of each technique?
5. How would you apply the Economic Order Quantity (EOQ) model to determine the

optimal order quantity for a specific inventory item? Provide a step-by-step outline.
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6. Identify and explain the key factors involved in material demand forecasting. How
do these factors influence inventory control decisions?

7. Evaluate the effectiveness of Material Requirements Planning (MRP) as a tool for
inventory management. In what situations would MRP be most beneficial?

8. Imagine you are responsible for inventory control of spares and slow-moving items
in a manufacturing company. Develop a plan that includes the use of EOQ, EBQ,
and appropriate inventory analysis techniques.

9. Discuss the objectives and functions of stores planning and materials handling in
an industrial setting. How do these activities contribute to overall operational
efficiency?

10. Critique the current practices in stores keeping and materials handling in a
specific industry. What improvements would you suggest to enhance efficiency and

effectiveness?

Activities / Exercises / Case Studies

1. Form a small group and design a inventory control for a
specific product.
2. Select a company in your city and identify what practices it

adopted to do stores planning.

Answers for Self- | Module 1

Assessment to 1. B. To ensure the availability of the right materials at the

right time, in the right quantity, at the right place, and at the
check your g gnt q y gnep

right cost
2. C. Marketing

3. B. Improved communication and coordination across

progress

departments

4. B. Enterprise Resource Planning (ERP) systems

5. B. Enhanced customer satisfaction and loyalty

Module 2

1. C. Materials control is an operational process, while
inventory control is a management process.

2. C. Product marketing
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3. B. Reducing operational costs

4. B. Improves the return on investment by reducing related
costs

5. A. When inventory levels reach a critical point or reorder
level

Module 3

1. B. Short-term and Long-term

2. C. Minimize lead times

3. A.Class A

4. B. VED Classification

5. C. Nonmoving; not issued from stores for a long period
Module 4

1. B. Minimize downtime

2. B. Developing strong relationships with suppliers

3. C. Minimize total inventory costs

4. C. Offering discounts and promotions

5. D. Maximizing overstocking

4.5.4 Suggested Readings

1. http://www.columbia.edu/~gmg2/4000/pdf/lect 06.pdf
2. https://www.allstudyjournal.com/article/81/2-2-13-998.pdf

3. https://imarticus.org/blog/the-8-essential-inventory-control-techniques-abc-

analysis-sde-analysis-etc/
4. https://egyankosh.ac.in/bitstream/123456789/80818/3/Unit-5.pdf

5. https://www.scribd.com/document/117945554/Functions-of-Inventory

4.5.5 Open-Source E-Content Links

https://youtu.be/prO1ZxX19Lk?si=r p
Integrated Materials

1 g5g5exsSmkLYgw
Management

https://youtu.be/tzosTe2UOvs?si=0eb
2 | ABC Analysis EONZcc-VfZaea
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https://youtu.be/u3P6YMI5Ah0?si=R
Material Requirement

3 w_e/wgYaOHEudYZ
Planning

https://lyoutu.be/8hsUkzqG KM?si=Y
4 | Store Keeping Concept uXpL5rkpeDtsNV1

https://youtu.be/dDzsFuOR-
5 | Economic Batch Quantity | 807si=2d0sEYj6vocimHCP

4.5.6 References

1. https://www.researchgate.net/publication/351091812 INVENTORY CONTRO

L

2. https://www.researchgate.net/publication/352261411 Materials requirements

planning MRP

3. https://www.aimsr.edu.in/blog-details/57/what-is-management-objectives-

functions-and-characteristics

4. https://osequip.com/7-key-benefits-of-an-integrated-material-handling-system-

2/

5. http://civilconstructionmanagement.blogspot.com/2014/04/advantages-in-

integrated-materials.html
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Hello Learner... Welcome you to the vital field
of Purchase Management, where strategic
procurement is a key to business success.
Understand the Purchasing Procedure and the
principles of Dynamic Purchasing. Explore the
concept of Import Substitution and its impact on

local industries. Learn about V ndor Rating and

Management to ensure quality and reliability in

your supply chain. Everything you need to know about Purchase Management....!
5.1.1 Introduction of Purchase Management:

Purchase management is a critical component of an organization's supply chain and
materials management process. It involves the strategic acquisition of goods, services,
and resources necessary for a company's operations. The primary goal of purchase
management is to ensure that the right materials are procured at the right time, in the
right quantity, from the right source, at the right price, and with the right quality. This
function encompasses various activities including supplier selection, negotiation, order
placement, expediting, and vendor relationship management. Effective purchase
management contributes significantly to cost reduction, quality improvement, and
operational efficiency, thereby playing a crucial role in maintaining a company's

competitive edge in the mark t.

"Purchasing, as defined by Alford and Beary, is the essential function of acquiring
materials, supplies, machinery, and services vital for the smooth operation of a
manufacturing plant. It encompasses the procurement of goods and services from
external sources to ensure uninterrupted production, maintenance, and ultimately, the

successful marketing of the company's products.

Traditionally seen as a subset of production management, modern perspectives
acknowledge its strategic importance amidst evolving business landscapes, heightened
competition, and rising input costs. Led by a Purchase Manager or Officer, the
purchasing department, also known as Commercial Management or Purchase Chief in
some organizations, plays a pivotal role in securing the right quality, quantity, timing,

source, and pricing of goods."
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Definitions:
"Purchase management is the strategic orchestration of procurement activities aimed at
optimizing the acquisition of goods and services to meet organizational needs while

maximizing cost efficiency and competitive advantage." - Peter Kraljic

"Purchase management involves the comprehensive management of the entire
procurement process, from identifying requirements and selecting suppliers to negotiating
contracts, monitoring supplier performance, and ensuring timely delivery of goods and
services, all aimed at supporting organizational objectives and enhancing value creation."

- Jonathan Chapman and Ann Wyatt

Meaning:

Purchase management is about carefully planning and organizing how a company
buys goods and services. The goal is to get the best value for money while making sure
everything meets high standards. This includes choosing suppliers wisely, making sure
purchases are cost-effective, ensuring the quality of what's bought, and managing the

whole process to help the company achieve its goals and create more value.

5.1.2 Overview of Purchasing:

The Importance of Purchasing

+«» Supplying Materials for Production:
Purchasing ensures the timely procurement of materials necessary for production.
Without these materials, machinery in factories would come to a halt, disrupting

operations and potentially leading to significant losses in productivity and revenue.

+«+ Cost Savings and Increased Turnover:
Even minor savings in material costs can have a substantial impact on overall
turnover. Efficient purchasing practices that secure materials at lower costs can
lead to significant savings, potentially equivalent to a substantial increase in

turnover.

+» Custodian of Company's Finances:
The purchasing manager plays a crucial role as the custodian of the company's

finances. With over 50% of the company's earnings allocated to purchases,
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effective management of procurement expenditures is essential for maintaining

financial health and sustainability.

+« Shift Towards Buying Over Making:
There has been a notable shift towards purchasing materials rather than
manufacturing them in-house. This change in practice highlights the growing

significance of purchasing in modern business operations.

+«»+ Contribution to Import Substitution and Foreign Exchange Savings:

Strategic purchasing decisions can contribute to import substitution by sourcing
materials domestically or from alternative suppliers. This not only supports local
industries but also helps in saving foreign exchange by reducing reliance on

imported goods.

R/

+«» Timely Execution of Industrial Projects:
Purchasing plays a pivotal role in ensuring the timely execution of industrial
projects by securing the necessary materials and resources according to project

timelines. Delays in procurement can lead to project setbacks and increased costs.

% Evolution of Materials Management Organizations:
Modern materials management organizations have evolved from traditional
purchasing departments. This evolution reflects the broader scope and strategic

importance of procurement functions within organizations.

+ Impact of External Factors:

Various external factors, such as post-war shortages, cyclical swings in supply
and demand, rising material costs, heavy competition, and the expansion of global
markets, further underscore the importance of effective purchasing practices in

navigating complex and dynamic business environments.

The Objectives of Purchasing:
+ Obtain Best Value at Reasonable Prices:
Purchasing aims to secure materials and services at reasonable prices while
obtaining the best possible value. This involves negotiating favorable terms and
executing commitments in line with the company's financial objectives and

budgetary constraints.
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’0

Maintain Optimal Inventory Levels:

*,

Purchasing seeks to keep inventory levels at an optimal balance to ensure
uninterrupted production while minimizing carrying costs and avoiding excess or

obsolete inventory.

+ Develop and Maintain Supplier Relationships:
Building and maintaining satisfactory relationships with suppliers are crucial
objectives of purchasing. This involves identifying reliable sources of supply,
fostering trust, and establishing mutually beneficial partnerships to ensure

consistent and timely deliveries.

«+ Ensure Vendor Performance:
Purchasing endeavors to secure good vendor performance by holding suppliers
accountable for meeting delivery schedules, providing products of acceptable

quality, and addressing any issues promptly and effectively.

« Source New Materials or Products:
Purchasing is tasked with continuously exploring and evaluating new materials or
products to meet changing business needs, technological advancements, or market

demands.

« Establish Effective Procedures and Policies:
Developing and implementing effective purchasing procedures, along with
appropriate controls and policies, is essential to ensure consistency, transparency,

and compliance with organizational standards and regulations.

« Implement Cost Reduction Initiatives:

Purchasing aims to reduce costs through initiatives such as value analysis, cost
analysis, and make-or-buy decisions. These efforts focus on identifying
opportunities for cost savings and optimizing purchasing strategies to enhance

efficiency and profitability.

