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Operations Management-Definition

Production/Operations function is concerned with the transformation of a range of inputs into required
(goods or services) outputs.

A set of various activities, which are involved in manufacturing certain products, is named as
“Production Management”.

A set of various activities, which are involved in offering services, is named as “Operations
Management”.

“Production Management deals with decision-making related to production processes so that the
resulting goods or services are produced according to specifications, in the amounts and by the
schedule demanded and at minimum cost”-Edwood Buffia

“Operations Management is the management of organizations productive resources or its production
system, which converts inputs into the organization's products and services”.- Norman gaither.



Operations Management - Nature

1. Transformational Process.
2. Results into value Addition.

3. Asystem itself.

4. Exists for certain Objective.

5. Carried out in part of organization.

6. Interrelationship among the System.

7. Increase Productivity



Operations Management - Importance

1. Helps in achievement of objectives: Operations management has an effective role in the achievement of pre-
determined objectives of an organization

2. Improves Employee productivity: Operation management improves the productivity of employees. It checks
and measures the performance of all people working in the organization.

3. Enhance Goodwill: Operation management helps in improving the goodwill and presence of the organization.
It ensures that quality products are delivered to all customers that could provide them better satisfaction and
makes them happy

4. Optimum utilization of resources: Operation management focuses on optimum utilization of all resources of
the organization. It frames proper strategies and accordingly continues all operations of the organization

5. Motivates Employees: Operation management helps in motivating the employees towards their roles.

6. Waste Reduction - Waste reduction is one of the most important components of operations management.
Various techniques can be used to identify and eliminate waste within manufacturing operations.

7. Revenue Increase - Increased product quality and consumer satisfaction will give your company to have a
good reputation within the industry. This reputation will further aid your company to attract more customers



Operations Management - Objectives
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Historical Devlopement of Operations Management

1. Industrial Revolution

2. Scientific Management

3. Human Relations Movement
4. Operations Research

5. Service Revolution

6. Computer Revolution

7. Supply Chain Management
8. E Commerce

9.  Globalization



Historical Devlopement of Operations Management

1. Industrial Revolution

2. Scientific Management

3. Human Relations Movement

4. Operations Research

5. Service Revolution

6. Computer Revolution

Date | Contribution Contributor
1776 | Specialization of labour in manufacturing Adam Smith
1799 | Interchangeable paris, cost accounting Eli Whitney & others
1832 | Division of labour by skill; assignment of jobs by Skill; basics of | Charles Babbage
time study
1900 | Scientific management time study and work study Developed; Fredenck W.Taylor
dividing planning and doing of work
1900 | Motion of study of jobs Frank B. Gilbreth
1901 | Scheduling techniques for employees, machines Jobs in Henry L. Gantt
manufacturing
1915 | Economic lot sizes for inventory control F.W._ Harris
1927 | Human relations; the Hawthorne studies Elton Mayo
1931 | Statistical inference applied to product quality: quality control W_A_Shewart
charts
1935 | Statistical Sampling applied to quality control: inspection H F.Dodge & H.G.Roming
sampling plans
1940 | Operations research applications in world war |l P .M Blacker & others
1946 | Digital Computer John Mauchlly and J.P.Eckert
1947 | Linear Programming G_B.Dantzig, Williams & others
1950 | Mathematical programming, on-linear and stochastic processes | A Charnes, W.W.Cooper & others
1951 | Commercial digital computer: large-scale computations available | Sperry Univac
1960 | Organisational behaviour: continued study of people at work L.Cummings, L.Porter
1970 | Integrating operations into overall strategy and policy Computer
applications to manufacturing, scheduling, and control, Material | W.Skinner J.Orlicky & G. Wright|
Requirement Planning (MRP)
1980 | Quality and productivity applications from Japan: robotics, W_E. Deming & J.Juran

CAD-CAM




Historical Devlopement of Operations Management

(N GOODS, SERVICES, AND OPERATIONS MANAGE

Exhibit 1.4 Six Eras of Operations Management
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Differences between Goods and Services

Definition of Goods and Services

® Goods refer to the tangible consumable products, articles, commodities that are offered by the companies to the customers in exchange
for money. They are the items that have phy5|cal characteristics, i.e. shape appearance size, Welght etc Itis capable of satlsfylng

human w

®  Services are the 1ntang1ble economic product that is prov1ded by a person on the other person s demand Itis an act1v1ty carrled out for
someone else. They can only be delivered at a particular moment, and hence they are perishable in nature. They lack physical identity.
Services cannot be distinguished from the service provider.

Difference between Services and Goods

Basis Services Goods
Nat Arx_ activity Or process. e.g&.. A physical object. e ...
watching a movie in a cinema hall video cassette of movie
Type Heterogenecous Homogenous
Intangibility Intangible e.g.. doctor treatment Tangible e.g.. medicine
N Different customers having diff Different customers getting
Incon T r = erent r 2
sistency s s e . mobile acrvl standardised demands fulfilled.
A S e. g . mobile phones
- Simultanecous production and Separation of production and
Inseparability comnsumption. e.g.. eating consumption. e.g.. purchasing
ice-cream in a restaurant ice cream from a store
Inventory Cannot be kept in stock. e. g . Can be kept in stock. e.g.. train

experience of a train journey

Journey ticket

Involverment

Participation of customers at the
time of service delivery. ...
self-service in a fast food joint

Involvement at the time of
delivery not possible. e.=..

manufacturing a vehicle



Differences between Goods and Services

BASIS FOR
COMPARISON GOODS SERVICES
Meaning Goods are the material items that can be seen, touched or felt and are Services are amenities, facilities, benefits or help
ready for sale to the customers. provided by other people.

Nature Tangible Intangible

Transfer of ownership Yes No

Evaluation Very simple and easy Complicated

Return Goods can be returned. Services cannot be returned back once they are
provided.

Separable Yes, goods can be separated from the seller. No, services cannot be separated from the service
provider.

Variability Identical Diversified

Storage Goods can be stored for use in future or multiple use. Services cannot be stored.

Production and Consumption

There is a time lag between production and consumption of goods.

Production and Consumption of services occurs




System Perspective of Operations Management

e Asystem is a group of interrelated items in which no item studied in isolation will act in a same way
as it would in the system.

e Operation is viewed as a system which converts a set of inputs into a set of desired outputs.
e Elements of a Operation system

o Inputs
o Conversion process or transformation process
o Outputs
® Inputs of a Operation System
e External
o Legal, Economic, Social, Technological
® Market

o Competition, Customer Desires, Product Info.
® Primary Resources
o Materials, Personnel, Capital, Utilities
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Conversion Subsystem
Physical (Manufacturing)
Locational-Services—(fransportation)————— —
Exchange Services (Retailing)
Storage Services (Warehousing)
Other Private Services (Insurance)
Government Services
Outputs of a Operation System
Direct

o Goods

o Services
e Indirect
o Waste
o Pollution
o Technological Advances
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OPERATION MANAGEMENT
Inputs:
- Raw Materials Output:
- Plant & Machinery Product
- Spare parts & or
Consumables i Servi
- Manpower SpetRbiom e
Example of Cement Plant
Inputs: g
“Raiw Materals: Operations in cement
y manufacturing:
- Lime stone :
-Crushing
lron g - Grindin
- Bauxite 9 Output:
- Pre-calcination &
- Sand R Cement
calcination
- Gypsiim - Cooling clinker
- Plant & machinery

- spare parts & consumables

- Clinker grinding with

TRANSFORMATION PROCESS OF
A HOSPITAL

Inputs Processing Qutputs
Doctors, nurses  Examination ealthy
Hospital Surgery patents
Medical Supplies Monitoring

Equipment Medication
Laboratories Therapy

I - Manpower gypsim ‘ l
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FUNCTIONS OF OPERATIONS MANAGEMENT
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® 1. Location of facilities Location of facilities for operations is a long-term capacity decision which involves a long
term Commitment about the geographically static factors that affect a business organization. It is an Important
strategic level decision-making for an organization. _ o _
® 2. Plant layout and material handling Plant layout refers to the physical arrangement of facilities. It is the
conflgfuratlon of departments, Work centers and equipment in the conversion process. The overall objective of the
lant Tayout Is to design a physical arrangement that meets the required output quality and quantity most

conomically.
3. Product d%sign Product design deals with conversion of ideas into reality. Every business organization have to
Design, develop and introduce new products as a survival and growth strategy. _
4. Process design Process demgn IS @ macroscopic decision-making of an overall process route for converting the
Raw material into finished goods. These decisions encompass the selection of a process, choice Of technology,
rocess flow analysis and layout of the facilities. ) _ )
® 5 PRODUCTION PLANNING AND CONTROL Production planning and control can be defined as the process
of planning the production in advance, setting the exact route of each item, fixing the starting and finishing dates for
each item, 1o give production orders to sho?s and to follow up the progress of products according to orders.
® 6. QUALITY CONTROL Quality Control (QC) may be defined as ‘a system that is used to maintain a desired
level of Quality in a product or service’. It is a systematic control of various factors that affect the quality Of the
product. Quality control aims at prevention of defects at the source, relies on effective Feedback system and
corrective action procedure. _ _ _ o
® 7. MATERIALS MANAGEMENT Materials manadgement Is that aspect of management function which is
prlmarltlydconcerned with The acquisition, control and use of materials needed and flow of goods and services
connectéd.
e 8. MAINTENANCE MANAGEMENT In modern industry, equipment and machinery are a very important part of
the total productive Effort. Therefore, their idleness or downtime becomes are very expensive. Hence, it is very
Important that the plant machinery should be properly maintained.



Types of Production Systems

® There are several types of production systems, and the type choosen by any business depends
upon the type of product being made, and on the quantity which is required.

Types of Production Systems:

‘"'] ‘ Intermittent System ’

R R W S

NMass Production Job Production
Assembly Lines

e Continuous Production - Continuous production is a type of production system in which
materials being processed are continuously in motion. During continuous processing, distinct
parts flow from one machine to the next to make a finished product. There are no interruptions
between the stages of production. It's a very organized system involving advanced machinery
and producing high volumes.

® Continuous production is characterized by - Equipment dedicated to specific tasks, Automated
material handling, Identical products, Use of specialized machinery and tools
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® There are three types of continuous production viz., mass production, process production and assembly
production.

® 1. Mass Production

. \/ a aa A
manufactured in large quantities, as much empha3|s IS not given to orders of the consumers. Standardlzatlon
of product, process, materials, machine and uninterrupted flow of materials are the main characteristics of
this system.

