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INTRODUCTION

Materials ManagemenPEM 831) is a core course of two credit units. It
is offered by students who are taking a mastergrarome with
specialisation in Purchasing and Materials Managemdt is a
fundamental course for management students asdigigful for existing
and potential managers and administrators.

WHAT YOU WILL LEARN IN THISCOURSE

The course consists of fifteen (15) units. Thet fiesction addresses the
nature, objectives and importance of materials mament as well as
the organisational structure of Materials Managdanadepartment. Also,
purchasing process, policies, procedures, stratigiisions and types of
purchasing would also be examined. Furthermoreplssgy information
management system and how to manage quality miateéoiaequired
processing units are not left out in our discussibime section covers
how qualified employees can be hired to issuesteg@ldao materials
management activities such as purchasing, matefiatscasting,
inventory determination and warehousing of matsrmbcured for the
future.

The last section focuses on the technicality inedhn receiving and
delivering materials to the right place(s) at tight time. Also, how to
turn waste materials into money or profit for origations and disposing
scrap or unwanted waste according to environmegulagons are
integrated in the study.

COURSE GUIDE

The Course Guide is designed to provide you thessary information
about the study, the nature, the materials and tooaptimally benefit
from the use of the materials, towards successfpi@ssing the
examinations and completing your programme. Ithiertdirects and
guides you on how to tackle the Tutor-Marked Assignt (TMA)

guestions and provides suggestions for furtheringad There will be
tutorial meetings during the programme and issuascerning the
course will be explained by the facilitators. Thetadls of the tutorial
section in terms of timing and period of facilitagiwill be determined
by the study centre.

COURSE AIMS

The aims of the course are to make you familiadeustand and realise
the importance of effective materials managemerdrnarganisation’s
survival and profitability. Also, you learn abouitet major activities of
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materials management and linkages between oneandtte study will
expose you to the extent at which the huge invastime materials (raw
materials, parts and components, work-in-process fenished goods)
can be effectively and efficiently managed to inyadhe quality of
product, reduce inventory order time, productioncleytime and
providing prompt and quality customers’ services.

These aims shall be achieved through the following:

. explaining the nature and importance of materiedsagement

o identifying the major activities of materials maratent

o describing the organisational structure of matenmahnagement

o discussing purchasing function;

. explaining supplies management information system

. discussing issues relating to employees selectraming and
developments

. describing the forms of forecasting

. explaining inventory and warehousing functions oétenials
management

) identifying and explaining the types of materialandling
equipment

) discussing recovering and recycling waste mateaslsvell as
disposing waste materials

. stating how public property can be disposed

. discussing Nigerian Public Procurement Act of 2007

. discussing the formation and functions of Due Psedeffice.

COURSE OBJECTIVES

Upon completion of this course (PSM 831) you shdnddble to:

o define materials management and state its relevemdem’s
profit maximization objective

) explain and demonstrate the basic understandinguathasing
process, policies and procedures

) discuss the use of information technology in suppanagement

) explain the concept of quality as it relates to pdypchain
management

. discuss how competent personnel can be hired tterbéte
functions of materials management

. explain forecasting methods and why materials faseenust be
done

. explain the roles of inventory management, how é¢btednine

order quantity using inventory models
o discuss how materials can be transported to rilgltepof usages

\
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o identify and discuss the common types of materi@adling
equipment

. discuss how an organisation can make money fromtewas
materials through investing in recovering and rdéogc of
materials

. explain some of the provisions of Public Procuremaat of
2007 that relate to this study

. state how Public Property can be disposed; and

. explain the functions of Due Process Office.

WORKING THROUGH THIS COURSE

This course consists of the basics of materialsagament, nature of
purchasing, purchasing policy and procedures, sgpphanagement
information system, supplier quality managementman resource
management in purchasing and supply, materialscéstang, supply
chain inventory management, basic inventory modebsportation
management, warehousing management, materials ihgsdland
computerisation, recovery, recycling and disposklsoraps, Public
Procurement Act, disposal of public property ana Puocess Office.