+ Attract and Develop Talent:
Purchasing seeks to attract, retain, and develop high-caliber personnel capable of
effectively managing procurement activities. Investing in training and professional

development enables staff to reach their full potential and contribute to the
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department's success.

+« Economical Department Operations:
Maintaining an economical purchasing department involves optimizing resource
utilization, streamlining processes, and minimizing overhead costs while ensuring

high performance and service quality.

« Keep Management Informed:
Purchasing plays a vital role in keeping top management informed of material
developments, market trends, and industry dynamics that could impact the

company's profitability or performance.

+» Promote Interdepartmental Cooperation:

Purchasing aims to foster a high degree of cooperation and coordination with
other departments within the organization. This collaboration ensures alignment of
purchasing activities with overall business objectives and facilitates cross-functional

synergy and efficiency.

The four types of purchasing systems:

1. Purchase Made as Per Requirement:

This type of purchasing system involves procuring goods only when there is a
specific need or demand for them. No purchases are made in advance, and procurement
occurs as and when the need arises. This method is typically employed for emergency
requirements or for goods that are needed infrequently. For example, a manufacturing
company may use this approach to purchase spare parts for machinery that are only

needed in case of breakdowns or repairs.

2. Contract Purchasing:

Contract purchasing involves entering into agreements with suppliers or agencies
to provide specific materials or goods over a predetermined period. These contracts often
stipulate pricing, delivery schedules, and quality standards. Contract purchasing is
advantageous for materials whose costs fluctuate significantly, as it provides stability and
predictability in pricing. For instance, a construction company may enter into a contract
with a steel supplier to purchase a certain quantity of steel at a fixed price over a

specified timeframe.
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3. Market Purchase:

In a market purchasing system, goods are procured directly from the market or
various suppliers to take advantage of price fluctuations. This approach allows
organizations to leverage market dynamics and secure materials at competitive prices.
Market purchasing is suitable for commodities with prices that are subject to frequent
changes. For example, a retailer may regularly purchase seasonal merchandise from
wholesalers based on prevailing market prices to ensure competitive pricing for

customers.

4. Schedule Purchasing:

Schedule purchasing involves establishing a predetermined schedule or cycle for
procuring materials. This method is used for commodities whose prices are relatively
stable and do not fluctuate significantly over time. A schedule of purchases is planned
based on anticipated demand and production requirements. For instance, a
manufacturing company may implement schedule purchasing for raw materials such as
plastics or metals that have consistent pricing and demand patterns. This approach helps
streamline procurement processes and ensures timely availability of materials without the

need for constant market monitoring.
5.1.3 Purchasing Procedures:

The steps involved in purchasing planning
1. Creating Purchasing Projects and Tasks:

Purchasing planning begins with identifying and defining purchasing projects and
tasks. This involves determining what needs to be procured, whether it's raw materials,
equipment, or services. Projects and tasks are created based on organizational needs,
production schedules, inventory levels, and other factors influencing procurement

requirements.

2. Providing Related Information:

Relevant information such as files, links, notes, specifications, and requirements
associated with purchasing projects and tasks are gathered and documented. This
information helps procurement teams make informed decisions and ensures clarity and

alignment throughout the procurement process.
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3. Assigning Purchasing Tasks to Concerned Personnel:

Once projects and tasks are defined and necessary information is gathered,
purchasing tasks are assigned to designated personnel or procurement teams
responsible for their execution. Assignments consider factors such as expertise,

workload, and availability to ensure tasks are handled efficiently.
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4. Setting Task Priorities, Start/Finish Dates, etc.:

Priorities are assigned to purchasing tasks based on urgency, importance, and
dependencies. Start and finish dates are determined considering project timelines,
delivery schedules, and production requirements. This helps establish a clear timeline for

task completion and ensures alignment with organizational objectives.

5. Assigning Supervisors:

Supervisors or team leads are assigned to oversee and manage purchasing tasks
and projects. They provide guidance, support, and direction to procurement teams,
monitor progress, and address any issues or challenges that may arise during the

execution of tasks.

6. Setting Reminders:
Reminders are set to alert personnel of upcoming deadlines, milestones, or critical
tasks within the purchasing process. These reminders help ensure timely completion of

tasks, prevent delays, and maintain momentum throughout the procurement cycle.
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7. Control and Evaluation:

Control mechanisms are established to monitor and evaluate the progress and
performance of purchasing projects and tasks. This involves tracking key metrics such as
cost, quality, delivery times, and supplier performance. Deviations from planned targets
are identified, analyzed, and addressed through corrective actions to ensure alignment

with organizational goals and objectives.

The purchasing process:

1. Market Survey:

Market survey involves researching and analyzing the market to identify potential
suppliers, products, and pricing options. This stage includes gathering information on
supplier capabilities, product specifications, pricing trends, and market conditions. Market
surveys help procurement teams make informed decisions and select the most suitable

suppliers and products to meet organizational needs.

2. Requisitioning:

Requisitioning involves initiating the formal request for materials or services
needed by the organization. This stage typically begins with internal stakeholders, such
as department managers or project leads, submitting purchase requisitions detailing their
requirements. Requisition forms include information such as item descriptions, quantities,

delivery deadlines, and budget allocations.

3. Approving:

Approval of purchase requisitions involves obtaining authorization from relevant
stakeholders or department heads to proceed with the procurement process. Approval
ensures that purchases are aligned with organizational objectives, budgetary constraints,
and compliance requirements. Appropriate authorization levels and approval workflows

are established to ensure accountability and control.

4. Studying Market:

Studying the market involves conducting in-depth analysis and evaluation of
supplier proposals, quotations, and contract terms. Procurement teams assess factors
such as pricing, quality, lead times, payment terms, and supplier reliability to make
informed decisions. Comparative analysis helps identify the most competitive offers and

negotiate favorable terms with suppliers.
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5. Making Purchase Decision:

Making the purchase decision involves selecting the preferred supplier and
finalizing the terms of the purchase agreement. This stage considers various factors such
as price negotiations, contract terms, delivery schedules, and quality assurances.
Procurement teams collaborate with stakeholders to ensure alignment with organizational

requirements and objectives.

6. Placing Orders:

Placing orders entails formalizing the purchase agreement with the chosen
supplier by issuing purchase orders or contracts. Purchase orders detail the specific
goods or services to be procured, quantities, prices, delivery instructions, and terms and
conditions. Orders are sent to suppliers electronically or via traditional methods,

depending on established communication channels.

7. Receipting Goods and Services Received:

Upon delivery, goods and services received are inspected and verified against the
purchase order to ensure compliance with specifications and quality standards.
Receipting involves recording the receipt of materials or services in the organization's
inventory or procurement system. Any discrepancies or damages are documented and

addressed promptly through communication with the supplier.

8. Accounting Goods and Services:

Accounting for goods and services involves recording and documenting
procurement transactions in the organization's accounting systems. This stage includes
updating inventory records, allocating expenses to relevant cost centers or projects, and

reconciling accounts payable. Accurate accounting ensures transparency, compliance,

and financial reporting integrity.
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9. Receiving Invoices and Making Payment:

Upon receipt of goods or completion of services, suppliers issue invoices for
payment. Invoices are reconciled with purchase orders and receipt documentation to
verify accuracy and ensure adherence to agreed-upon terms. Payments are processed
promptly according to payment terms negotiated with suppliers to maintain positive

supplier relationships and avoid late payment penalties.

10. Credit Note in Case of Material Defect:

In case of material defects or non-conformities, suppliers may issue credit notes
to compensate for the discrepancy. Credit notes serve as adjustments to the original
invoice amount and are processed through the accounts payable system. Procurement
teams coordinate with suppliers to resolve issues and facilitate the issuance and

reconciliation of credit notes.

The purchasing management process:

PURCHASING
PLANNING

PURCHASING
REPORTING

PURCHASING
TRACKING

NEGOTIATE

Purchasing Management Process

1. Purchasing Planning:

Purchasing planning involves defining procurement objectives, strategies, and
requirements to support organizational goals. This stage includes analyzing demand
forecasts, assessing inventory levels, and identifying sourcing opportunities. Procurement
plans are developed based on factors such as budget constraints, market conditions,
supplier capabilities, and product specifications. Strategic sourcing strategies are
formulated to optimize supplier relationships, mitigate risks, and achieve cost savings.
Planning also encompasses establishing procurement policies, procedures, and
performance metrics to guide purchasing activites and ensure alignment with

organizational objectives.

Periyar University — Online Degree Programme| Self Learning Material- BBA



PU-CODE-OLDP - BBA - Production & Materials Management Unit 5

2. Purchasing Tracking:

Purchasing tracking involves monitoring and managing procurement activities
throughout the procurement cycle. This stage includes tracking purchase requisitions,
orders, and deliveries to ensure timely fulfillment of requirements. Procurement teams
use tracking systems and tools to monitor order status, supplier performance, and
compliance with contractual obligations. Key performance indicators (KPIs) such as on-
time delivery, supplier responsiveness, and cost savings are tracked to assess
procurement performance and identify areas for improvement. Tracking also involves
managing changes, risks, and exceptions that may arise during the procurement process

to maintain project timelines and budget adherence.