® Electronics, electrical, automobiles, bicycles and container industries are a few examples of mass production
industries.

® 2. Process Production

® This system is used for the manufacture of those items whose demand is continuous and high. Here, single
raw material can be transformed into different kinds of products at different stages of the production
process e.g., processing of crude oil in refinery — we get kerosene, gasoline, etc., at different stages of
production

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

® Analytical process of production -In analytical process of production, a raw material is broken into
different products. For example, crude oil is analyzed into gas, naphtha, petrol, etc. Similarly, coal is
processed to obtain coke, coal, gas, coal-tar, etc

® Synthetic process of production -Synthetic process of production, on the other hand, involves the mixing of
two or more materials to manufacture a product. For instance, lauric acid, myristic acid, plasmatic acid,



Cont..
e 3. Assembly Production
® Inassembling process, two or more components are combined to manufacture a finished product.
Manufactur rts are joined in -assemblies or final mblies. h pr is employed in
assembling automobiles, radio sets, television sets, bicycles, watches, cameras, etc.
Advantages of Continuous Production
Standardization:
Higher production rate
Increased worker safety
Economies of scale
Disadvantages of Continuous Production
Requires a high investment
Lack of flexibility
Products are the same
Requires extremely careful planning and design
May lead to excess inventory



Intermittent Production System

e In Intermittent manufacturing systems, the goods are manufactured specially to fulfill
orders made by customers rather than for stock. Here the flow of material is intermittent.

e Intermittent production systems are those where the production facilities are flexible

enough to handle a wide variety of products and sizes. These can be used to manufacture

those products where the basic nature of inputs changes with the change in the design of

the product and the production process requires continuous adjustments.

Characteristics of intermittent manufacturing systems are:

Most products are produced in small quantities.

Machines and equipment are laid out by process.

Workloads are generally unbalanced.

Highly skilled operators are required for efficient use of machines and equipment.

In-process inventory is large.




Types of Intermittent Production System

Project productlon flows, Job Shop production flows, and Batch production flows.

® Project production flows:

® The project’s production flows, the company accepts a single complex order or contract. The order must
be completed within a certain period of time and at an estimated cost. Consider making a boat. Such
products are never manufactured in large quantities. Labor, facilities and other resources focus on these
products.

® Examples of project production flows mainly include the construction of airports, roads, buildings,
shipbuilding, dams, etc.

® Characteristics of project production flows:
1. Aresource requirement varies with the production phases.
2. Many agencies are involved and their jobs are interrelated.
3. Generally. Delays take place at the end of the project.
4. As routing and programming changes, inspection is required.

® Job Shop production flows:

® Inthe job production flows, the company accepts a contract to produce one or a few units of a product
strictly according to the specifications given by the customer. The product is produced within a certain
period and at a fixed cost. This cost is fixed at the time of signing the contract.

® Examples of such job production flows include services provided by clothing workshops, repair shops,
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® Characteristics of jobbing production flows:
1. The production of items takes place in small batches.
2. Items are manufactured according to customer specifications.
3. Highly skilled labor is needed for specialized jobs
4. There is a disproportionate manufacturing cycle time.

® Batch production flows:

® In batch production flows, the production schedule is decided according to specific orders or is
based on demand forecasts. Here, the production of items takes place in lots or lots. A product is
divided into different jobs. All jobs in a production batch must be completed before starting the next
production batch.
Examples of batch production flows include, manufacture of drugs and pharmaceuticals, medium
and heavy machinery, etc.

® Characteristics of batch production flows batch instruction:
1. Products are manufactured and stored until demand arises.
2. General-purpose machines and equipment are installed.
3. There is a possibility of major work in progress.
4. You need detailed production planning and control.




Challenges in Operations Management

1. Globalization
2. '
3. Technology

4. Knowledge Management

5. Environmental Responsibility
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REGENT TRENDS IN OPERATIONS MANAGEMENT

NN T e

RECENT TRENDS IN PRODUCTIONS AND OPERATIONS MIANAGEMENT

Re-engineering
nvironmental issues
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1. Health and Safety Emphasis

2. Manual Processes Digitization

3. Company-wide communication streamlining
4. Rapid responsiveness to demand

5. Speedy Issue Resolution




OPERATONS STRATEGY

® Organizations rely upon different strategies to achieve their business goals and survive in today’s
competltlve busmess envwonment

strategy, and Operatlons or Functional strategy

Strategy Hierarchy

I Organization
/ Corporate

l Corporate e it = ) Fasmctional/

Strategy >
atemy perations Strategy
el (stratesy to
(what are ours (to support business

comnpete ixn
businesses?) »

strategies in best

dnfferellt major | 1 possible way)
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® The corporate strategy revolves around the objectives of the organization, core competence, and
gaining competitive advantage in terms of products and/or services
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“Operations strategy is the total pattern of decisions which shape the long-term capabilities of any
type of operations and their contribution to the overall strategy,
® Operations strategy consists of a series of decisions that organizations take in order to implement
competitive business strategies.

REQUIIREMENTS
(FERFORMANCE
OoOBBJECTYTIVES)

Spc.cd sttty

Depenaahlllty
FlexibDilinty

® Operations strategy, there are two main elements i.e. Market requirements and Operations
resources. Market requirements consist of performance-related goals such as quality, flexibility,
time, cost, and dependability. Addressing the appropriate needs of customers through offerings
and attracting customers as compared to the competitors; are the main concepts that influence
performance objectives. Wherein, Operations resources cover an organization’s assets,
processes, and capabilities.



Focus of Operations Strategy

Competitive Capabilities and
Core Competencies Model

Core -
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® The main focus of operations strategy is on specific capabilities related to the operation that
facilitates an organization in gaining a competitive advantage. These capabilities are termed as
competitive capabilities or priorities. An organization can get success in the market by getting
excellence in such capabilities.

® In other words, competitive capabilities are those capabilities that are developed by operations
function to provide a competitive advantage to an organization in its industry or market.

e Competitive advantage can be achieved by understanding the needs and desires of customers and
providing the offerings accordingly



Competitive Capabillities Or Priorities
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Operations Strategy Development

Operations Strategy Developrment

Corporate » Business » Product/)/ Service
Strategsvy Strateg vy plans
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product plans into processes related to decision- maklng Decisions related to operatlons help in




McDonald’s Operations Strategy Case Study

® NMcDonald’s Operations Strateqy



../McDonald’s Operations Strategy Case Study.doc

Productivity

e Productivity is a common measure how well a country, industry or business units is using its
resources.

o Mﬁhemaﬁeﬂ%%%@%p&#mpuﬁi

e According to ILO “ The ratio between the volumes of output is measured by production
indices and the corresponding volume of labor input is measured by employment indices,
The productivity is a measure of how much nut is required to achieve a given output.”

e According to Peter Drucker “ Productivity means a balance between all factors of production
that will give the maximum output with the smallest effort”

e Productivity = Value of Goods and Services Produced / Value of Resources utilized for this

production.

There are broadly three types of productivity measurements and these are explained

below:

1. Single-Factor Productivity Measurement.

2. Multi-Factor Productivity Measurement.

3. Total (Composite) Factor Productivity Measures.

4. Total Productivity Model.
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e 1.SINGLE-FACTOR PRODUCTIVITY MEASUREMENT (Partial productivity ):

Single-Factor Productivity is a measure of output against specific input. Partial productivity is
Cco ;

utilization of one resource. Labor productivity is a single factor productivity measure. It is
the ratio of output to labor input (units of output per labor hour). Material productivity is
the ratio of output to materials input.

e 2. MULTI-FACTOR PRODUCTIVITY MEASUREMENT:

e The concept of multi-factor productivity was developed by Scott D. Sink, multi-factor
productivity measurement model considered labour, material and energy as major inputs.
Capital was deliberately left out as it is most difficult to estimate how much capital is being
consumed per unit/ time.

e Multi-factor productivity is ratio of output to a group of inputs such as; labor, energy and
material. Multi-factor productivity is an index of output obtained from more than one of
the resources (inputs) used in production. It is the ratio of net output to the sum of
associated labor and other factor inputs.



cont..

® 3. TOTAL (COMPOSITE) FACTOR PRODUCTIVITY MEASURES:

® The Total Factor Productivity model developed by John W. Kendrick in 1951, he has taken only labour and
capital as only two input factors. In an effort to improve productivity of labour, company may install more
machinery and then productivity of labour will'go up bringing down the capital productivity.

Net Output

TFP =
(Labor + Capital) Input
Totat Labor
Factor B -

rroavesiy ) | (Gapiar

Fig. 2.3 Total Factor Productivity Measurement

® 4.TOTAL PKUDULIIVIIY IVIUDEL:

® Total Productivity Model was developed by David J. Sumanth in 1979 considered five items as inputs. These
are human, material, capital, energy and other expenses. This model can be applied in any manufacturing
or service organization.

® Total Tangible Output = Value of finished units produced + Partial units produced + Dividends from
securities + Interests from bonds + other incomes.

® Total Tangible Inputs = Value of human inputs + Capital inputs + Materials purchased + Energy inputs +
other expenses (taxes, transport & office expenses etc.).



Importance / Benefits of Productivity

To Beat the competition

C| ude tn Manaoam
uru

faYals
o U TvitAd luyul IBAY 2 N AT

Indicator of Progress.

Maximum Utilization of Scare Resources.
Key to National Prosperity.
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e Factors Influencing Productivity

1. Technical
8. Location —— factors

— 2. Production
factors = —

factors

3. Organizational
factor

7. Government

. Productivitw
factors =

6. Management - - > 4. Personnel

5. Finance L factors

factors factors

Factors that affect or influernce Productivity.



Methods to Improve Productivity
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Demand

Demand refers to consumers' desire to purchase goods and services at
given prices.

Demand may be defined as the quantity of a commodity that a consumer is
able and willing to buy, at each possible price, over a given period of time.

Businesses often spend a considerable amount of money to determine the
amount of demand the public has for their products and services.

Demand is not a controllable factor; under every situation in different
industries, varying demand situations might be encountered.

Types of demand

1. Joint demand - Joint demand is the demand for complementary products
and services.

2. Composite demand - Composite demand happens when there are
multiple uses for a single product

3. Short_—r_un and Iong-run_demand 4, P_rice demand 5. Income demand 6.



Demand Patterns

® The repeated observations of demand for a service or product in their
order of occurrence.