COURSE MATERIALS
The major components of the course are:

1. Course Guide

2. Study Units

3. Textbooks

4. Assignment Guide

STUDY UNITS

Module 1

Unit 1 Basics of Materials Management

Unit 2 Nature of Purchasing

Unit 3 Purchasing Policy and Procedures

Unit 4 Supplies Management Information System
Unit 5 Supplier Quality Management

Module 2

Unit 1 Human Resource Management in Purchasiddsapply
Unit 2 Materials Forecasting

Unit 3 Supply Chain Inventory Management

Unit 4 Basic Inventory Models

Unit 5 Transportation Management

Vi
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Module 3

Unit 1 Warehouse Management

Unit 2 Materials Handlings Equipment and Compgtaion
Unit 3 Recovery, Recycling and Disposal of Ssrap

Unit 4 Public Procurement Act of 2007

Unit 5 Disposal of Public Property/ Due ProcesBdef

The first unit of module one addresses the genkaakground of

materials management and its functions and positianthin an

organisational structure. The second and thirdsupiesented facts on
purchasing process, policies and procedures. Un#ad 5 expose you
to how information technology is facilitating matds acquisition,

receiving, storing and delivering to the right @é) of usages.

The first two units (1and2) under module two disads issues
surrounding recruitment and selection of qualifeedployees that will
effectively and efficiently perform all materialsamagement functions.
Also, reasons and methods of materials forecasigrg treated. Unit 3,
4 and 5 are devoted to reasons of carrying invgntgpes of inventory
costs and how to use some models of inventory terchéne optimum
ordered quantity. This ordered quantity must lsndported to the
warehouses for storing in anticipation for futuequirements using
some materials handling equipment (units 1 andr@adule three). Unit
three of module three presents how organisationsntake profit from
materials recovering and recycling and how to dsspscraps. The last
units (4 and 5 of module three) explain some proms of Public
Procurement Act of 2007 of Nigeria and, objectigad functions of the
Due Process Office.

Each study unit will take at least two hours otimgive study. Each unit
begins with introduction, objectives, main contestlf-assessment
exercises, conclusion and summary as well as rafes#further

readings. Also, tutor-marked assignments quesaoaprovided for you
to further understand and have in-depth knowledgthe course. It is
advisable that you study the units carefully and ab the self-

assessment questions to get prepared before yauactowith your

facilitator.

There are recommended textbooks and referencetuffibrer reading
and for better understanding of the course. Thests are suggested to
provide additional information on each unit. Bylésling these steps,
the stated learning objectives of the course velbbhieved.

Vi
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THE ASSIGNMENT FILE

Each unit presents at least three assignmentd @&dxpected of you to
do all of them by following the schedule prescriliederms of when to
attempt them and submit same for grading by youar tu

TUTOR-MARKED ASSIGNMENT

You are expected to apply transfer knowledge anatwbu learnt in the

study units to do the tutor-marked assignments. d@yng these

assignments, you are assessing your level of utadeliag the course
and also preparing yourself for the final examioregi You are expected
to submit these assignments to your tutor for gugdi

FINAL EXAMINATION AND GRADING

At the end of the course, you will write the fir@tamination. It will
attract the remaining 70%. This makes the totallfatore to be 100%.

CONCLUSION

This course, Materials Management (PSM 831) seslkxpose you to
major functions of materials management and how #re performed.
On successful completion of this course, you wdwdde been armed
with the basic functions of materials managemedtthrir contributions
to organisational productivity.

viii
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MODULE 1

Unit 1 The Nature of Materials Management

Unit 2 The Nature of Purchasing

Unit 3 Purchasing Policy and Procedures

Unit 4 Supplies Management Information System
Unit 5 Supplier Quality Management

UNIT 1 THE NATURE OF MATERIALS
MANAGEMENT

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Definition of Materials Management
3.1.1 Primary Objectives
3.1.2 Secondary Objectives
3.2 Types of Materials
3.2.1 Purchase Materials
3.2.®Vork-in-Process Materials
3.2.3 Finished Products
3.3  Materials Management Organisation
4.0 Conclusion
5.0 Summary
6.0  Tutor-Marked Assignments
7.0 References/Further Reading