3. Purchasing Reporting:

Purchasing reporting entails analyzing procurement data and generating reports
to provide insights into purchasing performance and trends. This stage involves compiling
and analyzing information on purchasing activities, expenditures, savings, and supplier
performance. Reports are generated regularly to communicate procurement outcomes,
variances, and opportunities to key stakeholders, such as senior management, finance,
and operations teams. Reporting helps evaluate the effectiveness of purchasing
strategies, identify areas for optimization, and support decision-making processes.
Visualizations such as dashboards and scorecards may be used to present data in a

clear and actionable format.

4. Negotiate:

Negotiation is a critical stage of the purchasing management process where
procurement teams engage with suppliers to secure favorable terms and conditions. This
stage involves discussing pricing, payment terms, delivery schedules, quality standards,
and other contractual terms to reach mutually beneficial agreements. Negotiation
strategies may include leveraging market intelligence, analyzing supplier proposals, and
conducting competitive bidding processes to achieve cost savings and value
optimization. Effective negotiation skills, communication, and relationship-building are
essential for successful outcomes. Negotiated agreements are documented in contracts
or purchase orders to formalize the terms of the procurement transaction and ensure

clarity and compliance.
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The Purchasing Cycle/System:
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Requirement from User Department with Proper
Specification:

The purchasing process begins with the user department
submitting a requisition detailing their requirements for goods or
services. This requisition includes specifications such as quantity,
quality, delivery deadlines, and any other relevant details necessary

for procurement.

2. Send the Inquiry to the Vendors (Suppliers) (Request Quotation):
Once the requirements are identified, the purchasing
department sends inquiries or requests for quotations (RFQs) to
potential vendors or suppliers. The RFQ includes the specifications
provided by the user department and asks for pricing, terms, and

conditions for supplying the requested goods or services.

3. Get the Quotations from Vendors:

Vendors respond to the RFQ by submitting quotations that
outline their proposed prices, delivery schedules, payment terms,
and any other relevant terms and conditions. The purchasing
department collects and reviews the quotations received from

various vendors to evaluate options and make informed decisions.

4. Make Comparative Statement:

After receiving quotations from vendors, the purchasing
department prepares a comparative statement or analysis. This
statement compares the prices, terms, and conditions offered by
different vendors to identify the most favorable option in terms of

cost, quality, and other relevant factors.

5. Negotiate, Fix the Price and Terms & Conditions:

Negotiation may take place between the purchasing department and the selected

vendor to finalize the price and negotiate other terms and conditions of the purchase
agreement. This stage aims to achieve the best possible deal while ensuring alignment

with organizational requirements and objectives.
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6. Place the Order to the Right Vendor:

Once negotiations are complete and terms are agreed upon, the purchasing
department issues a purchase order (PO) to the selected vendor. The PO formalizes the
agreement and provides instructions for delivering the goods or services, including

quantity, delivery date, shipping details, and any other relevant information.

7. Follow Up with Vendor:

After placing the order, the purchasing department may follow up with the vendor
to confirm receipt and acknowledge any special instructions or requirements. Regular
communication with the vendor helps ensure smooth execution of the order and

addresses any issues or concerns that may arise.

8. Receipt & Inspection (GRN - Goods Receipt Note):

Upon delivery of the goods or completion of services, the receiving department
inspects the items to verify compliance with the purchase order and specifications. If the
goods meet the required standards, a Goods Receipt Note (GRN) is issued to

acknowledge receipt and initiate the payment process.

9. Storage & Record-keeping (Batching):

The received goods are stored in designated areas and recorded in inventory
systems for tracking and management purposes. Batch numbers or serial numbers may
be assigned for traceability and inventory control. Accurate record-keeping ensures

transparency, accountability, and efficient inventory management.

10. Invoice & Payment:

The vendor submits an invoice for the delivered goods or completed services
based on the agreed-upon terms and conditions. The purchasing department verifies the
invoice against the PO and GRN to ensure accuracy and completeness. Once validated,
payment is processed according to the payment terms negotiated with the vendor,

completing the purchasing cycle.

The Purchasing Procedure:
This procedure, typically consisting of ten key stages, ensures proper planning,
execution, and documentation of all purchasing activities, from the initial requisition to the

final record-keeping.
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1. Receipt and analysis of requisition to assess the need and description of requirement:
This initial step involves receiving a purchase requisition from the department that
needs materials or services. The purchasing team carefully analyzes the requisition to
understand the exact requirements, including specifications, quantity, and urgency. They
assess whether the request is justified and aligns with the organization's needs and
budget. If any clarifications are needed, the purchasing team communicates with the
requisitioning department. This step is crucial as it sets the foundation for the entire
purchasing process and ensures that only necessary and appropriate purchases are

initiated.

2. Selection of possible sources of supply:

Once the requisition is approved, the purchasing team identifies potential suppliers
who can fulfill the requirement. This involves researching existing supplier databases,
seeking recommendations from other departments, and exploring new suppliers in the
market. The team considers factors such as supplier reputation, quality of products or
services, pricing, delivery capabilities, and past performance. They may also issue
requests for information (RFIs) to gather more details about potential suppliers. The goal
is to create a shortlist of reliable suppliers who can meet the organization's needs

effectively and efficiently.

3. Determining the time, price, quality and quantity:

This step involves a detailed analysis of the purchase requirements in terms of
delivery timeline, pricing, quality standards, and quantity needed. The purchasing team
collaborates with the requisitioning department to confirm these details and ensure they
align with the organization's objectives. They may conduct market research to
understand current pricing trends and quality standards in the industry. The team also
considers factors like bulk purchasing discounts, lead times for delivery, and quality
certifications required. This information is crucial for creating accurate and

comprehensive purchase orders and for evaluating supplier proposals effectively.

4. Placing the order:

After finalizing the details, the purchasing team prepares and issues a formal
purchase order (PO) to the selected supplier. The PO includes all relevant information
such as item descriptions, quantities, agreed prices, delivery dates, payment terms, and

any special instructions. Before sending the PO, it is typically reviewed and approved by
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authorized personnel according to the organization's procurement policies. The PO
serves as a legally binding document between the organization and the supplier. The
purchasing team ensures that the PO is clear, complete, and accurately reflects the

agreed terms to avoid any misunderstandings or disputes later.

5. Following up and expediting of the order:

Once the order is placed, the purchasing team actively monitors its progress to
ensure timely delivery. They maintain regular communication with the supplier to track
the order status and address any potential issues or delays proactively. If delays are
anticipated, the team works with the supplier to find solutions and keeps the
requisitioning department informed. They may use order tracking systems or request
periodic updates from the supplier. In cases of critical or time-sensitive orders, the team
may employ expediting techniques to accelerate the delivery process. This step is crucial

for maintaining smooth operations and preventing disruptions due to late deliveries.

6. Checking the invoice and receiving the order:

When the order arrives, the receiving department carefully inspects the goods or
services against the purchase order and packing slip. They verify that the correct items
have been received in the right quantity and condition. Any discrepancies are
immediately reported to the purchasing team. Simultaneously, the purchasing team
checks the supplier's invoice against the PO and receiving report to ensure accuracy in
pricing, quantities, and terms. They verify that any agreed-upon discounts have been
applied correctly. This step is critical for maintaining accurate inventory records and
ensuring that the organization only pays for what it has actually received in satisfactory

condition.

7. Processing discrepancies and rejections after inspection:

If any discrepancies are found during the receiving process or if items fail quality
inspection, the purchasing team initiates a formal resolution process. They communicate
with the supplier to report the issues and negotiate a solution, which may involve returns,
replacements, or price adjustments. The team documents all communications and
actions taken. If items are rejected, they coordinate the return process and arrange for
replacements if necessary. They also update relevant departments about the status of
the order and any expected delays. This step is crucial for maintaining quality standards

and ensuring that the organization receives full value for its purchases.
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8. Communicating with accounts' section for payment:

Once the invoice has been verified and any discrepancies resolved, the purchasing
team forwards the approved invoice to the accounts payable department for payment
processing. They provide all necessary documentation, including the PO, receiving
report, and any notes on resolved discrepancies. The team ensures that payment terms
are adhered to, taking advantage of early payment discounts where applicable. They may
also coordinate with accounts payable to resolve any payment-related queries from the
supplier. This step is essential for maintaining good supplier relationships through timely

payments and for accurate financial record-keeping.

9. Closing completed records:

After the payment has been processed and the order fully received and accepted,
the purchasing team closes out the purchase order in their system. They ensure that all
relevant documents are properly filed, including the original requisition, PO, receiving
reports, inspection reports, invoices, and payment records. They update supplier
performance records based on the transaction. This step is important for maintaining
organized and accessible procurement records, which can be crucial for audits, future

reference, and supplier performance evaluation.

10. Maintenance of records and files:

The final step involves ongoing maintenance of procurement records and files. The
purchasing team organizes all documentation related to each purchase in a systematic
manner, whether in physical files or digital systems. They ensure that records are kept for
the required retention period as per organizational policies and legal requirements.
Regular audits of these records may be conducted to ensure completeness and
accuracy. The team may also use this data to generate reports on purchasing trends,
supplier performance, and cost savings. Proper record maintenance is crucial for
transparency, audit compliance, and informed decision-making in future procurement

activities.
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5.1.4 Let’s sum it up
Purchase management is a crucial function within
organizations, encompassing strategic procurement

activities aimed at acquiring goods and services efficiently.