Demand Patterns

Horizontal Trend

5

Time Time

Seasonal Cyclical
N\ < =
, -
_/ e’
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@ There are five basic patterns of most time series. a.Horizontal. The
fluctuation of data around a constant mean. b.Trend. The systematic increase
or decrease in the mean of the series over time. c.Seasonal. A repeatable
pattern of increases or decreases in demand, depending on the time of day,
week, month, or season. d.Cyclical. The less predictable gradual increases or
decreases over longer periods of time (years or decades). e.Random. The



state of demand

Negative demand- This occurs when a major part of the market dislikes
the product and may even pay a price to avoid It.

I " | | be Lni | o indiff

the product.

Latent demand- Many consumers may share a strong need that cannot be
satisfied by any existing product.

Falling demand- Every organization, sooner or later, faces demand for one
or more of its product.

Irregular demand- Many organizations face demand that varies on a
seasonal, daily, or even hourly basis, causing problems of idle capacity or
overworked capacity

Full demand- This is an ideal situation .Organizations face full demand
when they are satisfied with their volume of business.

Overall demand- Some organizations face a demand level that is higher
than they can or want to handle .

Unwholesome demand- Unwholesome products require organized efforts

to discouraie their consumition- Alcohol



Demand Forecasting

Forecasting is the process of making predictions of the future based on past
and present data

customer demand over a defined period, using historical data and other
information.

The process of estimating the future demand of product in terms of a unit or
monetary value is referred to as demand forecasting.

According to Evan J Douglas, “Demand estimation may be defined as the
process of finding values for demand in future time periods”

Characteristics of Demand Forecasting
Base for Planning production Program
Estimate of sales in future.
Done for a particular period.
Help firms for trained man power.

To arrange appropriate promotional effort.



Need for Demand Forecasting

Need for Short Term
1. Appropriate Production Schequle ...
. Helping in firm reducing Costs.
. Work force Scheduling.
. Determining Appropriate pricing policy.

. Setting sales Targets and Control.

S o1 B~ WD

. Forecasting short term financial requirements.

Need for Long Term
. Planning for New unit or Expansion of Existing Unit.
. Production Planning

. Forecasting Long term financial requirements.

NwW N e

. Planning Man power Requirements.



Objectives of demand forecasting

1

Formulation of Production Policy

Formulation of Price Policy

1

Maximum Utilization of Machines

s Proper Control of Sales

|

Regular Supply of Material

3 Arrangement of Finance

r >

Regular Availability of Labor




types of demand forecasting

1. Passive demand forecasting

Passive demand forecasting is the simplest type. In this model, you use
sales data from the past to predict the future

2. Active demand forecasting

An active forecasting model takes into consideration of market research,
marketing campaigns, and expansion plans.

3. Short-term projections
Short-term demand forecasting looks just at the next three to 12 months
4. Long-term projections

Your long-term forecast will make projections one to four years into the
future



Steps in Demand Forecasting

Identifying objectives

Determinine ti ’

Choosing the forecasting method

Collection of data and data adjustment

Interpretation of results




METHODS OF DEMAND FORECASTING

Methods of Demand Forecasting
|

I d 4
Opinion Polling fdethod Statistical Method
4 3 4
Consumers Sales Force Experts
Survey Opinion Opinion
Method Method Method
1 4 < 4
Trend Barometric Regression Simultaneous
Project- Method Method Equation
ion Methcid Method
4 4 1
Complete Sample End Use
Enumeration Survey and
Survey Test Marketing
4 i 1 4 1
Fitting Least Square Time Series Moving Average Exponential
Trend line Linear Analysis and Annual Smoothing
by Regression Difference

_ observation _



Capacity
Capacity s the rate of productive capability of a facility.
Capacity is usually expressed as volume of output per time period.

by t ringaie perld.
Types of Capacity
Fixed Capacity: The capital Assets( Building and Equipments).

Design Capacity : The planned rate of output if goods or services under
normal or full scale operating conditions.

System Capacity : It is the maximum output of a specific product, that the
syshem_of workers and machines, i.e the productive system capable of
producing.

Effective Capacity : It is the capacity which is used within the current budget
period. Other name for this is practical capacity.

Normal Capacity :
Actual Capacity: Actual output achieved during particular period

Capacity is calculated: (number of machines or workers) x (number of shifts) x
(utilization) x (efficiency).



Capacity planning

Capacity planning is the process of determining the

production capacity needed by an organization to meet changing demands for
its_-nroducts

LA S ToUoroto

Capacity planning refers to the process of deciphering how much resource
you’re going to need to meet demand.

Capacity planning is the function of establishing, measuring and adjusting
limits or levels of capacity.

The objectives of capacity planning are:

To identify and solve capacity problem in a timely manner to meet consumer
needs.

To maintain a balance between required capacity and available capacity.

The goal of capacity planning is to minimize this discrepancy.
Capacity Planning vs. Capacity Requirements Planning

Capacity requirements planning is the step before capacity planning. It’s the
process when an organization decides how much it needs to produce and



Level of Capacity Planning

Long Range Capacity Planning: it relates primarily to strategic
issues involving the firms major production facilities. In addition
Location decisions, technology, transferability of the process.

Short Range Capacity Planning: it concerns issues of scheduling,
labour shifts, balancing resource capacities.

Factors affecting Capacity planning
Process Design
Product Design
Product Variety
Product Quality
Production Scheduling
Material Management

Job Design and Personnel Management



Capacity Expansion Strategies

Capacity lead strategy Capacity lag strategy

Units A Units A
Capacity —» Demand ﬁ
<4—— Demand
<4—— Capacity
Time Time
Incremental vs. one-step expansion Average capacity strategy
, One-step expansion .
Units A | b exp Units A
¢ Capacity
e
Incremental Vs
expansion £ Demand
Demand //
/

> >
>
_ i"ii Time _



Capacity Planning process

1. Assessment of Existing Capacity

Capacity of a unit can be measured in terms of output or inputs.

Output measure is appropriate in case of manufacturing concerns, e.g.,
automobile plant (number of cars), iron and steel plant (tons of steel),
brewery (barrels of bear), cannery (tons of food), power company,
(megawatts of electricity), etc.

Service concerns like hospitals (number of beds), airlines (number of
seats), theatres (number of seats), restaurants (number of tables), university
(number of students), warehouse (cubic feet of space), etc., can measure
capacity in terms of inputs.

2. Forecasting Future Capacity Needs

Short term capacity requirements can be estimated by forecasting product
demand at different stages of the product life cycle. It is more difficult to
anticipate long-term capacity requirements due to uncertainties of market
and technology. Capacity forecast helps to determine the gap between the
existing capacity and estimated capacity so that necessary adjustments may
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3. Identifying Alternative ways of Modifying Capacity

In case where the existing capacity is inadequate to meet the forecast demand
capacity, the expansion is required to meet the shortage. Additional shifts may be
employed to expand the capacity. Expansion will provide economies of scale and
help in meeting the forecast demand. But it involves additional investment and
danger of fall in forecast demand in future.

When the existing capacity exceeds forecast capacity, there is a need for reduction of
excess capacity. Developing new products, selling of existing facilities, layout of
workers or getting work from other firms are the methods of overcoming it.

Manage demand fTluctuations

Altering the Altering the
size of usage of human
workforce resorce

Changing the
size of
inventory

Sub
contracting
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4. Evaluation of Alternatives

Various alternatives for capacity expansion or reduction are evaluated

and local communlty should also be con3|dered Cost Benefit analysis,
Decision theory and Queuing theory are the main techniques of
evaluating alternatives.

5. Choice of Suitable Course of Action

After performing the cost-benefit analysis of various alternatives to
expand or reduce the capacity, the most appropriate alternative is
selected.




Types of Capacity Planning

Rough cut capacity planning (RCCP) and Capacity Requirements Planning
(CRP).

Rough Cut Capacity Planning is a process that allows you to predict future
capacity needs and take proactive steps to ensure your organization has the
resources it needs to meet those demands.

It converts the master production schedule into requirements for critical
resources, often including labor, machinery, warehouse space, supplier’s
capabilities.

The concept behind the term Rough cut capacity is that it is the total amount
of material required to fulfill the gross requirement of a company.

Three methods of Rough cut capacity planning (RCCP)
Capacity Planning Using Overall Factors (CPOF)

Capacity Planning Using Overall Factors (CPOF) is a fast and easy way to
estimate your capacity needs. This method uses overall factors such as

iroduct mix| sales volume‘ and lead time to calculate how much caiaciti
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Capacity Bills

Capacity Bills is Capacity Planning Using Capacity Factors (CPCF) using

Capacity Units, Capacity Expenses, and Capacity Releases. Capacity Bills
gives more detailed figures than CPOF. However, the results are highly
accurate.

Resource Profiles

Resource Profiles look at your resources by product/period (e.g., monthly).
Resource profiles show you how many resources you will need and when.

Resource profiles provide more accurate estimates than Capacity Bills but
take mare time and effart

Manufacturing
Lead time

wwrw . Erp-dnTormation om



Capacity requirements planning

Capacity requirements planning (CRP) is the process of establishing,
measuring, and adjusting limits or levels of capacity.

The term CRP in this context refers to the process of determining in detail
the amount of labor and machine resources required to accomplish the
tasks of production.

Capacity requirements planning is one of the management tools. It helps
the company use its resources efficiently by making its production process
accurate.

It determines the capability of the production goal of the company. The
company can determine how many products it can make and meet
production objectives through this process.

The inputs required for capacity requirement planning are capacities of
each work center, open shop order, lead times, routings, and planned
order releases.
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The work center is a physical location where specific tasks or activities are
carried out in business. It is a physical or logical production area used to

- schedule and route production operations.

Planned Order Releases: Information from the Material Requirements
Planning which tells when you should start the order so it can be
completed on time.

Routing Files: Information that details the requirements of equipment and
labor to complete the order as needed in the required time frame.

Open Orders Files: Information regarding the orders that are currently
started and need to be completed.

Factors that affect the capacity requirements planning
Type of products

Financial expenditure

Availability of skilled workforce

The capacity of the equipment



MRP

Material requirements planning (MRP) is a system that helps manufacturers
plan, schedule, and manage their inventory during the manufacturing
process. It is prlmarlly a software-based system.

MRP's objective is threefold:

Make sure raw materials are available for production when required
Maintain the lowest possible material and component levels
Plan and schedule manufacturing activities.

Inputs of MRP

The MPS (master production schedule is simply the quantity and timing of
all end ) goods to be produced over a specific time period. MPS is estimated
through customer orders and demand forecasts.

The ISF (inventory status file) contains important real-time information on
a company's inventory. It lets managers know what they have on hand,
where that inventory is, and the overall status of the inventory.