1.0 INTRODUCTION

Organisations, whether private or public, exissatisfy some needs and
wants of the society by producing goods and sesvidée production
process involves the use of organisational ressupopularly referred
to as 5M: men, machines, money, method and matdfiahagement
must plan, organise, and control the flow of thessources from point-
of source to the point-of-consumption in order twdoce want-
satisfying products. An important part of the floneferred to as
materials management consists of organisation ifumecesponsible for
the materials planning, material forecasting, siogyc purchasing,
inbound traffic, incoming quality control, invenyocontrol, receiving,
storing, production scheduling, manufacturing, canand distribution
activities of materials used in the internal andemal fulfillment of
demand. It also involves the management of recogeand recycling of
waste materials, scrap and surplus disposal. Thie hanction of any

1
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production system is to transform raw material® inoseful products.
Materials must be managed in such a way that thédybes available
when and where needed. The intent of the orgamis& to make the
relationship between the suppliers and the usersnagle as possible
within the framework of stated polices. Effectivaterials management
involves establishing a good relationship betweea two complex
operations of production and supply. The succeksmaterials
management at any activity depends largely on tiexess of this
coordination between these two operations.

The term materials has a government or militarynodation and over
the years, growing management interest necessitatesistrial
technology evolution. The terms such as materiatenml management,
purchasing, procurement, logistics management, lgum@anagement,
supply chain management and purchasing, integratagistics
management and supply management are used alnesthengeably
in literature and organisations. The rationale aterials management is
the integration of related materials functions tovde cost-effective
delivery of materials and services to the orgarmsafLeenders, et al.,
2002).

The goal of materials management department is eéeeldp and
implement an optimum material availability plan ttheupports the
company’s daily operation and the overall strategian. Research
reveals that in manufacturing companies, purchasederials cost
accounts for 60% of the total product cost. In té&il and wholesale
business, the cost of a purchased materials eflgdaigshed goods to
sell can be higher than 60%. If these purchaseénmahtosts are added
to the costs of other activities such as sourcipgichasing and
utilisation of materials, it will account for greatpart of product costs.

In this first unit, issues on conceptual framewook materials
management, types of materials used by organisasind importance of
effective materials flows to operations are to kangined.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o define materials management
o explain the components of materials management
. explain the types of materials used by organisation

) discuss the importance of materials management.
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3.0 MAIN CONTENT

3.1 Nature of Materials Management

Materials management can be defined as the prosegdanning,

organising, procuring, storing and providing thempriate material of
right quality, right quantity at right place in hgtime so as to co-
ordinate and control production operations effedyivand efficiently.

Materials management, a subset of logistics maneagerfunctions

consist of management of raw materials, subassesjbtiomponent
parts, packing and labeling materials and workfimepss stocks.
Generally, materials management deals with isselesing to materials
requirements planning, purchasing, transportinggmtory planning and
controlling, warehousing of required materials t@duce goods and
services. These functions of making materials atél for production
of goods and services require various types of maddeto manage and
control their storage, flow and supply at variodacps. It is only
possible by efficient materials management.

The relevance of materials management to the potaluction operation
cannot be overestimated. Materials managementitsesiactually start
before the production begins by providing optimuratenials required
for production and its supply at the various prdourc centres.

Forecasting of company’s sales and purchasing abws materials
required for production is needed at the plannitages Purchasing,
procurement of materials, transportation, storageentory control,

quality control and inspection of materials, matksri handling,

packaging, warehouse planning, accounting, sstaplus and obsolete
materials disposal, finished goods safety and @aee the functions
performed by materials management. Also the deant has the
responsibility of selecting and training eligiblerponnel for purchasing,
inventory control, stores management and matemneisiling.

The effectiveness and efficiency of materials managnt department
decision concerning material flow has direct effeotproduct quality,
profit level, company’s market share, profit andgigon in the industry.
Inefficient and ineffective managerial decisionsn@@rning materials
management activities will hinder an organisatiaonf producing
products at the right time and costs. Accordingstock et al (2001),
materials management activities can basically legoaised into four
activities:

I anticipating materials requirements

. sourcing and obtaining materials

iii. introducing materials into the organisation

V. monitoring the status of materials as a currergtass
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The objectives and functions of materials managérasnasserted by
Sadiwala and Sadiwala, (2007) can be categorisetivin ways as
follows:

0] primary objectives
(i)  secondary objectives

3.1.1 Primary Objectives

(1) Efficient materials planning

(i)  Buying or purchasing

(i)  Procuring and receiving

(iv)  Storing and inventory control

(v)  Supply and distribution of materials

(vi) Quality assurance

(viil) Good supplier and customer relationship
(viii) Improved departmental efficiency

3.1.2 Secondary Objectives

There can be several secondary objectives of rademanagement.
Some of them are given below:

(1) efficient production scheduling

(i)  to take make or buy decisions

(iii)  prepare specifications and standisation of riase

(iv)  to assist in product design and development

(v)  forecasting demand and quantity of materiadgiirements
(vi)  quality control of materials purchased

(vit)  material handling

(viii) use of value analysis and value engineering

(ix)  developing skills of workers in materials maeagnt

(x)  smooth flow of materials in and out of the arigation

To fulfill all these objectives, it is necessarydstablish harmony and
good co-ordination among all the employees of neltemanagement
department. This department should have good cowaidn with the
other departments of the organisation to servpratiuction centres.

The basic objectives of management in an organisaiie:

(1) salesincrease through sales promotion
(2)  profit maximisation

(3) improvement in customer services

(4) globalisation of its product sales

(5) meet the technological changes

4
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(6) good employer - employee relationship
(7)  selection of alternative materials

(8) reduction in manufacturing and other cost
(9)  social objectives

In order to fulfill these basic objectives, maté&rinanagement should
be set in such a way that they should totally belmeet ultimate goals.

SELF-ASSESSMENT EXERCISE 1

Define materials management and its basic objextive
3.2.0 Types of Materials

Producing goods and services involves the use obus types of
materials. The type of materials to be used dependthe production
operations, volume of system output, and the olveaahplexity of jobs.
Materials can be classified into the following:

3.2.1 Purchased Materials

These are stocks or materials purchased from aitganisations for
production process. They form part of the prodwhdy produced. They
are classified as raw materials, fabricated mdgeriand parts,
installations (capital items), accessory equipmeperating supplies,
etc.

1. Raw materials raw materials aréhe unprocessed items that are
broken down, processed or combined with other nadseto
create an end producRaw materials are purchased according to
production requirements. Sometimes raw materiatnories in
excess of production requirements can result frpecslative
purchases made to take advantage of quantity disemd future
price increase. Thewre materials or substances used in the
primary production or manufacturing of a finishedod. Raw
materials are converted into semi finished/worlpineess and
finished products depending on the objective ofdlganisations.
Raw materials can be categorised into two:

I Agricultural Products: agricultural products are obtained
from farms and most are highly perishable. Agriotat
products are seasonal in nature and there is #tiotuin
supply. Most are graded and standardised beforgeusa
Examples are cocoa, rubber, rice, cotton, livestetik

. Mineral Resources: these are the natun@sourcesvhich
cannot be renewed. They are extracted in theirralatu

5
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state and supply is limited in nature. They are gisaded
and standardised before usage.

2. Fabricated Materials and Parts: These are purchased materials
that become part of another finished product aftedergoing
further processes. These materials are not pratdasther but
fixed as part of final product. Tyres, nuts andtseased in
automobile, computer parts, zips and buttons useclaths are
examples of fabricated materials and parts.

3. Installations (Capital materials): These types of materials do
not become part of any finished products and ateused up in
production process. They are capital intensive stehat affect
the scale of operations and they are depreciatezt twme.
Examples are machines and major equipment, fadioitging,
vehicles, big generators, etc. Capital materiale aitways
acquired by organisations according to product pratluction
process specifications. They require both pre arsd imstallation
service which must be handled by qualified tecHrpeasons.

4. Accessory Equipment these materials are consumed during
production process but do not become part of anysifed
products. Compared to capital materials they hawater life
span. Examples are hand tools and office equipar@htmaterial
handling devices, etc.

5. Operating Supplies these materials are industrial convenience
materials in which the purchasing process is lagsbersome
and the time spent in procuring them is limited.eyhare
consumed as operating activities but do not fornt p& any
finished products. Examples of operating supplies petrol,
diesel, lubricating oil, grease, broom, staplens] pens, etc.