B It involves processes such as supplier selection,
negotiation, order placement, and vendor relationship management. Effective
purchase management ensures optimal material acquisition in terms of quality,
cost, timing, and source, thereby contributing to cost reduction, operational
efficiency, and competitive advantage. Key objectives include obtaining best value,
maintaining optimal inventory levels, and developing strong supplier relationships.
The process involves meticulous planning, execution, and documentation to

support organizational goals and enhance overall value creation.

5.1.5 Self-Assessment
1. What is the primary goal of purchase management?

a) To maximize profits

b) To ensure the right materials are procured at the right
time, quantity, source, price, and quality

c) To eliminate all suppliers

d) To increase inventory levels

2. Which of the following is NOT one of the four types of purchasing systems mentioned?
a) Purchase Made as Per Requirement
b) Contract Purchasing
¢) Auction Purchasing

d) Schedule Purchasing

3. In the purchasing process, what comes immediately after "Studying Market"?
a) Approving
b) Placing Orders
c) Making Purchase Decision

d) Requisitioning

4. What does GRN stand for in the Purchasing Cycle?
a) Global Resource Network

b) Goods Return Notice
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c) General Requisition Note
d) Goods Receipt Note

5. Which step in the Purchasing Procedure involves analyzing the purchase requirements
in terms of delivery timeline, pricing, quality standards, and quantity needed?

a) Selection of possible sources of supply

b) Determining the time, price, quality and quantity

c¢) Placing the order

d) Following up and expediting of the order

5.2.1 Dynamic Purchasing:

Dynamic Purchasing Systems (DPS) are electronic procurement processes
designed for the efficient and flexible purchase of commonly used goods, works, or
services. Unlike traditional frameworks, DPS allows suppliers to join at any time during its
duration, ensuring continuous access to new market participants. This approach
enhances competition, ensures transparency, and simplifies the procurement process
through standardized procedures. DPS is particularly beneficial for sectors with rapidly
changing needs, enabling swift adaptation to market conditions. Overall, it represents a
modern, dynamic approach to procurement that fosters innovation and cost

effectiveness.
Key Features of Dynamic Purchasing

++ Electronic Procurement:
DPS operates entirely through electronic means, utilizing digital platforms and tools
for the entire procurement process. This ensures greater transparency, as all
transactions and communications are documented and accessible. It also enhances
efficiency by speeding up processes such as tendering, evaluation, and awarding
contracts. Additionally, electronic procurement reduces paperwork, minimizes
human errors, and facilitates easier access to procurement opportunities for

suppliers.

+» Openness:
One of the distinctive features of DPS is its openness, allowing suppliers to join the
system at any time during its operational period, as long as they meet the

established criteria. This contrasts with traditional frameworks, where suppliers can
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only join at the initial setup. Continuous entry opportunities ensure that the DPS
remains dynamic and responsive to market changes. It also encourages a broader
range of suppliers, including SMEs, to participate, thereby increasing diversity and

innovation in the supplier base.

% Flexibility:
DPS offers buyers the ability to issue specific contracts, known as call-offs, at any
point during its duration. This flexibility is crucial for adapting to changing
organizational needs and market conditions. Buyers can tailor call-offs to specific
requirements, ensuring that they procure exactly what is needed at the right time.
This also allows for more frequent and smaller scale procurement, which can be

more manageable and better, aligned with operational needs.

+« Standardization:
Goods, works, or services procured through a DPS are generally standardized,
meaning they adhere to predefined specifications and criteria. Standardization
simplifies the procurement process by reducing the complexity of tendering and
evaluation. It ensures consistency in quality and performance, which can lead to
better outcomes and easier management. Standardization also helps suppliers
understand requirements more clearly, reducing ambiguities and the risk of

noncompliance.

+»» Competition:

Each call-off within a DPS is open to all suppliers who have been admitted to the
system, fostering a competitive environment. This continual competition drives
suppliers to offer their best prices and highest quality services, potentially leading to
better value for money for the buyer. It also encourages innovation and efficiency
among suppliers as they strive to stand out in a competitive field. The frequent
opportunities for competition ensure that the procurement process remains dynamic

and responsive to market conditions.

Phases of Dynamic Purchasing System
1. Establishment Phase:
The establishment phase is the initial phase where the DPS is set up and

suppliers are invited to join. This phase involves several key steps:
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+ Advertisement:
The DPS is advertised to potential suppliers, informing them about the opportunity
to join the system. The advertisement can be published through various channels
such as official procurement websites, industry publications, and direct invitations to
known suppliers. The advertisement includes details about the DPS, the types of
goods or services needed the criteria for admission, and instructions on how to
apply. The goal is to attract a wide range of suppliers to ensure a diverse and

competitive pool.

% Selection:
Suppliers who respond to the advertisement are evaluated against preset criteria.
Interested suppliers submit their applications, which typically include information
about their capabilities, experience, financial stability, and compliance with relevant
standards. The evaluation process involves reviewing these applications to ensure
that suppliers meet the necessary qualifications and standards. This step ensures

that only capable and qualified suppliers are considered for admittance to the DPS.

% Admittance:
Suppliers that meet the selection criteria are admitted to the DPS. Admitted
suppliers are added to the DPS and can start participating in procurement
opportunities. They receive access to the DPS portal where they can view and
respond to call-offs. To establish a qualified and reliable supplier base that can

meet the needs of the procuring organization throughout the DPS's duration.

2. Operational Phase:
The operational phase is the ongoing phase where the DPS is actively used for
procurement. This phase includes issuing tenders, conducting competitions, and

awarding contracts.

« Call-offs:
Buyers issue specific tenders or procurement requests for their requirements. When
a buyer identifies a need, they issue a call-off notice through the DPS platform. This
notice includes detailed specifications, requirements, timelines, and evaluation
criteria for the procurement. Suppliers on the DPS are notified and invited to submit

bids or proposals. To procure goods, works, or services as needed in a timely and
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efficient manner.

+» Mini competitions:
All suppliers on the DPS can compete for each specific contract. Once a call-off is
issued, suppliers submit their bids or proposals. A mini competition is then
conducted where these submissions are evaluated based on the criteria outlined in
the call-off notice. This may involve scoring proposals on factors such as price,
quality, delivery time, and other relevant aspects. To ensure that the best value for

money is achieved through competitive bidding among prequalified suppliers.

« Award:

Contracts are awarded based on the criteria set out in the mini competition. After
evaluating the bids or proposals, the buyer selects the supplier that best meets the
criteria. The contract is then awarded to this supplier, formalizing the agreement to
deliver the specified goods, works, or services. To finalize the procurement process

and secure the required products or services from the best suited supplier.

Advantages of Dynamic Purchasing

++» Continuous Access to New Suppliers:
DPS allows new suppliers to join at any time throughout its duration, provided they
meet the specified criteria. This feature increases the diversity of the supplier base,
fostering a competitive environment that drives innovation and improves the quality
of goods and services. It also ensures that the latest market entrants, including

startups and SMEs, can participate, bringing fresh ideas and solutions to the table.

« Efficient Procurement Process:

The use of standardized and electronic processes streamlines procurement
activities. This efficiency reduces the time and administrative effort required for both
buyers and suppliers. The standardized processes ensure consistency and clarity,
minimizing errors and misunderstandings. Automated workflows and digital
communication further expedite procurement activities, leading to quicker and more

effective sourcing.

+ Enhanced Competition:

Each procurement under a DPS involves mini competitions among prequalified
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suppliers. Frequent mini competitions encourage suppliers to continually offer their
best prices and highest quality services. This competitive pressure leads to better
value for money for buyers and ensures that suppliers remain motivated to maintain

high standards.

+ Transparency and Fairness:
DPS processes are conducted electronically, ensuring transparency in all
procurement activities. Electronic records and communications provide a clear audit
trail, ensuring that all transactions are transparent and can be reviewed if needed.
This transparency helps build trust among suppliers and ensures fair treatment for

all participants, reducing the risk of corruption and favoritism.

« Adaptability:
DPS can quickly adapt to changing market conditions and organizational needs.
The ability to issue call-offs as needed allows buyers to respond promptly to new
requirements or market changes. This flexibility ensures that procurement activities
remain aligned with organizational objectives and external conditions, enabling

more strategic and responsive sourcing.

Challenges of Dynamic Purchasing

R/

+ Initial Setup:

Establishing a DPS involves significant upfront effort and resources. Setting up the
electronic systems, defining criteria and processes, and conducting initial supplier
evaluations can be resource intensive. This requires careful planning and
investment in technology and human resources to ensure a successful

implementation.

% Supplier Management:
Ongoing management of the supplier pool is necessary to maintain the system's
integrity and performance. Regular monitoring and evaluation of suppliers are
needed to ensure they continue to meet the required standards and deliver high
quality goods or services. This can be time consuming and requires effective
management practices to address any issues promptly and maintain supplier

relationships.
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++ Technological Dependence:
DPS relies heavily on electronic systems for its operation. Reliable and secure
electronic systems are essential for the DPS to function effectively. This
dependence on technology means that any technical issues, such as system
failures or cyber attacks, can disrupt procurement activities. Additionally,

organizations need the technical expertise to manage and maintain these systems.