The BOM (bill of materials) is a detailed list of raw materials, components,
and assemblies required to construct, manufacture or repair a product or



MRP process can be broken down into four basic steps:

Estimating demand and the materials required to meet it. - determining
customer demand and the requirements to meet it. Utilizing the bill of
materials—which is simply a list of raw materials, assemblies, and components
needed to manufacture an end product—MRP breaks down demand into
specific raw materials and components.

Check demand against inventory and allocate resources. -checking demand
against inventory. The MRP then distributes resources accordingly:.

Production scheduling. The next step in the process is simply to calculate the
amount of time and labor required to complete manufacturing. A deadline is
also provided.

Monitor the process. The final step of the process is simply to monitor it for
any issues



Advantages and Disadvantages of Material
Requirements Planning (MRP)

There are several advantages to the MRP process:

Minimized inventory levels and costs associated

Reduced customer lead times

Increased manufacturing efficiency

Increased labor productivity

Increased overall customer satisfaction

Of course, there are also disadvantages to the MRP process:
Heavy reliance on input data accuracy (garbage in, garbage out)
MRP systems can often be difficult and expensive to implement
Lack of flexibility when it comes to the production schedule

Introduces the temptation to hold more inventory than needed




Manufacturing Resource Planning (MRP Il)
MRP Il isa qomputertbased system tha_t can create _detailed production

materials with machine and labor availability.
Manufacturing Resource Planning (MRP Il) evolved from early Materials

Requirement Planning (MRP) systems by including the integration of
additional data, such as employee and financial needs.

The system is designed to centralize, integrate, and process information
for effective decision making in scheduling, design engineering, inventory
management, and cost control in manufacturing.

Material Requirements Planning
(MRP)
1980s Manufacturing Resource Planning
(MRP II)
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MRP | included the following three major functionalities:

master production scheduling -
bill of materials Material requirenents
inventory tracking planning
MRP Il includes plus the following: ~  Plans the requirenent

machine capacity scheduling for neterials

: Includes onl
demand forecasting nclludeslon.).r N
manufacturing area

quality assurance
general accounting Open systen
Boosts production and

material scheduling

01d version




Few Critical Aspects

ITnventory
ManagemenT
Critical '

Aspects
of MRP ITT

Software
Extension
Capabilities

Benefits of Manufacturing Resource Planning

Undoubtedly, MRP is an innovative and highly competitive tool that has
completely revolutionized the traditional stock control and management
method.

allowing any company to manage its operating expenses smartly by
reducing the money, time, and human capital.

The automated system of MRP provides a piece of more robust and detailed
information that any company can easily leverage to accomplish its core



enterprise resource planning

Enterprise resource planning — a moniker coined by research firm Gartner
in 1990.

ERP - short for enterprise resource planning - is an integrated system of
software applications that allows an organization to manage its business
processes using a centralized relational database.

Enterprise resource planning (ERP) refers to a type of software that
organizations use to manage day-to-day business activities such

as accounting, procurement, project management, risk management and
compliance, and supply chain operations.

ERP can generate major time and financial savings by providing
organization-wide visibility that spotlights inefficient manual processes and
reveals opportunities for growth.

There are several deployment models for ERP software, including on-
premises, cloud and hybrid. While cloud ERP has become extremely
popular in recent years, which approach is best depends on company needs.
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Common data repository provides visibility into all departments and thus
allows leaders to evaluate and compare the business performance of different
areas and understand the full impact of decisions.

—IsERPImportant for Businesses
. Cost savings

. Workflow visibility

. Reporting/analytics

. Business insights/intelligence

. Regulatory compliance & data security

. Risk management

. Data security

. Collaboration

© 00 N oo O &~ W DN B

. Scalability
10. Flexibility
11. Customization:



ERP Modules
®

Finance
B @&

- | Marketing Automation

Manufacturing

n ) g i 13 ERP Inventory
o Human %& i Mod ul es Management
> and Their
] Features g,e,
Management
=,

Warehouse
Management

Resource Management @ ‘ @
(Project Management)
Customer Supply Chain
Relationship Management
Management

(CRMD



How Does an ERP System Work?

An ERP system works by decreasing the number of resources needed to run
the business optimally but still ensuring profitability and business
improvement.

The system collects data from different parts of the business. It puts the data
into a central location where employees who need it can access it. It
dismantles the silos that many businesses suffer from and ensures that
adequate information is available to those who need it.

For instance, when a shipment order is initiated for the last item in stock,
the inventory management modules must record this information and
inform relevant departments so that the inventory can be replenished. The
sales team will also be informed so that it doesn’t make promises that it
can’t deliver.

Problems In Implementation of ERP

1. Poorly Defined Business Process 2. Rushed Deadlines 3. Many Complex
Tasks 4. Silence from Upper Management 5. Wrong Team Member 6.
Communication Breakdown.



Plant location

Plant location refers to the choice of region and the selection of a particular
site for setting up a business or factory.

Location of the plant itself becomes a very important factor concerning
service facilities, as the plant location decisions are strategic and long-term
in nature.

An ideal location is on where the cost of the product is kept to minimum,
with a large market share, the least risk and the maximum social gain.

But the choice is made only after considering cost and benefits of different
alternative sites. It is a strategic decision that cannot be changed once
taken. If at all changed only at considerable loss, the location should be
selected as per its own requirements and circumstances.

When we required to study Plant Location
1. Starting New Organization

2. Existing Organization
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Importance of Facility Location

Production Technology and Cost Structure

Scale of Business
Company’s Ability to serve its customers.
Withstand Competition
Steps in Location Selection
1. Define Location Objectives and Associated Constraints
2. ldentify relevant Decision Criteria.
3. Relate the Objectives to the criteria using appropriate Models.
4. Evaluate alternative Locations.

5. Select the location that best satisfies the criteria.



Factors affecting Facility location

e
>

10. ggzgnm & La_w aqd Orm
equirements Sttuations.

9 Supporﬁnh
industriesand |
Services.
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8. Neamessto\\
source of raw-
material.

Location
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\
/ 7. Nearness fo N

Factors affecting plant location

2 Avalabilityof
Infrastructore |
facilities.

/’{_X/_ /3 Goodlnduslri;f\‘
Plant \ relations.

4 Availabiliy
of Skilled \1
workforce.

/ 5. Social \
Infrastructure.

- N
- 6. Investor- \
friendly attifude.

Other factors whichalso affect plant location are availability and cost of land, suitability
of land - soil and topography, climatic conditions, location of a similar unit, etc.

‘ Factors affecting the plant location
i |
[ 1
: Secondary
Primary Factor .
|| Availability of || Suitability of
raw materials climate
|| Nearness to | Government
the market policies
|| Availability of || Availability of
labor finance
Transport || Competition
| facilities between states
| Availability of || Availability of
fuel and power facilities
|| Availability of || Disposal of
water waste ‘




Locational analysis

Locational analysis is a dynamic process ,analyses and compares the
appropriateness or otherwise of alternative sites with the aim of selecting the
best site for a given enterprise.

It consists the following:

(a) Demographic Analysis: It involves study of population in the area in
terms of total population (in no.), age composition, per capita income,
educational level, occupational structure etc.

(b) Trade Area Analysis: It is an analysis of the geographic area that provides
continued clientele to the firm. He would also see the feasibility of accessing
the trade area from alternative sites.

(c) Competitive Analysis: It helps to judge the nature, location, size and
quality of competition in a given trade area.

(d) Traffic analysis: To have a rough idea about the number of potential
customers passing by the proposed site

(e) Site economics: Alternative sites are evaluated in terms of establishment
costs and operational costs under this.
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Location Analysis Techniques

Location factor rating
Center-of-gravity
Load-distance

Break Even Analysis

Linear Programming

Exercise : How to choose Location for the following Organization.
1. Chan of Restaurants
2. Super Market



facility layout

Layout means the arrangement or configuration of the departments within the
facility and also the arrangement of economic activity centers within each
department.

Facility layout may be defined as the arrangement of machinery, equipment,
and other amenities in a facility, which should ensure a smooth movement of
materials.

According to Moore, facility layout is the plan of or the act of planning an
optimum arrangement of facilities, including personnel, operating equipment,
storage space, material handling equipment, and all other supporting services
along with the design of the best structure to contain these facilities.

The need for facility layout arises because, the organization has decided to
move to a new location, or the present facility layout is no more effective.

Most common causes for redesigning an existing facility layout :

* Sudden rise in operating cost with marked fall in output * Increase of
accidents in the work centers ¢ Introduction of new production technology ¢
Changes in product design or services ¢ Changes in the product mix or services

* Increase in worker turnover, absenteeism, anxieti or strain * Skilled workers
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Obijectives of an Effective Facility Layout

Minimum Material Handling

Elimination of Bottlenecks
Shorter Production Cycles
Reduction in Production Delays
Improved Quality Control
Efficient Utilization of Labor

Improved Employee Morale



Preservation of
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Importance of Facility Layout

1. Economies in Handling

3. Minimization of Production Delays
4. improved Quality Control

5. Minimum investment

6. Avoidance of Bottlenecks

7. Improved Utilization of Labours



Types of Layout

Four basic types as: * Process layout, * Product layout and ¢ Fixed-position
layout, and  Hybrid layout.

very hlgh or is unpredlctable or When an organlzatlon IS expected to prowde
different types of product, of similar nature, it does not make economic
sense to dedicate different sets of equipment and personnel to each product
or service.

A product layout, also known as job-shop layout, is a format in which
similar equipment or functions are grouped together.

Process layout is also common in office and non-manufacturing
organizations. Most offices are arranged according to the nature of functions
carried out by the employees, for example, Accounts Department,
Marketing Department, Purchase Department, etc. This type of
arrangements are also noted in hospitals, library, banks, universities, and
restaurants.

Some of the advantages of process layout are: Flexibility in use of
equipment and employees, Flexibility in pace of operations, Equipment
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Some of the disadvantages of process layout are: Material handling,

Routing and scheduling, Lower productivity, Space and inventory, Span of
supervision, Wages.

Receivingand  Foundry Rough  Fabrication  Painting
raw materials machine

storage

jobx >0 :9 .
Process
layout, ‘
Production | JobY
of Kitchen
Cabinets

2 3

Shear and Finish
punch machine Debur Assembly

— Product or material flow
@ O Production operations
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Product Layout When the resources and activities are arranged according to the
processing needs of a single product, rather than shared among different types of
product, we call it a product layout.

shaped and the product never backtrack towards the beglnnlng of the I|ne A product
layout is often called an assembly line, production line, or flow-line layout.