3.2.2 Work-in-Progress Materials

These are semi-finished and finished parts and ooems required for
production operation. These types of materials rbestmade available
at floor of production to avoid a shutdown if atical piece of machines
were to break down. These work-in-progress mateiiatiude items,
which enter into final production. They can be &ngomponent, sub-
assembly, assembly, sub-system and system that farh of the
products. The inventory of work-in-process matsrithances the scale
of economies of production without work stoppagdie Tcomputer
manufacturers or engineers purchase motherboagets;at processing
unit and monitors to assemble a desktop computtesy



PSM 831 MODULE 1

3.3.3 Finished Goods

These are the final products either waiting to $seenbled, packaged or
in stores which are stocked for final delivery wagt for customers.
Finished goods are products an organisation seadsotiety for
consumption. Finished goods inventory is a meansewofiancing
customer service levels by making provision fornire@pated demands
and managing the challenge of stock out. Orgawisattan purchase the
finished parts either for their internal use orates Many wholesale
companies purchase the finished goods of diffecentpanies and sell
to their customers.

Inventory management is vital to successful prddactprocesses
because inadequate availability of raw material amtk-in-process

materials can lead to loss of production hours,t ghown in the

production line and could as well lead to an adpstt in production

schedule. These occurrences can increase produmsis and result
into shortage of finished goods. As shortage ofemms can disrupt

planned production processes, excessive matedalscrease costs and
reduce profitability. The different costs involved these materials
acquisition and inventory are basic price, purai@sicosts,

transportation cost, warehousing cost, materialsdinag cost, office

cost, packing cost, marketing cost, obsolescendevaistages.

SELF-ASSESSMENT EXERCISE 2

Mention and discuss the various types of materials.
3.3 Materials Management Organisation

One of the major tasks in any organisation is hownanage materials
effectively and efficiently to run smooth producti@perations. The
objective of materials management department inaggnisation is to
plan the materials requirements for the productoperations. The
operations of any organisation must be structuneduich a way as to
have the efficient management of materials flowrfnmaterials research
and planning, purchasing, storing controlling, tatemials conservation
and utilisation with other organisation function®ll these activities
must be efficiently integrated within the materialeanagement
department and other organisation functional depamts so as to
regulate the supply and use of material to cre#dbles production
operations. Figures 1.0 and 1.1 present the tlypcganisational
structure and the position of materials managendepartment within
the overall organisational structure. Figure 1.@vwhthe major activities
performed by material managers. These activitiestnve effectively
and efficiently coordinated and integrated with cared another and

7
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PSM 831
other departmental activities to achieve individudépartmental
objectives and corporate goals.
General
Manager
4 v \ 4
Production Materials Financial
Manage Manage Manage
A v v
A 4 A 4 A 4
Worker Worker Worker Worker Worker Worker

Figure 1.0: A Simple Organisation

Obamiro, 2008)

Structur

Managing Director

General Manager

e (Seuradapted from

Production Finance Plant Marketing Human Re
Manager Manage Manager Manager Manager
Production Budget Sales Recruitment
Design and and Forecasting Training and
Developmer Account: Placemnt
[ [ [ |
Industrial Purchasing Materials Production Inventory Job Routine
Engineering and Requirements Supervision & Control & and
Procurement Planning Scheduling Quality Control Dispatching

Figure 1.1: Structure of Materials Management Depamment
(Source:adapted fronSadiwala and Sadiwala, 2007)
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Organization
President/Chairman/Managing Directorn
I I I I
Operations Finance Production Marketing Personnel
Manager Manager Manager Manager Manager
I I
Industrial Production
Engineer Engineer
I
I |
Materials Production and
Management Operations
Managemer
I I |
Purchasing Ware-Housing Transportation
Wing Wing Wing
| | | | | [ |
Support Services Inventory Suppy Additional Vehicles Materials
Contro Materials Handlinc
\ 4 A 4
Tenders and Purchases Management Transportation
Quotations, Policies Activities Wing
Vendor Standardization,
Registration and Indigenous

Mail Libraries
Laboratories
Sample
Supplies Firm's
Addresses

Development,
Cash Purchases
Data
Processing, and
Statistics.

Figure 1.2: Materials Management Activities in an @ganisation

(Source: Sadiwala and Sadiwala, 2007)

SELF-ASSESSMENT EXERCISE 3

Identify the various activities of Materials Managent?