+ Training and Awareness:
Both buyers and suppliers need to be well trained to participate effectively in the
DPS. Ensuring that all participants understand the DPS processes and can use the
electronic systems proficiently requires comprehensive ftraining programs. This
training needs to be ongoing to accommodate new participants and updates to the
system. Lack of awareness or understanding can lead to inefficiencies and reduced

participation.
The six major principles of purchasing:

1. Right Quality:

Purchasing the right quality refers to

Right Right , , ,
Place Quality procuring materials that meet the required
e
\/ RS specifications and standards for their intended
i PRINCIPLES o , o
Right OF Right use. This involves assessing the suitability of
Pricé | bURCHASING | Quantity . :
A materials based on factors such as physical
/'/ N . . .
properties, chemical = composition, and
Right Right I .
- Tiie performance characteristics. Quality can be

Source
: evaluated through various methods including

physical tests, chemical analysis, and
adherence to industry standards. Establishing standard specifications and utilizing
reputable suppliers help ensure consistent quality. Additionally, the purchasing
department collaborates with other departments to understand specific quality

requirements for different materials.

2. Right Quantity:

Procuring the right quantity of materials involves determining the optimal order

quantity to meet production needs while minimizing costs. Economic Order Quantity
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(EOQ) calculations help identify the quantity that balances ordering and carrying costs.
Factors such as demand variability, storage capacity, and market conditions influence
quantity decisions. Bulk ordering may be employed for cost efficiencies, while arbitrary
ordering considers uncertain market conditions. Maintaining an appropriate inventory

level ensures uninterrupted production while avoiding overstocking and associated costs.

3. Right Time:

Timing is critical in purchasing to ensure materials are available when needed for
production. Reorder levels are set to trigger replenishment orders at the appropriate time.
Prompt action is taken when inventory levels reach the reorder point to avoid stockouts.
Coordination between the materials control department and purchasing department
facilitates timely procurement. Delays in material delivery can disrupt production

schedules, highlighting the importance of timely sourcing.

4. Right Source:

Selecting the right source involves identifying suppliers capable of meeting
quality, quantity, and timing requirements consistently. Suppliers with a proven track
record of reliability, financial stability, and integrity are preferred. Proximity to the buyer's
organization minimizes transportation costs and enables better communication and after-
sales service. Direct engagement with suppliers fosters closer relationships and quality
improvement opportunities. Factors such as supplier location, infrastructure, workforce

relations, and quality control practices are considered during supplier selection.

5. Right Price:

Determining the right price involves obtaining materials at a cost that offers the
best value for money. Factors such as quality, delivery time, competition, and market
conditions influence price negotiations. Value analysis helps assess whether a proposed
purchase represents optimal value. Market prices provide benchmarks for price
determination, and negotiations between the purchasing department and suppliers aim to
achieve mutually beneficial agreements. Evaluating various pricing factors ensures cost-

effective procurement while maintaining quality standards.

6. Right Place:
Ensuring materials are available at the right place involves selecting sourcing

locations that minimize transportation and handling costs. Local suppliers are preferred
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when they meet quality and cost requirements. Effective logistics management optimizes
the supply chain to minimize transportation costs and lead times. Strategic placement of
sourcing locations enhances operational efficiency and cost-effectiveness. Selecting the
right place for material acquisition contributes to overall supply chain performance and

profitability.
5.2.2 Import Substitution:

Import substitution is a strategic economic policy adopted by nations to reduce
dependence on imported goods and promote domestic production. In the context of
India, this policy is crucial for achieving self-reliance and improving the balance of
payments by reducing the outflow of foreign exchange. Various government departments
and large public sector organizations play a significant role in facilitating import
substitution efforts. However, despite these efforts, several challenges hinder the

progress of import substitution in the country.
Challenges of Import Substitution:

+ Technical Expertise and Risk Aversion:
Technical experts within organizations may be hesitant to take risks associated with
adopting indigenous items. This reluctance could stem from concerns about the
quality, reliability, or compatibility of locally produced goods compared to imported

alternatives.

% Lack of Technical Documentation:
Drawings and technical specifications for certain items may not be readily available,
making it difficult for manufacturers to replicate or produce them domestically. This

lack of documentation can impede the development of indigenous substitutes.

+ Limited Indigenous Production Facilities:

Insufficient infrastructure and production facilities for certain goods hinder the ability
to manufacture them domestically. The absence of necessary machinery,
technology, or skilled labor can delay or prevent the establishment of domestic

production lines.

+ Inadequate Inspection Facilities:

The absence of local inspection facilities may lead to dependence on foreign
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inspection services, resulting in delays and increased costs. This reliance on
external inspection processes can hinder the competitiveness of domestically

produced goods.

% Economies of Scale and Demand:
Some items may have low demand or require specialized production processes,
making domestic manufacturing economically unviable. The limited market size may
not justify the investment required to establish or scale up production facilities,

resulting in continued reliance on imports.

+«+ Higher Production Costs:

Domestic production costs, including labor, raw materials, and energy, may be
higher compared to imported goods. This cost disparity can make domestically
produced items less competitive in the market, discouraging their adoption by

consumers or businesses.

% Infrastructure Challenges:

Power cuts and voltage fluctuations are common issues in many parts of India,
disrupting production schedules and increasing operational costs for manufacturers.
These infrastructure challenges can undermine efforts to ramp up domestic

production and meet demand.

«+ Foreign Collaborator Influence:
Foreign collaborators or investors may discourage the adoption of indigenous items
in favor of imported alternatives, either due to contractual obligations, profit motives,

or perceptions about the quality of domestically produced goods.

Despite these challenges, many organizations are actively striving to overcome
barriers to import substitution, particularly in response to foreign exchange crises.
Initiatives to address these obstacles may include investments in technology and
infrastructure, capacity building for domestic industries, policy interventions to promote
local manufacturing, and collaborations between public and private sectors to drive

innovation and competitiveness in domestic production.

Overcoming these challenges is essential for India to realize its goal of self-reliance

and achieve a more favorable balance of payments through import substitution. The
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pursuit of import substitution in India faces several challenges and bottlenecks, hindering
its effectiveness and impeding the country's progress towards self-reliance. These
problems are often encountered at various levels, including within industries, government
departments, and central agencies. Below is a detailed elaboration of the issues
highlighted:

Issues in Import Substitution:

+ Tight Specifications and Standards:
One major issue is the imposition of very tight specifications and standards by
authorities without considering the limitations or conditions specific to India. Often,
these standards are borrowed from foreign countries and may not be suitable for
Indian circumstances. To make them relevant, there is a need for a review and
adaptation of these standards. However, this revision is often neglected, leading to

a mismatch between imported standards and indigenous capabilities.

« Performance Guarantees and Quality Assurance:

Indian manufacturers of machinery, tools, and equipment may struggle to offer
performance guarantees and assure high quality comparable to imported items.
This lack of assurance works in favor of imported capital equipment, as buyers tend
to favor items with established performance records and quality assurances. The
comparison between indigenous and imported items often puts the former at a

disadvantage, leading to a preference for imported goods.

+ High Image of Foreign Brands:

The strong brand reputation of foreign companies can pose a challenge to import
substitution efforts. Consumers and businesses may perceive foreign brands as
superior in quality and reliability, leading to a preference for imported products over

domestically produced alternatives, even if the latter meets their needs adequately.

¢ Influence of Foreign Collaborators:
Foreign collaborators, driven by commercial interests and their nature of business,
may be reluctant to support the development of indigenous items. Their preference
for imported components, spares, and technical know-how aligns with their

business interests and may undermine efforts towards import substitution by

perpetuating dependence on foreign sources.

Periyar University — Online Degree Programme| Self Learning Material- BBA



PU-CODE-OLDP - BBA - Production & Materials Management Unit 5

+ Unhelpful Licensing Rules and Controls:
Rigidity in licensing rules and controls can hinder import substitution by creating
unnecessary bureaucratic hurdles and delays. These rules need to be examined
closely and revised or removed where necessary to facilitate the development of
indigenous alternatives. Simplifying licensing procedures and reducing regulatory

barriers can encourage domestic production and innovation.

Addressing these challenges requires a concerted effort from various stakeholders,
including policymakers, industry players, and regulatory authorities. Strategies to promote
import substitution should include revisiting and adapting standards to suit Indian
conditions, enhancing the capabilities of domestic manufacturers to meet performance
and quality standards, promoting the image and reliability of domestic brands, fostering
collaboration between domestic and foreign entities for technology transfer, and
reforming regulatory frameworks to facilitate domestic production and innovation. By
tackling these issues effectively, India can overcome the bottlenecks hindering import

substitution and move closer to achieving self-reliance in various sectors.

5.2.3 Lets Sum up
I Dynamic Purchasing Systems (DPS) are electronic
procurement methods allowing suppliers to join anytime,
enhancing competition and transparency. Key features

include electronic procurement, openness, flexibility,

standardization, and competition. DPS involves an
\ establishment phase (advertisement, selection,
admittance) and an operational phase (call-offs, mini-competitions, awards).
Advantages include continuous access to new suppliers, efficient processes,
enhanced competition, transparency, and adaptability. Challenges include initial
setup, supplier management, technological dependence, and the need for training
and awareness. Import substitution aims to reduce import dependence but faces

issues like technical expertise, inadequate facilities, and higher production costs.
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5.2.4 Self-Assessment

| 1. What is a key feature of Dynamic Purchasing Systems
(DPS)?

a) Suppliers can only join at the initial setup

b) It operates entirely through traditional paper methods

¢) Suppliers can join anytime during its duration

d) It limits the number of suppliers to avoid competition

2. During which phase of DPS are suppliers invited to join and evaluated?
a) Operational Phase
b) Call-off Phase
¢) Mini-competition Phase
)

d) Establishment Phase

3. What is one of the main advantages of DPS?
a) Limited access to suppliers
b) Reduced competition among suppliers
¢) Continuous access to new suppliers

d) Complexity in procurement processes

4. Which of the following is a challenge associated with implementing DPS?
a) Enhanced competition
b) Transparency in procurement
c) Flexibility in issuing call-offs

d) Technological dependence

5. What is the primary goal of import substitution?

a) Increase dependence on foreign goods

b) Promote domestic production to reduce import dependence
c¢) Limit the growth of domestic industries
)

d) Increase the outflow of foreign exchange
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5.3.1 Vendor Rating:

Vendor rating is a critical process within supply chain management that involves
evaluating suppliers based on various performance metrics to determine their standing or
classification within the vendor network. In essence, it is a methodical assessment aimed
at gauging the reliability, efficiency, and overall quality of goods or services provided by

suppliers.