A product layout design is possible only if the design of the product is highly
standardized, there is a high demand for the product and the product processing
operations is standardized and repetitive in nature.

Some of the advantages of product layout are: « High rate of output, Lower
inventories, High degree of utilization, Division of labor, Simplified production
planning and control, Simplified flow of product through the system

Some of the major disadvantages of product layout are: ¢ Lack of flexibility, Division
of labor, Dependence of the whole on each part

Install flat
screen

Product
(assembly-
line) layourt,
Assembly
of flat
eeeeee
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Fixed-Position Layout As the name implies the product stays stationary and,
as required, it is the machines, workers and materials that keep on changing
position. There are many products that are very heavy or large and as such is

locomotives or tanks.

. The size and weight of the product necessitate this type of layout. The
demand for the product is relatively low. In developing a fixed-position layout
emphasis is always on the sequence of activities, schedule of the activities, and
availability of space.

Fixed position layout has the following advantages: * Cost and damage,
Continuity of work. Some of the dis-advantages of fixed position layout are
Worker skill, Movement of machinery and material, Utilization,
Administration

General contractor

Equipment

(bulldozers,
cranes, etc)

Architect

position co ntractol’

—~— Materials
(steel, glass,
cement, etc.)

Electrical General
contractor labor

of a stadium
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Hybrid Layout Combination of process and product types of layout is
known as hybrid layout. It is also commonly called combination layout,
mixed layout, cellular layout, grouped technology, or flexible layout. The

features of process and product layout and at the same time avoid their
shortcomings.

Some of the major advantages of hybrid layout are: * Facility utilization,
Worker morale, Material handling and in-process inventory Some of the
major dis-advantages of hybrid layout Planning and grouping products
into common cells, Equipment

Cellular Layout

Shipping
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Product Design

— kol — : — : Hsrritabtef

use for manufacture.

Product Design can be defend as “ the translation of intellectual wisdom, requirements of the
entrepreneurs, or the need of customer etc into a specific product.

According to Deverell, “ Product Design in its broadest sense includes the whole development of
the product through all the preliminary stages until actual manufacturing begins”

Characteristics of Good Product Design

1. Functionality
2. Reliability
3.Productivity
4.Quality

5. Standardization

6. Safety




Aspects of Product Design

Drawmg each part before movrng into product design.

2. Aesthetic Design :- Style or Fashion design for market acceptability — integrated into
functional design — Should be attract.

3. Production Design :- Translated functional design to manufacture.- A design which
may result in affecting economies without affecting its functional efficiency.

4, Pdacking Design :- Appealing to the consumers depending upon the size and nature of
product.

Influencing Factors of Product Design
I. Customer’s Perspectives
1. Functions 2. Aesthetics 3. User Friendliness 4. Esteem Associated with Possession.
I1. Organizational Perspectives

1. Intrinsic Cost of Material 2. Intrinsic Cost of labor 3. Replacement , Exchange and



Approaches to Product Design

examlne and how it works W|th other components.

2. Systems Engineering —Focus on customers needs, cost requirements and
quality demands through Design.

3. Value Engineering — Reducing cost and increase profit by eliminating
unnecessary steps.

4. Value Analysis — Focus on expectable quality against the acceptable cost.

5. Function Analysis — Assessing the product function, identify the problem,
search the solution and testing.

6. Quality Function Deployment — Philosophy and practice to understand
customer needs.



Steps of the Product Design Process

[T

. Brainstorming

. Defining the Product

. Conducting the User Research
. Sketching

. Prototyping

. Compiling Specifications

. Producing the Factory Samples

. Sample Testing
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. Starting the Production/Development

10. Providing Quality Assurance



Issues in Product Design

1. Product Liability
2. Intellectual Property Rights
Ethical issues

1. Assessing impact of the design on the Consumer.
2. Privacy
3. Advertising of Design
4. Right to alter Natural Order
5. Tested on Animals and Humans

Environmental issues
1. Greenhouse Effect
2. Waste
3. Water Pollution



Process Planning

outputs

The process added value to the product or service from its initial value.

Process planning is concerned with the planning the conversion or transformation
process.

Process Planning can be defined as “ the act of preparing detailed work instructions to
produce a part”

Process planning included the following functions
1.Describe the operations used to make a product

2.Make the decisions about a process- Design the process that will make a product
effectively and efficiently.

Requirements for Process Planning

1. Ability to mterpret Engmeerlng Drawmg 2. Familiar with manufacturlng process 3.
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volved i tanni
1. Routing Sheets

2. Operation Sheets- Detailed plan for every operations can be prepared.
PROCESS SELECTION

Process selection refers to the way an organization choose to produce its good or
services. T plays an overall design of production and operation management systems

Process selection allows an organization to offer a safe and reliable product and service
through pragmatic design and effective capacity planning.

Process Selection Decisions

1. Process by Market Orientation — a. Make to Stock(Shirt, Jeans) b. Assemble to Order
((Comput)er) c. Make to Order( Boiler, Airplane) Engineer to Order ((Built house,
Furniture

2.Processes as Productions Systems — a. Project b. Job shop c. Batch Producton d.



Pértnerships

Process Strategy / Design

A process strategy is an organization approach to transforming resources into goods
and services. The process strategies guide the process design. Process strategies
also termed as Process Design.

Types of Process Designs
Product Focused System (Steel)
Process Focused System (Job Shops)
Repetitive Focus System (Assembly Line) (Bike)

Mass Customization (Computer)



Major Decisions in Process Design

2. Relation of Process Design to types of Process flow.

3. Evaluation of the Process Design.
Factors Affecting Process Decisions
1.Nature of Product Service.
2. Degree of Vertical integration.
3. Product Service and Volume Flexibility.
4. Degree of Automation.
5.Level of Quality.

6. Degree of Customer Contact.



Work Study

and it mtroduce most effective method of working.

According to the ILO ““ Work study is a term used to embrace the techniques of
method study and work measurement, to ensure the possible use of human and
material resources in carrying out a specified activity”

“Work study is a generic term for those techniques, method study and work
measurement which are used in the examination of human work in all its contexts.
And which lead systematically to the investigation of all the factors which affect the
efficiency and economy of the situation being reviewed, in order to effect
improvement.”

Work study aims at improving the existing and proposed ways of doing work and
establishing standard times for work performance.
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Method study is the systematic recording and critical examination of existing and proposed

ways of doing work, as a means of developing and applying easier and methods and reducing
costs.

Work measurement (or Time study) 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.

Importance of Work Study

Work study is a means of enhancing the production efficiency (productivity) of the firm by
elimination of waste and unnecessary operations.

It is a technique to identify non-value adding operations by investigation of all the factors
affecting the job.

It is the only accurate and systematic procedure oriented technique to establish time standards.

It is going to contribute to the profit as the savings will start immediately and continue
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— Advantages of Work Stody —— —

It helps to achieve the smooth production flow with minimum interruptions.

It helps to reduce the cost of the product by eliminating waste and unnecessary operations.

It creates better worker-management relations.

It assists in meeting the delivery commitment.

It helps in reducing rejections and scrap, and higher utilization of resources of the organization.
It helps to achieve better working conditions.

It helps in designing better workplace layout.

It helps in improving upon the existing process or methods and helps in standardization and
simplification.

It helps in establishing the standard time for an operation or job which is used in manpower
planning and production planning.



Work Study Procedure

way (standard)method of domg an operatlon by mvestlgatlon and analy3|s of aII
the ﬂetaauls regarding the job or operation carried out as per the established standard
method.

Steps Involved in Work Study
SELECT Job or Process to be studied;
RECORD all the details concerning job using various recording techniques;

E)h(AMINE recorded facts critically by asking questions like who, what, when,
why;

DEVELOP most economical method;

MEASURE the amount of work involved and set standard time to do that job;
DEFINE new method and standard time;

INSTALL the new method as a standard practice;



Work-Study Procedure

1. SELECT

Job or Process to be studied

i

2, RECORD

All the details concerning job using various recording techniques

|

3. EXAMINE

Recorded facts critically by asking questions like who, what, when, why

4. DEVELOP

Most economical method

!

5. MEASURE

The amount of work involved and set standard time to do that job

|

6. DEFINE

New method and standard time

i

7. INSTALL

The New method as a standard practice

]

8. MAINTAIN

New method as agreed standards

o Pocsemdnethodar becoming more comples with changing technology,

T
i Procestes managementis the eyt fucces
M

0

Method sudy aims o dentiy the hey processes and process paremeters

Detaed investigationto amalyze exsting process and break it into part,

Debald anlysis with respect o processinputscnl process paramekers

3 fge- € X

Worksimpliiction skt with amalysi of the prodct

L ]
(=]
e’

Workestudy s o powerful ool fo make work simplfcation




Techniques of Work Study

ot ey Work Smd\y
+ '

Systematic recording and criticd

examninations of ways of doing things
‘ inorder o make improvement
Method Study Waork Maasursment
¢ I &pplications of techniques design to
establish the time for a qudified
Moion Sucy TneSuy & L

Higher Productviy

T D
| v
L ! B i




Method Study

examining he present method of performlng a task or jOb or operatlon Wlth the aim
of improving the present method and developing new and cheaper method.

“a systematic procedure for the critical analysis of movements made by men,
materials and machines m performing any work”™

“ The science of eliminating wastefulness resulting from ill —directed and inefficient
motions” — Frank Gilberth

Objectives of Method Study
1. To study the existing or proposed method of dong any job or activity.
2. To develop an improved method to improve productivity and reduce cost.
To reduce excessive material handling or movement
To improve utilization of resources.

To standardize work methods.



Procedure for Method Study

This is one of the most important tasks to select appropriate job, activity or situation for method
analysis and mainly it is a managerial responsibility. Method study and its implementation will cost
money.

2. Collection and Recording of Necessary Information:

Obtain the facts about the present method of doing the job and record them.

This can be done by:

(i) Recording movement of machines or materials.

(i1) Recording the critical procedure in the job.

(111) Recording the operator’s performance.

(iv) Recording the path of movement of workers w.r.t. machines and allied operations,

(v) Recording the scrap generated.

There are many standardized techniques (i.e. charts, diagrams, graphs etc.) available which may be
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Now examine the facts critically. The information available in the form of chart and
graphs after step Il can now be thoroughly studied and analysed m order to detect
the production stages where improvement in the method is possible.

These questions can help in the development of new method by getting the
answers for:

(i) What should be done? (ii) When should be done? (iii) Who should do it? (iv)
Where should it be done? (v) How should it be done?