4.0 CONCLUSION

We have been able to situate the position of na&semanagement and
its relevance to achieving an organisation’s objest It has been
demonstrated that for an organisation to have cttiyee edge over

competitors it must produce quality products ahtigrices and make
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them available for customers at the right time.sEhebjectives can only
be achieved if the production department receivedity materials at
the right prices, right quantities and right placésisage; and these are
the responsibilities of materials management depant.

5.0 SUMMARY

Materials management, is a managerial functiomeefias a process of
planning, organising, procuring, storing and prawdthe appropriate
material of right quality, right quantity at rigptace in right time so as
to co-ordinate and control the production operateffectively and
efficiently. This function is fundamental to the rewal of any
organisation (especially manufacturing companies).

Today’s competitive organisations have made madsemanagement
activities central to the organisation becausenefibherent importance
and problems if not properly managed. Top managmedsother relevant
level managers must embark on strategic materialsnmg to ensure
optimum availability to avoid stock out of matesaleither raw

materials, work-in-process, components and partsuired for

production and shortage of finished goods for exgsiand potential
customers.

In the next study unit, we shall discuss purchasasga function of
materials management.

6.0 TUTOR-MARKED ASSIGNMENT

I Discuss the objectives of materials management.

. Explain the types of materials commonly used iraargations.

iii. Draw and discuss a typical organisation structurenaterials
management department.

iv.  What is material management and how does it cangilbo the
success of organisations.

V. What do you understand by purchased materials?
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UNIT 2 THE NATURE OF PURCHASING
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1.1 Elements of Purchasing
3.2.1 Objectives of Purchasing
3.2.2 Importance of Purchasing
3.1.2 Types of Purchasing

4.0 Conclusion

50 Summary

6.0  Tutor-Marked Assignments

7.0 References/Further Reading

1.0 INTRODUCTION

In production operation, acquisition of materialservices, and
equipment at the right qualities, at the right giies, at the right prices,
at the right time, on a continuing basis has loagrban important aspect
of materials management and has occupied the iattef many
managers in both private and public sectors. Dysamin supply
environments in terms of abundance and shortagesatdrials, price
fluctuations, and lead-time variability all providegoing challenges to
effective and efficient material flows. A major ¢ga# purchasing and
procurement management is the acquisition of na$grisupplies,
equipment, and services that will add value to dhquisition process
and entire production operations in achieving sgiat goals and
objectives. In some manufacturing organisationgemnas acquisitions
may account for over half of overall organisationsts annually.
Therefore, sound and effective purchasing and madééemanagement
policies and procedures are required to reduce aosperations and
maximize profit to owners. Because organisatiopsnd hugely on
materials of any kind, purchasing is clearly a pot area for cost
savings. This fact encouraged organisations thahtwa remain
competitive to establish a good relationship witbiers and develope
several concepts (such as Economic Order Quarli§Q), Just-in-
Time management (JIT), Lean management, Materi@guiRement
Planning (MRP), ABC Analysis, etc.) of materialsmagement.

Effective purchasing and supply management hagrafisant impact
on quality product and entire organisation procegsterials can
promote or destroy a company, in terms of providprgducts and
services that satisfy regulatory requirement andeed customers’
expectations. Also, poor or wrong materials cahrfaserably to meet

12
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the set targets. A poor or wrong quality produch chut down a
company’s operations. In today’'s competitive bussneoperations,
organisations place more attention in meeting themerous customer
expectations and therefore the buying of quality raaterials, parts,
components and services they consume which arelyrmsisourced.
This further increases the relevance of purchagdungction to the
organisation.

Purchasing and procurement functions are intervinad therefore
often used interchangeably, although the activitig$er in scope.
Purchasing function refers to the actual buyingnafterials and those
activities associated with the buying process. B@nent is wider in
scope and includes purchasing, traffic, receivargl storing materials.

This second unit covers activities that are centoalacquisition of

materials, services, and equipment at the rightitteeg at the right

guantities, at the right prices, at the right tirme,a continuing basis and
importance of effective purchasing management tmdytion

operations.

2.0 OBJECTIVES
The aim of the unit is to make you appreciate te&evance of

purchasing function in any competitive organisatidhthe end of this
unit, you should be able to:

) define purchasing management
) explain the objectives and importance of purchasing
) discuss types of purchasing.