Factors considered in vendor rating typically include the supplier's track record in
meeting delivery deadlines, the consistency of product or service quality, adherence to
pricing agreements, and responsiveness to inquiries or concerns. These criteria
collectively contribute to the establishment of a supplier's performance level, which can
range from poor to excellent, with intermediate rankings reflecting varying degrees of

achievement.

Organizations may choose to implement vendor rating systems in different forms,
ranging from hierarchical rankings to more nuanced approaches such as award systems
or certifications. For instance, some companies may grant preferential treatment or
incentives to top-performing suppliers, while others may recognize outstanding suppliers

through formal certification programs.

The emphasis on vendor rating has grown significantly, particularly with the
widespread adoption of just-in-time (JIT) manufacturing practices. JIT emphasizes the
importance of seamless coordination and collaboration between buyers and suppliers to
ensure timely delivery of goods and minimize inventory holding costs. As such, vendor
rating serves as a strategic tool for organizations to foster and maintain strong buyer-
supplier relationships, thereby enhancing supply chain efficiency and overall business

performance.
Importance of Vendor Rating:

The evaluation of vendor performance is a critical aspect of effective supply chain
management, encompassing several key areas including pricing, quality, delivery, and

service. Let's delve into each of these areas in detail:
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I. Pricing Factors:
% Competitive Pricing:
Vendors should offer prices comparable to competitors for similar products or
services. Quote requests should demonstrate favorable pricing compared to other

vendors.

¢ Price Stability:
Prices should remain relatively stable over time, minimizing fluctuations that could

impact budgeting and forecasting.

+«¢+ Price Accuracy:
Invoices should accurately reflect purchase order prices, with minimal discrepancies

between quoted and invoiced amounts.

+« Advance Notice of Price Changes:
Vendors should provide sufficient advance notice of any changes in pricing to allow

buyers to adjust their budgets accordingly.

% Cost Sensitivity:
Vendors should demonstrate an understanding of the buyer's financial constraints
and suggest potential cost-saving measures. They should also possess market

knowledge and share insights with the buyer.

+ Billing Accuracy:
Vendor invoices should be accurate, easy to understand, and promptly issued.
Credit memos should be processed in a reasonable timeframe, and invoice

estimates should closely match the final invoice amounts.

II. Quality Factors:
+» Compliance with Purchase Orders:
Vendors should adhere to the terms and conditions outlined in purchase orders and

demonstrate an understanding of buyer expectations.

+ Conformity to Specifications:
Products or services should meet the specifications outlined in requests for

proposal and purchase orders. They should perform as expected without deviations.
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« Reliability:
Products should demonstrate reliability, with a low rate of failure within acceptable

limits.

% Repair Reliability:
Repairs and reworks should be conducted effectively, ensuring the continued

functionality of the product.

+« Durability:

Products should have a reasonable lifespan before requiring replacement.

+« Support:
Vendors should provide timely and effective support, addressing any issues

promptly and resolving them satisfactorily.

« Warranty:
Warranty provisions should be reasonable, and vendors should promptly address

any warranty-related concerns or issues.

% State-of-the-Art Products/Services:
Vendors should offer products or services that are consistent with industry
standards and continuously refresh their offerings with enhancements.

Collaboration with buyers on new product development is also desirable.
I1l. Delivery Factors:

+ Timeliness:
Vendors should consistently deliver products and services on time, aligning with

promised delivery dates and lead times.

% Quantity Accuracy:

Deliveries should include the correct items in the contracted quantity.

+ Lead Time:
Average delivery times should be comparable to those of other vendors for similar

products and services.
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+ Packaging:
Packaging should be robust, appropriate, properly labeled, and undamaged, with

pallets sized correctly and without overhang.

+« Documentation:
Vendors should provide accurate documentation, including packing slips, invoices,

technical manuals, etc., with correct material codes and purchase order numbers.

«» Emergency Delivery:
Vendors should demonstrate flexibility and effort in meeting urgent delivery

requests.

IV. Service Factors:

+» Vendor Representatives:
Vendor representatives should exhibit a sincere desire to serve, displaying
professionalism, courtesy, and effectiveness in handling complaints. They should
provide updated catalogs, pricing, and technical information and act as advocates

for the buying firm within the supplying firm.

% Inside Sales:
Inside sales personnel should be knowledgeable about buyer needs and assist with

inquiries related to order confirmation, shipping schedules, discrepancies, and

invoice errors.

++» Technical Support:
Vendors should offer technical support for maintenance, repair, and installation,

providing instructions, documentation, and training on product usage.

« Emergency Support:
Vendors should provide emergency support for the repair or replacement of failed

products.

+» Problem Resolution:

Vendors should respond promptly to resolve any issues and provide follow-up on

the status of problem correction.
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7 C’s of Vendor Rating
1. Competency:

The competency of a supplier

o\ [0) . . . .
Mn@““ Oeoai encompasses various aspects, including their
o 44
managerial, technical, administrative, and
5 a . . .
e el professional abilities. A supplier with strong
S§ 3G

§ 7C,S a% managerial competence efficiently organizes

resources and personnel to meet customer

Vendor Rating _
demands. Technical competence ensures that
%\P(OU O‘Zf products or services meet specifications and
(@)
05 industry standards. Administrative competence

Cash Resources

reflects the efficiency of processes like order
processing and documentation. Lastly, professional competence entails courteous and
effective interactions with customers, enhancing overall satisfaction and trust in the

supplier's capabilities.

2. Capacity:

Supplier capacity entails their ability to meet demand across physical, intellectual,
and financial dimensions. Physical capacity encompasses production capabilities,
facilities, and infrastructure to fulfill orders effectively. Intellectual capacity relates to
innovation, knowledge, and adaptability to industry changes. Financial capacity reflects
the supplier's stability, liquidity, and access to capital resources, crucial for sustaining

operations and investments in growth initiatives.

3. Commitment:

Supplier commitment refers to their willingness to allocate resources and establish
long-term partnerships with customers. A committed supplier demonstrates a readiness
to invest physical, intellectual, and financial resources to meet customer needs
effectively. Furthermore, they prioritize building enduring relationships based on shared

goals and objectives, fostering collaboration, trust, and mutual success over time.

4. Control:

Supplier control encompasses effective management and information systems to

manage operations and mitigate risks. Strong management control systems ensure
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efficient resource allocation and adherence to processes and procedures. Information
systems provide accurate and timely data for decision-making and performance tracking,
enhancing transparency and accountability. Additionally, robust quality control
mechanisms ensure consistent adherence to quality standards and prompt resolution of

deviations or non-conformities.

5. Cash Resources:

Cash resources represent the financial strength and stability of the supplier,
influencing their ability to fulfill orders and invest in growth initiatives. A supplier with
ample financial resources demonstrates profitability, liquidity, and access to capital,
providing assurance of their ability to sustain operations and withstand economic
fluctuations. Financial stability, reflected in metrics like ROI, ROE, and asset turnover

ratio, further reinforces confidence in the supplier's long-term viability.

6. Cost:

Total acquisition cost considers all expenses associated with acquiring and using a
supplier's products or services, beyond the initial purchase price. Evaluating value for
money ensures that customers assess the overall quality, reliability, and performance
relative to the total cost incurred. By considering factors like maintenance, support, and
lifecycle costs, organizations can make informed decisions that optimize value and

minimize total cost of ownership.

7. Consistency:

Supplier consistency entails delivering quality and reliability consistently over time.
Quality consistency ensures that products or services consistently meet or exceed
specifications and customer expectations. Reliability consistency reflects the supplier's
track record of on-time delivery, adherence to specifications, and responsiveness to
customer needs. By maintaining high standards of quality and reliability consistently,
suppliers enhance customer satisfaction, trust, and loyalty, contributing to long-term

success and partnership.
Rating Criteria/Factors

Vendor rating involves evaluating suppliers based on a comprehensive set of

criteria to ensure that they meet the organization’s standards and requirements. The

factors assessed can vary widely depending on the specific needs and priorities of the
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organization. Here is a detailed look at common rating criteria used in vendor

evaluations:

+» Price:
The cost of goods or services provided by the vendor. Organizations assess

whether the price is competitive and aligns with the market rates.

++ Discounts Received:
The frequency and amount of discounts offered by the vendor. This can include bulk

purchase discounts, early payment discounts, or promotional discounts.

%+ Maintenance of Specifications:
The vendor's ability to adhere to the agreed-upon product or service specifications.
Consistency in meeting these specifications is crucial for maintaining quality

standards.