4. Develop the New Improved Method:

The analysis of existing work method can provide a starting point for a synthesis of
suggested improvements in job performance

The four steps of the formula are:

(i) Eliminate the unnecessary activities (ii) Combine two or more activities
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. | | estabsiisht et :

appropriate v’vork measurement technique

6. Define : The method for the job.

7. Install the Improved Method:

This involves training of those who are going to utilize the new method
8. Maintain the Improved Method:

Even after the workers have been trained and requisite changes in machines
and layout have been incorporated, there is no guarantee that the method will
be used the way it was designed.

The proper functioning of the installed method is ensured by periodic checks
and verifications.



Method Study techniques

cnarts anda aiagrams.

[ Recording techniques for method study ]

S ] Seen
1. Flow diagram
2. String diagram

I Micro Motion charts

I

Macro motion charts

1. Operations process chart
2. Flow process chart

3. Two Handed process chart
4. Multiple activity chart

C
This is the most popular method of recording the facts. The activities comprising the
jobs are recorded using method study symbols. A great care is to be taken in preparing
the charts so that the information it shows is easily understood and recognize.

Types of Charts

It can be broadly divided into (A) Macro motion charts and (B) Micro motion charts.
Macro motion study is one which can be measured through ‘stop watch” and micro
motion study is one which cannot be measured through stop watch.



Symbols Used in Charts

— Event/ Motion

Symbol

Explanation

Operation

Inspection

Transport

Delay or
Temporary
Storage

Storage

Operation and
Inspection

Operation cum
Transportation

O

101

A
\J

[

Operation means an action. It is one of the steps in the
procedure. Any operation for making, altering or changing
the job is said to be an operation.

Eg. Cutting and shaping the wood in the manufacture of
furniture.

It represents checking for quality and quantity of the items.
Eg. Weight check or quantity check or hardness during
drug preparations.

Movement or travel of workers or materials from one
location to another.
Eg. Steel rods being sent to machine shops from stores.

Delay means the process has stopped due to some reason.
It is a temporary halt.
Eg. Power failure or waiting for the lift.

It is the stage of a finished good or raw material waiting
for an action.
Eg. A finished product in a stock room.

A product is being weighed when it is repacked.
Eg. In an automatic process where a milk tin is weighed.

Products are made and ready for travel.
Eg. Washing a product when it is being transported.
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~—Operation ProcessChart

It is also called outline process chart. An operation process chart gives the bird’s eye
view of the whole process by recording only the major activities and inspections
involved in the process. Operation process chart uses only two symbols, i.e.,

operation and inspection. Operation, process chart is helpful to:

1.Visualize the complete sequence of the operations and inspections in the process. 2.
Know where the operation selected for detailed study fits into the entire process.
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Flow Process Chart

Flow process chart gives the sequence of flow of work of a product or any part of it
through the work centre or the department recording the events using appropriate
symbols. It is the amplification of the operation process chart in which operations;
Inspection, storage, delay and transportation are represented. However, process
charts are of three types:

1. Material type— which shows the events that occur to the materials. 2. Man
type—Activities performed by the man. 3. Equipment type— how equipment is

used. S— . ‘ =1 :
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- Two HandedProcesschart—— 7 7% 070707070 0 0 0 0 0 0— 7 0 0 00— 0 00—

A two handed (operator process chart) is the most detailed type of flow chart in which
the activities of the workers hands are recorded in relation to one another. The two
handed process chart is normally confined to work carried out at a single workplace. This
also gives synchronized and graphical representation of the sequence of manual activities
of the worker. The application of this charts are: 1. To visualize the complete sequence of
activities in a repetitive task. 2. To study the work station layout.

Ex: Two-Handed Process Chart

o the assembly trany”
FPurs the DOl in the way
Remuns 1o the onginal position

Job Asscmibly of washc: and not to o bolt
Chuart e gans Both hands free before asacmibly Asscmbly Bolr Wit N
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HtiteACtivity G —

It is a chart where activities of more than subject (worker or equipment) are each
recorded on a common time scale to show their inter-relationship. Multiple activity
chart is made:

> to study idle time of the man and machines,
> to determine number of machines handled by one operator, and
> to determine number of operators required in teamwork to perform the given

job.

o https://in.apparelresources.com/business-news/manufacturing/ie-apparel-
manufacturing-method-improvement-method-study/



Diagrams Used in Method Study

not clearly show the path of movements. In the paths of movements, there are
often undesirable features such as congestion, back tracking and unnecessary
long movements. To record these unnecessary features, representation of the
working area in the form of flow diagrams, string diagrams can be made:

To study the different layout plans and thereby; select the most optimal layout.
To study traffic and frequency over different routes of the plant.

Identification of back tracking and obstacles during movement.



FLOW DIAGRAM

various activities |dent|f|ed by their numbered symbols and are associated with
particular flow process chart either man type or machine type.The routes
followed in transport are shown by joining the symbols in sequence by a line
which represents as nearly as possible the path or movement of the subject
concerned. Following are the procedures to make the flow diagram:

> The layout of the workplace is drawn to scale.

o Relative positions of the machine tools, work benches, storage, and
inspection benches are marked on the scale.

o Path followed by the subject under study is tracked by drawing lines.
o Each movement is serially numbered and indicated by arrow for direction.
o Different colors are used to denote different types of movements.



4 FLOW DIAGRAM FOR MANUFACTURE OF BL-CYCLE PEDAL AXLE



STRING DIAGRAM

used to record the extent as weII as the pattern of movement of a worker
working within a limited area during a certain period of time. The primary
function of a string diagram is to produce a record of a existing set of
conditions so that the job of seeing what is actually taking place is made as
simple as possible.

Following are the procedures to draw string diagram:
> A layout of the work place of factory is drawn to scale on the soft board.

o Pins are fixed into boards to mark the locations of work stations, pins are
also driven at the turning points of the routes.

o A measured length of the thread is taken to trace the movements (path).

> The distance covered by the object is obtained by measuring the remaining
part of the thread and subtracting it from original length.
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Travel Chart

workers, materials or equipment between any numbers of places over a given period

of time.
Operation Summary Table (a)
Part No. No. of load Sequence of operation
I 200 ABCBD
11 100 ACD
111 300 CBD
Travel chart Table (b)
From
A B C D
A \
To B 200 200
300
Cc 100 200 .
D 300 100
200 \




Motion Study

the “Sc1ence of ellmmatlng wastefulness resultlng from ill- dlreCted and IneffICIent
motions”.

The main aim of motion study is to find the scheme of least wastage of labour. Subsequently,
the scope of Motion Study was enlarged and it was named as Method Study.

Principles of Motion Economy

Analysis of an operation when carried out in terms of individual motion of a worker is known
as Motion analysis.

The purpose of motion analysis is to design an improved method which would eliminate
unnecessary motion and employs human effort more productively. In doing so, the Principle
of motion economy is very much helpful.

It consists of a set of rules designed by Gilbreth and later rearranged and amplified by others
(Branes Lowry et al) to develop better methods.

It is classified into following 04 categories: Rules concerning human body, workplace layout
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—Rulesconcerninghumanbody ——
1. Both hands should be used for productive work.
2. Both hands should start and finish their motion at the same time.
3. Except for the rest period, the two hands should not be idle at one time.
4. A worker may use mechanical aids to assist him to overcome muscular effort
Rules concerning workplace layout and material handling

1. There should be a definite, fixed and easy accessible location for materials and
tools.

2. As far as possible, materials, tools and other mechanical devices should be kept
close to work place.

3. Tools and materials should preferably be located in the order/sequence in which
they will be required for use.
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tes-concerming Fools-and-Equioment Besi

1. Jigs, fixtures and foot operated devices should be employed to reduce the work
load on hand.

2. Tools should be multipurpose and easy to handle.

3. Foot-operated switches and controls should be designed as far as possible to
reduce the workload on the hands.

4. There should be maximum surface contact between the tool handle and hand. It
helps proper application of hand force and minimizes fatigue.

Rules concerning time conservation
1. Even temporary ceasing of work by a man or m/c should not be encouraged.
2. Machine should not run idle as it leads to loss of production and power.

3. Two or more jobs should be done at the same time, or two or more operations
should be carried out on a job simultaneously.



Work Measurement

required to perform a unit of work. Work measurement IS very |mportant for
promoting productivity of an organization. Work measurement provides basis for
proper planning.

Since it is concerned with the measurement of time it is also called ‘Time Study’.
The exact examination of time is very essential for correct pricing. To find the
correct manufacturing time for a product, time study is performed. To give
competitive quotations, estimation of accurate labour cost is very essential. It
becomes a basis for wage and salary administration and devising incentive schemes.

“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”. British
Standard Institution.

Time study may also be defined as “the art of observing and recording the time
required to do each detailed element of an industrial operation”.
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1. To compare the times of performance by alternative methods.

2. To enable realistic schedule of work to be prepared.

3. To analyse the activities for doing a job with the view to reduce or eliminate unnecessary jobs.

4. To minimise the human effort.

5. To assist in the organisation of labour by daily comparing the actual time with that of target time.
Uses of Work Measurement:

1. Wok measurement is used in planning work and in drawing out schedules.

2. Wok measurement is used to determine standard costs.

3. Wok measurement is used as an aid in preparing budgets.

4. Wok measurement is used in determining machine effectiveness.

6. To establish suiervisori obiectives and to irovide a basis for measurini suiervisori efficienci.



COMPONENTS OF WM -ELEMENTS

| el < disti - <ecified-oh selected £ : - ion. method and

analysis.
A repetitive element is an element which occurs in every work cycle of the job.

An occasional element does not occur in each work cycle of the job, but which may occur at regular or
irregular intervals. e.g. machine setting.

For a constant element, the basic time remains constant whenever it is performed. e.g. switch the machine
on.

A variable element is an element for which the basic time varies in relation to some characteristics of the
product, equipment or process, e.g. dimensions, weight, quality etc. e.g. push trolley of parts to next shop.

A manual element is an element performed by a worker.
A machine element is automatically performed by a power-driven machine (or process).

A governing element occupies a longer time than any of the other elements which are being performed
concurrently. e.g. boil kettle of water, while setting out teapot and cups.

A foreign element is observed during a study which, after analysis, is not found to be necessary part of the



COMPONENTS OF WM - PERFORMANCE RATING &
ALLOWANCE

.‘v.”v.v .v. .
time study analyst .

PERFORMANCE RATING = observed performance x 100 % standard performance.

Allowance - It's time allow the worker to recover from fatigue and to attend the
personal needs.