«+ Compliance with Other Specifications:
The vendor’'s compliance with regulatory requirements, industry standards, and any

additional specifications set by the organization.

% Promptness of Delivery:
The vendor's track record for delivering goods or services on time. Timely delivery is

essential to avoid production delays and maintain smooth operations.

+» Freight and Delivery Charges:
The cost associated with shipping and delivery. Evaluating these charges helps in

understanding the total cost of procurement.

+ Installation Cost:
Costs incurred for installing equipment or setting up services provided by the
vendor. This includes labor, materials, and any additional expenses related to

installation.

% Service:
The quality and responsiveness of the vendor's customer service and support. This

includes availability, communication, and problem-solving abilities.
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+» Market Information:
The vendor’s ability to provide relevant and timely market information. This can help
the organization stay informed about market trends, price fluctuations, and new

product developments.

+«+ Co-operation:
The vendor’s willingness to collaborate and work closely with the organization. This

includes flexibility in negotiations and adaptability to changing requirements.

% Management Competence:
The effectiveness and professionalism of the vendor's management team. This can

impact the overall reliability and efficiency of the vendor’s operations.

% Credit Terms:
The payment terms offered by the vendor. Favorable credit terms can improve cash

flow management for the organization.

s Employee Training:
The vendor's commitment to training and developing their employees. Well-trained

employees can enhance service quality and innovation.

+«+ Disposition of Rejects:
The vendor’s process for handling defective or rejected products. Efficient and fair

handling of rejects is important for maintaining trust and minimizing losses.

+ Cost Reduction Suggestions:
The vendor’s proactive approach to suggesting cost-saving measures and efficiency
improvements. This can include process optimization, alternative materials, or new

technologies.

* Adjustment Policies:
The vendor’'s policies regarding adjustments for discrepancies or issues in the
delivered products or services. Clear and fair policies are essential for resolving

conflicts.

+ Financial Position:

The financial stability and strength of the vendor. A strong financial position
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indicates the vendor's ability to sustain operations and fulfill long-term

commitments.

+ Inventory Plans:
The vendor’s inventory management strategies. Effective inventory planning can

reduce lead times and ensure the availability of products.
5.3.2 Tools and Techniques of Vendor Rating:

The hallmark of an effective purchase department is the quality of suppliers
selected. The purchaser's prime interest lies in getting the best value from his Suppliers.
This implies that he should be in a position to assess and rate their performance against
what is expected from an ideal supplier. The absolute standard is difficult to define with

exactness but there should be some method for evaluating suppliers and grading them.

The ability to select reliable vendors is the primary objective of a planning
department. The familiar saying “Tell me who your friends are, and | will tell you what you
are" can be applied to purchasing also. Rather it should be: Tell me who your vendors
are, and | will tell you what kind of purchasing department you have". It is not always
easy to identify good vendors; in many cases, purchasing department is criticised without

any justification because of poor vendor performance.

An objective and accurate vendor rating, can become an asset and a valuable tool
in the hands of a buyer in making his/her purchase decisions and also for providing
feedback to suppliers with low rating in order to impure their Performance. In the absence
of such an improvement even after a reasonable period of time, black listing or grey

listing the vendor may follow.

A drawback to vendor rating is that despite considerable effort to set up good
system, the end results have too often been a group of antagonised suppliers and an
impractical, meaningless mass of data which take too much effort to compile and is
worthless to the purchasing department. Some companies make the mistake of adopting,
without appropriate changes, a rating plan which was developed for another company
when, obviously, each system must be applied to the specific requirements of a particular

organisation. Too often, also in attempting to ensure precision, the goal of improving

quality and reliability of purchased item is lost. No system can be of any value unless it
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results in better vendor performance. Nor can it work well unless the people involved

understand it and are convinced that is worthwhile having it.

The responsibility of vendor rating is normally entrusted with a committee
comprising Chief commercial manager, Quality control managed, Accounts Manager and
Chief Production Engineer. The committee meets every quarter to review each vendor's
performance. It classifies the vendors as class A B or C based on their performance.
Alternatively, they are also graded as First, Second or Third class vendors. Future
enquiries shall not be sent to class 'C (Third grade) vendors. A price preference of 5% to
A class (First grade) and 2% to class 'B' (Second grade) vendors shall be accorded over

the prices of class C (Third grade) vendors.
Methods of Evaluation of Suppliers

In a large store and material organisation, where a large number of parts and
components are supplied by different vendors, it becomes difficult to keep track on their
performances. Therefore, in order to compare the performances of various vendors, it is
essential to rate them individually. The rating may be done on different parameters such
as quality performance, service performance (timely delivery, delivery of specified
quantity) price performance, etc. After the performance factors have been selected, a
specific procedure must be developed for measuring actual vendor performance on each
individual factor. Supplier performance on each factor must be expressed in quantitative
terms, there are various ways in which a supplier can be evaluated, five of these viz, and
the categorical method, the weighted method, the cost-ratio method, the critical incidents

method and the check list system are the most popular. These are described | below:

(i) Categorical Method:

The buyer makes out a list of all the factors which he/she considers necessary for
evaluation, and at periodic intervals, say, once a quarter, he /she makes out a
performance report. The buyer may also seek the help of others concerned such as
stores, production, or quality control departments, in order to determine the grading to be
given. A performance standard may be decided upon a six-point scale category. For

example, a vendor who gets

1. 80 points and above out of 100 is considered excellent

2. Between 70 -79 points is considered very good
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3. Between 60 - 69 points is considered good
4. Between 50 - 59 points is considered satisfactory
5. Between 40 - 49 points is considered average

6. Below 40 points is considered poor.

On the basis of this evaluation, three meetings should be held with the suppliers.
Who should be given a clear appraisal of their performance? Those with low ratings
should be informed firmly to improve their performance and even then if they do not show
any sign of improvement, their names should be deleted from the approved list of

vendors.

Though one might say that the method is subjective, it has several merits. One such
merit is that the buyer, in order to arrive at a judgement, would per force keen a watch
and record the performance. This becomes important especially since he/she has to
discuss about the performance with the vendors. It is not an expensive method and

detailed performance records need not be maintained.

Since, it relies mainly on the memory and judgement of the individual buyer, this
method can be practised easily. However, if the buyer is indifferent and does note valuate
at regular intervals, it can deteriorate into a routine and lose all its importance and
validity. This is not a very scientific method and no quantitative measurement is done.
The method depends heavily on the experience and ability of the buyer and the charge

is, therefore, made that the evaluation can be very subjective.

(i) The Weighted Point Method:
In this method, the evaluation criteria are quantified on a point rating basis for the
quality of goods received, the promptness of deliveries made and the quality of the

service rendered by the vendor. Points can be allotted for them as under:

Quality 50 Points Quality 50 points
Delivery 30 Points Delivery 25 Points
Price 20 Points or | Price 15 Points

Response to suggestion or | 10 Points
service quality

Total Points | 100 Total Points 100
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There can be any number of factors and each can be given a weighted rating in
accordance with their relative importance: as determined by the buyer. However, the total
of all these points should be 100, and a grading similar to the categorical plan can be
prescribed. In this method, each performance criterion is quantified based on actual
performance and each performance factor is then totaled to get supplier's overall (final)
rating for the period in question. For example, take the quality aspect. Let us say that out

of 160 lots received during the year, 16 lots were rejected on account of poor quality.

The rating would be:

Number of lots accepted 144%50

Quality performance = =45

Number of lots received 160
Similarly, for delivery rating can be as follows:

Number of lots delivered on time % 30
Number of lots delivered

(b) Quantity performance =_uantity supplied ¢ 30y
Scheduled delivery

(@) Timely performance =

For price, a similar method of calculation is used

Price performance — Least offer received x 20

Supplier's offer

Such a rating can be used for any nhumber of factors considered as important with respect
to the vendor.
(iii) Cost Ratio Method:

This method involves an intricate system of determining the actual costs incurred on
purchasing, follow-up, transportation and packaging, etc., and determining the unit cost
incurred by the buyer on the material when actually received. The higher this cost, the

lower the supplier's comparative rating.

The costs to be allotted depend on the products. The usual factors are quality,
delivery, service and price. Costs relating to quality (known as quality costs) may include
factory visits, approval of samples, inspection, rejection of incoming materials, loss
incurred in production, like, cost of defectives, reworking costs, rejections, etc. besides
the usual purchase costs. Similarly, costs relating to delivery(Known as delivery cost) will
include the cost of follow-up, e.g., telephone, telex messages, correspondence, visits to
plant for adopting costlier mode of transport (for example, using road transport instead of

railways) to speed up delivery, etc.
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Suppose, the costs relating to quality works out to Rs. 2,000 and if one has

purchased Rs. 2 lakhs worth of a particular material per year, the quality cost ratio is

2,000 : 2,00,000,i.e., 1%

200100 =1%
2,00,000

Similarly, if the costs on delivery is Rs.1,000, the delivery cost ratio is :

1000 : 2,00,000, i.e., 0.5%

1000 % 100 = 0.5%
2,00,000

The three methods of evaluation described above are intended to enable a buyer to
exercise better judgement over retaining his vendors. However, there are many other
non-quantifiable factors which go to make a good vendor, e.g., integrity, attitude, etc. In

such an evaluation, the buyer's experience and judgement would ultimately count.