In addition to including relaxation allowances, short rest pauses could be added over
the period of work for an operator. ¢ Start-up / shut-down allowance ¢ Cleaning
allowance * Tooling allowance * Set-up / change-over allowance ¢ Reject / excess
production allowance ¢ Learning / training allowance ¢ Policy allowance is an
increment, other than the bonus increment, applied to standard time to provide a
satisfactory level of earning for certain level of performances under exceptional
conditions.



COMPONENTS OF WM - STANDARD TIME

'v‘.v‘ vv. ala vv. .v
normal working conditions.

Standard Time = Normal Time + Allowance

Normal or Basic Time = Observed Time * Rating Factor

= Observed Time * Observed Rating / Standard Rating




Steps Involved in Work Measurement

Divide jobs into elements
Observe and record each element, any of the work measurement techniques.

Set up unit time values, by extending observed time into normal time for each
unit. This can be done by applying rating factor.

Evaluate relaxation allowance and add the same to the normal time, for each
element to get the work content.

Ascertain the frequency of occurrence of each element in the job, then multiply
the work content to it. After that total the times to reach the work content of the

job.

Add contingency allowance, wherever required, to get the standard time for
performing the job.



Techniques of Work Measurement

carry out a unit of work. In thls method observatlon and recordlng of time is necessary
for undertaking each unit of an operatlon are done, with a view to ascertaining, the actual
time, in which the work can be accomplished.

Synthesis Method: A work measurement method, in which the job or activity is divided
Into various parts, after which the time consumed in performing each element of the job
Is recorded and then combined.

Analytical Estimating: This method of time measurement is used to ascertain the time
values for the tasks, that are long and not repetitive in nature.

Predetermined Motion Time System (PMTS): In PMTS method, basic times are set up
for basic human motions. Such time values are used to compute the time required by the
job for its completion, with fixed standard. It is a new and improved version of motion
study.

Work Sampling or Ratio Delay Method: A work measurement method, in which the
work of several employees is sampled randomly, at periodic intervals, to ascertain the
proportion of total operations, of a specific activity.
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WORK MEASUREMENT TECHNIQUES

Techniques Applications Unit of
measurements
Time study Short cycle repetitive jobs. Centi-mimite
Widely used for direct work (0.01 min)
Wopk sampling | Long cycle jobs Mirnutes
;?fnthetz'c data | Short cycle repetitive jobs Centi-mimnite
Analytical Short cycle non-repetitive jobs | Minutes
estimating
MTM Marnual operation confined to | TMU (1 TMU =
one work centre 0.006min)




MATERIALS
MANAGEMENT

MODULE IV




Material management

Material management is the process of planning, organising, directing and controlling
the flow of materials within an organisation.

The core idea behind this process is to control the movement of materials and equipment
by requesting them in advance, purchasing or renting them at a reasonable price and
making sure they are available when needed.

Materials Management is the planning, directing, controlling and coordinating those
activities which are concerned with materials and inventory requirements, from the point
of their inception to their introduction into the manufacturing process



5 primary objectives of material
management

productlon demand is crumal for any organisation. Ensuring the avallablllty of
materials at the right time can reduce inventory-related risks.

Right material: This process also aims to procure the right materials at the
necessary time. Having the right materials may result in a better quality of
finished products and higher profits.

Right amount: Procuring goods in sufficient quantity can reduce unnecessary
costs related to storage and organisation. The material can meet the demand
and at the same time, reduce excessive stock holding.

Right price: Securing materials at a reasonable and affordable price is another
key objective. Minimising procurement costs is an effective way to increase
the profits of an organisation.

Right sources: It is important to procure materials from the right source for
achieving consistent results. The right source can be a vendor or supplier who
delivers the desired quality and quantity of materials at the right price.



Secondary objectives of material
management

1. New Materials and Products

2. Economic Make or Buy

.3.Product Improvement.

4. Inter Departmental Harmony.

5. Forecasts.

THE IMPORTANCE OF MATERIAL MANAGEMENT

1. The material cost content of total cost is kept at a reasonable level. Scientific purchasing
helps in acquiring materials at reasonable prices. Proper storing of materials also helps in
reducing their wastages. These factors help in controlling cost content of products.

2. The cost of indirect materials is kept under check. Sometimes cost of indirect materials also
increases total cost of production because there is no proper control over such materials.

3. The equipment is properly utilized because there are no break downs due to late supply of
materials.

4. The loss of direct labour is avoided.




Functions of Material Management

Material
planning and
budgeting

Disposal

Functions
of
materials
management

Receiving
and
inspection

Value
analysis

Cost
reduction

Stocking and
distribution

Inventory
control




Purchasing Management

*Purchasing is the first phase of Materials Management. Purchasing means
procurement of goods and services from some external agencies

*According to Walters, purchasing function means ‘the procurement by purchase
of the proper materials, machinery, equipment and supplies for stores used in
the manufacture of a product adopted to marketing in the proper quality and
quantity at the proper time and at the lowest price, consistent with quality
desired.”

*Purchasing in an enterprise has now become a specialized function.

*Purchasing management is the management of the purchasing process and
related aspects in an organization.

*A purchasing management department can be formed and operated by one or
more employees in order to ensure that all services, goods, supplies, and
inventory needed for the organization to operate are ordered and kept in stock,
as well as control inventory levels and costs associated with purchasing the
items.



Objectives of Purchasing

*The specific objectives of purchasing are:

1. To pay reasonably low prices for the best values obtainable, negotiating and
executing all company commitments.

2. To keep inventories as low as is consistent with maintaining production.

*3. To develop satisfactory sources of supply and maintain good relations with
them.

4. To secure good vendor performance including prompt deliveries and
acceptable quality.

5. To locate new materials or products as required.

*6. To develop good procedures, together with adequate controls and
purchasing policy.
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7. To implement such programmes as value analysis, cost analysis, and make-or-buy to reduce
cost of purchases.

8. To secure high caliber personnel and allow each to develop to his maximum ability.
9. To maintain as economical a department as is possible, commensurate with good performance.

10. To keep top management informed of material development which could affect company
profit or performance.

11. To achieve a high degree of co-operation and co-ordination with other departments in the
organisation.



Principles of Purchasing

“Right” inputs are traditionally described as follows:

Inputs of the right “Quality””.
Delivered in the right “Quantity”.
To the right “Place”.

At the right “Time”.

For the right “Price”.




Purchasing Procedure

Stages of a procurement process

Needs Recognition > Purchase Requisition » Review of Request
b 4
[ &l
Negotiation & contract —<—  Quotation Requests —« Budget Approval
Receive Goods / Services —»—~ Three-Way-Matching —» — Invoice Approval Payment
Record Keeping -




The Major Functions ==~

Functions of the Purchasing Process

i Initiation and approval of requests for goods and services by
e e
: Approval of purchase orders and proper execution as fo price,
e quantity, qualty, and vendor.
Recenving Recet of properly authorized goods and services.
Processing of vendor mvoices for goods and services received;
Invoice processmg  [also, processmg of adjustments for allowances, discounts, and
retums.
Disbursements Processing of payment to vendars.
Recording of all vendor mvoices, cash dsbursements, and
R e e bk ke i
Proper accumulation, classification, and summartzation of
General kdger purchases, cash disbursements, and payables m the general
ledger.

Incharge

Pre/Post
Qualification Wing

(Bs-18)

Incharge

Technical Wing
(Bs-18)

Develop Standard A l

INg Departmen

Incharge Incharge
Tendeing & Budgeting &

Coordination Wing Planning

(Bs-18) (Bs-18)




Stores management

Storekeeping may be defined as the functions of receiving, storing, and issuing of
raw materials, tools ,spares, consumables etc to the respective department.

Types of Stores

Main or Centralized Stores.
Branch or Decentralized Stores.
Central Stores with Sub stores.
Tools and Miscellaneous Stores.
Warehouses.
Store Management

Store management is the activity of running and monitoring all operationsin a
store. Its main responsibilities include working with employees, creating work
schedules, communicating with suppliers, and dealing with customer complaints.

According to Maynard “Stores Management is to receive materials, to protect
them while in storage from damage and unauthorized removal, to issue the
materials in the right quantity, at the right time to the right place and provide these
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Receiving items and materials

Returning defective or damaged stocks

Keeping records of incoming and outgoing items

Maintaining inventory levels precisely to avoid overstocking or overstocking.
Objectives of Store Management

1. Minimizing cost of production through Minimizing Cost on Materials.

2. Maintaining the Value of Material.

3. Services to User Departments.

4. Establishes Coordination with Other Departments.

5. Advising Materials Manager



Role of Stores Manager

Management
of Employees

Team Maintenance of

A - ! — I
Leadership ;_-,' env'isrgr?:ﬁent
Duties and
Responsibilities

- of Store i
Implementation . ' Minimization of
anfraike ing N Manager cost

Recruitment,
Budgeting and - -
Forge?casgt'ing E‘:’Jgg?,fgrﬁ



Stores Procedure

Materials Planning
Receipt of Materials

Receipt Procedure

Storage of Materials

Inventory records

Valuation of Stock and Materials

Stock Verification

Stores Preservation and Arrangement
Benefits of Stores

Minimum investment

Continuous flow of Materials

Protection and Preservation

Fewer Accidents

Minimum Wastage



Material Handling

Materials handling is the art of preparing, placing, positioning and
moving the materials with ease, speed, economy and safety

Objectives include
> Reduction in accidents
o Reduction of manual handling leading to job satisfaction
o Reduction in WIP inventory
° Increase in production

Materials Handling EqQuipments
Hand-operated equipments

Power-driven equipments



Hana-operated equipments

Hand Trucks or sack trucks

Hand stacker

Roller conveyors

Steel hands — floor trolleys, trailers, wheel barrows and ladders




Power-driven equipments

Fork-lift trucks

Platform trucks

Tractors

Overhead electric cranes
Mobile jib cranes
Powered conveyors
Electro magnets
Vacuum lifting devices
Scissor lifts

Lifts and hoists



I AdLLUlI O TUI OCTITULLIVIIT Ul

equipments
Effect on the cost of handling the materials

Magnitude of labor saving

Effect on the operational time

Effect on the operational cost

Space required for installation

Cost of the equipment

Amount of care required, its cost and technical need
PRINCIPLES OF MATERIAL HANDLING

Reduce materials handling to its minimum

Logical sequence of operation

Conserve power and fuel

Proper selection of handling equipments

Minimize the breakdown of equipments

Have maximum weight of units load

Minimize non-productive handling operations

Avoid wasteful movements

Centralized storekeeping




Inventory Control

Inventory

produced that are available for sale.