(iv) Critical Incidents Method:

Evaluating vendors under this method requires that a record of events and
occurrences related to the buyer-vendor relationship is maintained in each vendor's file.
The data and comments recorded should be important and not trivial in nature. They
should reflect the positive and negative aspects of an actual performance. This kind of
documentation can be used as basis for discussing ways and means for overcoming
difficulties, improving performance, determining the competence of a vendor, and if
necessary, considering his termination. As this method is relatively easy to implement, it

is very useful for small organisations.

(v) Checklist System:
Some companies use a simple checklist to evaluate their vendors. Designed to
facilitate vendor rating from the stand point of financial strength, size, product service,

price, quality, etc., the checklist system is quite useful in evaluating suppliers.

A typical checklist is given below:
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Buyers’ Checklist for Evaluating Vendors

A. Reliability

l. Is the supplying company reputed, stable and financially strong?

2. Are the supplier's ability and integrity proved | by past performance?
. Does supplier help in reducing expenditure by product improvement?
. Technical Capabilities
. Will supplier provide engineering assistance?
. Will supplier provide design assistance?
. Can supplier handle special needs and designs?
. Does supplier contribute to general advancement through basic research?
. After Sales-Service

. Does supplier have an effective service back-up?

3

B

1

2

3

4

C

1

2. Is emergency service available?
3. Will renewal parts be available whenever needed?

D. Availability

1. Will supplier assure timely delivery?

2. Are stocks available locally at short notice?

3. Is supplier's location an advantage to buyer?

4. Does supplier plan shipment to minimise buyer's inventory?

5. Can supplier be depended upon to provide a steady flow of products or materials?
E. Buying Convenience

1. Does supplier offer a full range of related products?

Does supplier pack his product conveniently for buyer's use?

3. Does supplier have a local sales contact? Is he qualified to assist buyer? Can he call
upon specialists for buyer's difficult problems?

4. Will supplier help buyer to cut acquisition costs such as qualifying visits, telephone
calls, lab tests, incoming inspections, spoilage and waste, rejects and complaints!

F. Sales Assistance

1. Does the supplier help develop mutual markets? Will he recommend buyer's
products?

2. Will the appearance of supplier's product enhance the appearance of buyer's

product?
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5.3.3 Lets Sum up
- Vendor rating is essential in supply chain management,
involving the evaluation of suppliers based on factors such
as pricing, quality, delivery, and service. The process uses

various tools and techniques like the categorical method,

weighted point method, cost ratio method, critical incidents
method, and checklist system to assess vendor performance. Effective vendor
rating systems help organizations ensure quality and reliability, foster strong
buyer-supplier relationships, and improve overall supply chain efficiency.
Emphasis is placed on factors such as competitive pricing, timely delivery,
adherence to specifications, and after-sales service. Vendor rating also includes
assessing non-quantifiable aspects like integrity and attitude to make well-rounded

decisions.

5.3.4 Self-Assessment
1. What is the primary objective of vendor rating in supply
chain management?

A. Maximizing profit margins

B. Enhancing buyer-supplier relationships

C. Reducing inventory costs

D. Expanding market share

2. Which method of vendor evaluation involves quantifying criteria such as quality,
delivery, and service on a point rating basis?

A. Categorical method

B. Weighted point method

C. Cost ratio method

D. Critical incidents method

3. What is a key factor considered under the pricing criteria in vendor rating?
A. Market share
B. Product innovation
C. Billing accuracy

D. Employee satisfaction
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4. Which tool for vendor rating involves maintaining records of significant positive and
negative incidents in the buyer-vendor relationship?

A. Categorical method

B. Weighted point method

C. Critical incidents method

D. Checklist system

5. What does the checklist system primarily evaluate in vendor assessment?
A. Financial stability
B. Market reputation
C. Customer satisfaction

D. Product innovation

5.4.1 Unit Summary

Purchase Management oversees strategic procurement activities.
Purchasing procedures involve sourcing, negotiation, and contracting.
Dynamic Purchasing adapts to market changes for optimal sourcing.
Principles emphasize cost-effectiveness, quality, and supplier relationships.

Import substitution aims to replace imported goods with domestic alternatives.

£ £ 8

Vendor rating assesses supplier performance based on criteria like quality and
delivery.
+ Vendor management ensures effective supplier relationships and performance

improvement.

5.4.2 Glossary

Dynamic Purchasing A flexible and responsive approach to purchasing that
adapts to changing market conditions, supplier relationships,

and organizational requirements

Import Substitution A policy or strategy aimed at promoting domestic production
and reducing reliance on imported goods by replacing

foreign imports with locally manufactured products

Vendor Rating A systematic process of evaluating and scoring suppliers or

vendors based on predefined criteria such as quality,

delivery performance, cost, and service
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Request for Quotation | A formal solicitation document sent to potential suppliers,
(RFQ) requesting them to submit their best prices and terms for

supplying goods or services

Weighted Point A technique used in vendor evaluation where specific criteria
Method such as quality, delivery timeliness, and service quality are
assigned weighted points based on their importance.
Suppliers are then rated based on their performance across
these criteria, providing a quantitative measure of overall

supplier performance.

Negotiation The process of discussing and reaching an agreement with
suppliers or vendors regarding terms, conditions, and pricing

for the procurement of goods or services

5.4.3 Self — Assessment Questions

1. Define purchase management and explain its significance.

2. Describe the typical purchasing procedure in a manufacturing company. What are
the key steps involved?

3. Explain the concept of dynamic purchasing. How does it differ from traditional
purchasing methods?

4. Compare and contrast the principles of traditional purchasing and dynamic
purchasing. What are the advantages and disadvantages of each?

5. How would you implement a vendor rating system in a company? Outline the key
criteria and steps involved in the process.

6. Identify and explain the benefits of import substitution in purchasing management.
How can this strategy impact a company's supply chain?

7. Evaluate the effectiveness of vendor management strategies in maintaining supply
chain efficiency. What challenges might companies face in managing their vendors?
8. Imagine you are a purchasing manager tasked with reducing costs through import
substitution. Develop a plan that outlines the steps you would take to identify and
implement import substitution opportunities.

9. Discuss the role of vendor rating in improving the quality and reliability of supply
chain operations. Provide examples to support your argument.

10. Critique the current vendor management practices in a specific industry. What

improvements would you suggest to enhance vendor relationships and performance?

Periyar University — Online Degree Programme| Self Learning Material- BBA



PU-CODE-OLDP - BBA - Production & Materials Management Unit 5

Activities / Exerci

ses / Case Studies

1.

Activities

Form a small group and create a simulation of vendor rating
system. Assign scores to various vendors based on
hypothetical performance

Each student can select a product and develop a strategy for

import substitution.

Answers for Self
Assessment
check your

progress

Module 1

1. b) To ensure the right materials are procured at the right
time, quantity, source, price, and quality

2. ¢) Auction Purchasing

3. ¢) Making Purchase Decision

4. d) Goods Receipt Note

5. b) Determining the time, price, quality and quantity
Module 2

1. ¢) Suppliers can join anytime during its duration

2. d) Establishment Phase

3. ¢) Continuous access to new suppliers

4. d) Technological dependence

5. b) Promote domestic production to reduce import
dependence

Module 3

1. b) Enhancing buyer-supplier relationships

. b) Weighted point method

. ¢) Billing accuracy

. ¢) Critical incidents method

a &~ WO N

. a) Financial stability

5.4.4 Suggested Readings

1. https://www.researchgate.net/publication/372529159 The Dynamic Purchasi

ng System - A Modern Public Procurement Solution

2. https://www.researchgate.net/publication/317835586 Import substitution ind

ustrialisation and economic growth -
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Evidence from the group of BRICS countries
3. https://www.nipfp.org.in/media/pdf/books/BK 33/Chapters/1.%20Import%20S
ubstitution%20Strategy %200f%20Economic%20Development.pdf

4. https://glostext.gloucestershire.gov.uk/documents/s54935/10.%20Establishing
%20a%20Dynamic%20Purchasing%20System%20for%20the%20Procureme
nt%20Contracts%20FINAL.pdf

5. https://www.qgailonline.com/pdf/others/Procedure for Evaluation of Performa

nce of Vendors-Suppliers-Contractors-Consultants.pdf

5.4.5 Open-Source E-Content Links

https://youtu.be/ntHNQrQBG2Y ?si=K
1. Overview of Purchasing 0JxtH48YUzVeyvz

https://youtu.be/x-

Dynamic Purchasing
2 z7/nIr5CBk?si=ArDHF9-Epd-OMkNH
System

https://youtu.be/Hsg-

Procurement Vs.
3 0qlLPOA?si=YXgBYW-R5NYtdhYf
Purchasing

https://youtu.be/gM2EqAgpuM4?si=z
4 Import Substitution O0TEyj0lcXzQp8|

https://youtu.be/IXU-SgOo-
S Vendor Rating 6Q7?si=avWCr8bxUDXsr5Sz

5.4.6 References

https://tallysolutions.com/business-guides/what-is-purchase-management/

https://www.lpp.nhs.uk/for-suppliers/dynamic-purchasing-systems-in-detail/

https://signalx.ai/blog/6-stages-of-vendor-development/

https://www.investopedia.com/terms/i/importsubstitutionindustrialization.asp
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https://www.erawa.com.au/cproot/20981/2/Final-Plan-Attachment-8.10-

Purchasing-Procedure-Public-.pdf

6. https://www.projectmanager.com/blog/purchase-management
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