Inventory is the accounting of items, component parts and raw materials that a company
either uses in production or sells.

Types of Inventory

| |
| - |
‘ :

=y |
‘ Maintenance, |

| ‘ ‘ | Repair and Packing and

Raw Materials Components Work In Progress Finished Goods Operations (MRO) Packaging
‘ ‘ (WiP) | | ] l Goods | Materials

==l e | [

| I
Safety Stock and | | Decoupling ‘
Ant\c:panon Stock Inventory

Cycle Inventory | | Service Inventory | | Transit Inventory | Theoretical ‘ Excess Inventory |
| Inventory ! |




Inventory Examples

Raw Materials/Components: ) ] _
ﬁ\cpmpany that makes T-shirts has components that include fabric, thread, dyes and print
esigns.

Finished Goods:
A jewelry manufacturer makes charm necklaces..

Work In Progress: ] o
A cell phone consists of a case, a printed circuit board, and components. The process of
assembling the pieces at a dedicated workstation is WIP.

MRO Goods:

Maintenance, repair and operating supplies for a condominium community include copy
paper,dfolders, printer toner, gloves, glass cleaner and brooms for sweeping up the
grounds.

Packing Materials: ] ] o )
At a seed company, the primary packing material is the sealed bag that contains,

Safety Stock:

A veterinarian in an isolated community stocks up on disinfectant and dog and cat treats
in order to meet customer demand in case the highway floods during spring thaw and
delays delivery trucks.

Anticipated/Smoothing Inventory: ) ) o
An event planner buys discounted Spools of ribbon and floral tablecloths in anticipation

of the June Weddini season.



Cont..

Decoupled Inventory: _ _ _

In a bakery, the decorators keep a store of sugar roses with which to adorn wedding
cakes—so ¢ven when the ornament team’s supply of frosting mix is late, the decorafors
can keep working.

Cycle Inventory: _ _ _
AS a restaurant uses its last 500 paper napkins, the new refill order arrives.

Service Inventory: ) o
A café is open for'12 hours per day, with 10 tables at which diners spend an average
of one hour eating a meal.

Theoretical Inventory Cost: _ _ )
A restaurant aims to spend 30% of its budget on food but discovers the actual spend is
34%. The “theoretical inventory” is the 4% of food that was lost or wasted.

Book Inventory: ) ) ) )
The theoretical inventory of stock in the inventory record or system, which may differ
from the actual inventory when you perform a count.

Transit Inventory: ) _ )
An art store orders and r[1)ays for 40 tins of a popular pencil set. The tins are en route
from the supplier and, therefore, in transit.

Excess Inventory: )
A shampoo company produces 50,000 special shamﬁoo bottles that are branded for
the summer Olympics, but it only sells 45,000 and the Olympics are over — no one




Inventory control - Definition

Inventory control means making the desired item of required quantity and
required quality, available to various departments when needed

control of quantities and or monetary value of these items a pre determined
level or within safe limits”

Inventory Control Aspects
Size of inventory
Proving storage facility
Assigning Responsibility
Providing for the report.

Activities include
o Determination of limits of inventory held
> Determination of inventory policies

o Setting out of investment pattern and its regulation as per individual and collective
requirements

o Filliw — ii ii iximini ihi wirkini if ihi inviniiri iillii



Need for inventory control

Cost reduction and cost control

Increasing size of business

Wide variety and complexity of modern requirements

Urgency of modern requirement, high idle time cost of machines and men
Timely and right supply of materials

Cutting down the investment on inventories and their carrying cost
Achievement of economy in purchasing

Avoidance of loss during storage process



Costs associated with inventory

Capital cost

Cost of storage and handling
Inventory carrying cost

Stock-out cost

Cost of deterioration and obsolescence and other kinds of losses




Inventory Control Techniques

EOQ Model

Levels of Stock

Selectiv Types of Stock levels of

1 Em:di sirg rRcEIvEd

Lead Time: THig i The time BePseen an oroe: htirli plazed ang

Inventory

¢ Minimum level
Minimum Level of inventory = Re-order level — (Average usage «

Average lead time)

¢ Maximum level
The maximum level of inventory = Reordering Level + Reordering
Quantity — (Minimum Consumption x Minimum Reordering period)
« Average stock level

Average Stock Level = Minimum stock Level + 1/2 of Reorder
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« Danger level

Danger Level of inventory = Average Consumption x Maximum
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e« Re-ordering level

Reorder level or Ordering level - Maximum rate of consumption =

Maximum reorder period

Haxirun
ok Lol
{60 00 weita)

be.Order Lewe
{en 00 weita)

LR
Srack Lesel
| LN ud i)

commercemates.com




ECONOMIC ORDER QUANTITY

(EOQ)

ECONOMIC ORDER QUANTITY (EOQ) refers to optimum quantity of an item that should

be ordered at a point in time. It helps to avoid over-spending in an itern, minimize the ordering and the holding
costs associated with the item.

IMPORTANCE ) ¢ 3 Ordeing Costis e et EOQ can be determined by the following formula :
b 4 E0Q mentred af the time of placing
/ ,fZXAxO
\“I" | each orders. E0Q = C
N S Haldmg Cost is the rost where e
. ! : A = Annual purchase requirement in units
Ordering Cost Holding Co ed to hold and carey th
\m%. \ ,St ﬁm F:O ik 0 = Ordering cost per order
= N % C = Carrying cost per unit

For example, consider a retail clothing shop that carries a line of
men’s shirts. The shop sells 1,000 shirts each year. It costs the

company $5 per year to hold a single shirt in inventory, and the

fixed cost to place an order is $2.

The EOQ formula is the square root of (2 x 1,000 shirts x $2 order

B




ABC ANALYSIS

« ABC analysis {always better control

analysis}

8 Always [ Better

« ABC analysis is an inventory

management technique that determines
the value of inventory items based on
their consumption value '

« This helps the management to

concentrate on high value items .




A CLASS [TEMS CLASS [TEMS | C CLASS ITEMS

HighValue
Inventory ltems

Category-A

/ - p— -

HIGH VALUED ITEMS BUT FEW IN
NUMBER

MEDIUM VALUED ITEMS AND
MEDIUM IN NUMBER

TOTAL ITEMS -5 TO 10% OF THE

St S=B =i —r =5

TOTAL ITEMS -5
TO 10% OF THE
TOTAL ITEMS BUT
VALUE - 70 TO
15% OF THE

LOW VALUED ITEMS AND LARGE IN
NUMBER

75% OF THE TOTAL INVENTORY
cosT

MORE ATTENTION AND MORE
CONTROL

TOTAL ITEMS -70
TO 80% OF THE
TOTAL ITEMS BUT
VALUE - 5 TO 10%
OF THE TOTAL

TOTAL INVENTORY COST
INVENTORY COST
MORE ATTENTION MODERATE NO ATTENTION
AND MORE CONTROL ATTENTION AND AND LESS
MODERATE CONTROL
CONTROL

Moderate Value
Inventory [tems

Low Value
~/ Inventory ltems




VED ANALYSIS

CLASSIFICATION
VED ANALYSIS is an inventory VED Anmnalysis classifies the inventory under three
management technique that classifies inventory heads — VITAL, ESSENTIAL. &
based on its functional importance. DESIRABLE
VITAT. ESSENTIAL DESIRABLE

= “Wital” category includes » The essential category * The desirable category of

inventory, which is necessary inclades inventory, which is inventory is the least

for production or any other next to being wital. important among the three.

process i an organization. = T.oss due to their * Unawailability may result in
- If any such inventory is unavailability may be minor stoppages in

unavailable, entire temporary, or it might be production.

production may stop. possible to repair the stock

* DMloreover, the easy

= Therefore, order for such replenishment of such
inventory should be before- = Ensure optimum availability shortages is possible in a
hand. and maintenance. short duration of time.

item or part.

IMPORTANCE

** Utmost importance to any organization to maintain an optimum level of inventory.
*’* WVED analysis is a crucial tool to understand and categorize inventory according to its importance.
+’* Management can optimize costs by investing more in the wvital and essential categories



HML ANALYSIS

HML analysis is an inventory method that categorizes inventory based on a product's
unit price.

It classifies inventory into the following categories:

1.High Cost (H): Includes high unit value/cost products. Normally they are 10-15% of
the total items.

2.Medium Cost (M): Includes average or medium unit value items. 20-25% of
products fall into this category.

3.Low Cost (L): Includes items with low unit value. 60-70% of the products are usually

low-cost.




=SN

FSN
Inventory

. ) n § ) o
AI- -

' Fast-Moving Slow-Moving ' ] Non-Moving
Inventory Inventory Inventory

FSN is one of the inventory management techniques and it is about segregating products
based on their consumption rate, quantity, and the rate at which the inventory is used.
According to consumption rates the FSN can be categorized as —
*Fast-moving inventory is 70% of the average consumption rate.
EXAMPLE : MILK ,FRUITS & VEGETABLES
*Slow-moving inventory is 20% of the average consumption rate

*Non-moving inventory is 10% or less of the average consumption rate.



It may be advantageous to buy seasonal items at low prices and keep inventory or buy at high price
during off seasons .Based on the fluctuations in availability ,suitable decision has to be taken regarding

how much to purchase and what prices.
Seasonal items which are available for a limited period
example : agricultural products mangoes are available for a limited time during this season.

Non seasonal items are those items which are available throughout the year without any price variation



GOLFE

» This stands for government ,open market ,local or foreign source of supply

»For many items imports are canalised through govt agencies such as state trading

corporations, minerals and metal trading corporation and pharmaceuticals etc
»For such items , the buying firm cannot apply any inventory control techniques
»0Open market supplies are those who form bulk of suppliers

»Local supplies includes those local suppliers from whose items can be purchased off

the shelf on cash purchase basis

»F indicates foreign suppliers .Since an elaborate import procedure has been involved, it



SDE

SDE ANALYSIS is based upon the availability of items
S — scarce items generally imported and those which are in short supply

D — difficult items which have to come from distant places or for which reliable suppliers are
difficult to come. (Items difficult to procure )

E — easy to acquire and which are available in the local market

It is based upon problems faced in procurement is vital to deciding on purchasing strategies




Xyz analysis

This—classfeation-is Horrd N : S ot

time

This helps to control the average inventory model value

X ITEMS - 10% Of no of items stored but accounting for 70% of the total inventory value
Y ITEMS - 20% Of no of items stored and account for 20% of the total inventory value
Z ITEMS - 70% Of no of items stored but accounting for 10% of the total inventory value

This analysis focuses on efforts to reduce the inventory of these items.