3.0 MAIN CONTENT

3.1  Element of Purchasing

Purchasing as an activity of materials managemamte defined as the
process that consists of all activities that leaéftective buying of raw
materials, parts, components, equipments, sparés,péwols and
supporting items required by any organisation tdivde quality
products to meet customer requirements at comyeitiices. Effective
purchasing can also be described as buying of rakteat the right
guality, in the right quantity, at the right prica,the right time, from the
right source. The emphasis of effective purchassmgloing what is
“right” at all stages as discussed below:

a. Right Quality: right materials means buying materials that meet
organisation set standard, fulfill all necessargureements to

13
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meet the final user’s needs for a particular itemtha lowest
overall cost. It is pertinent to mention that rightality does not
always connote the best or highest quality or regpensive, nor
Is it always the lowest or cheapest. The most itgmbrfact is that
buying the materials that satisfy the company etgigmn in

terms of increasing product quality, reducing pridcoost and
overall cost.

b. Right Quantity: this meansthat the purchasing agent should
ensure that there is adequate inventory of ravernads, parts,
components, equipments, spare parts, tools andugpitems
as required by the organisation at all times. Malkershould be
ordered at the right quantity because a too smd#érarepeatedly
can lead to higher price per unit and stock outthe risk of
running out of critical materials. When materialslers are too
large than what is required at a period, inventaafrying and
holding costs” are higher, extra warehouse spadestaif may be
needed, and expensive stock may become “spoiledibeolete
in the store.

C. Right Price: in some organisations, prices of materials are
determined through competitive bidding or invitiagppliers to
submit price quotations or other procedures designepermit
cost comparisons and hold costs to reasonablesleVke prices
of materials must be fair and reasonable to boghhihyer and
seller. The goal of every purchasing officer, wieetbompetitive
or not, should be that his/her organisation andplsens both
realise a “win” or “satisfy” as a result of thersaction.

d. Right Time: the materials management department should ensure
that required materials are available where theynaeded at the
right time. Effective planning helps in buying optim materials
at right time while poor planning may result intshed buying at
a premium, or the quality specified does not meee¢ t
organisation’s specifications; or, even worse, both

e. Right Source: purchasing department must select a responsible
and responsive supplier who has a good record dbnpeance
and who can provide the best combination of quatityantity,
and price, at the right time. Failure of delivedglays in delivery
and delivery of low quality materials and inadegusgrvice can
all contribute to higher product costs.

Basically, purchasing is to obtain raw materialsmponents, parts, as
well as information that are required for the prcithn of goods or
providing services. This purchasing process inv®be following:

(1) to receive materials requirements and reqoimstfrom various

departments
(2) to determine the materials to be purchasegriomity of usage

14
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(3) to formulate the purchasing policy and procedu

(4)  to conduct supplier market analysis

(5) to determine the source of supply

(6) to prepare specifications and request foréemidnd quotations of
materials

(7)  to purchase the optimum materials in termsgjudntity, quality,
and price at the right time

(8) to get deliveries at the right time where rezkd

(9) to check and inspect the materials and determihether they
meet prepared specifications

(10) to make necessary arrangement for storageevapplicable

(11) to effect prompt payments and make necessapperation

SELF-ASSESSMENT EXERCISE 1
Discuss the attribute of effective purchasing
3.2.1 Obijectives of Purchasing

The aims of a competitive purchasing unit or deparitt go far beyond
the traditional belief that purchasing’s primaryeres to buy materials in
response to internal needs. The primary objectiyvmicchasing is to buy
materials of right quantity and quality at the tigime and at the
cheapest cost. Besides, there are some objecfiyesahasing:

1. Support Operational Requirements

Purchasing supports the requirements of organisatitrough the

buying of raw materials, components, sub-assembliepair and

maintenance items and services from the right oatcthe required
specification and, delivery of the right quality @ie right time and

place. It also expects to facilitate the requireteeof physical

distribution, warehousing the materials and deingematerials required
for effective operations or finished goods to tlustomers. Purchasing
unit also assists engineering and technical teantesigning and new
product development.

In today’s competitive business environment, marrganisations
outsource required materials against the past bssipractice of vertical
integration as a means of sourcing materials artingefinished
products to final customers. Vertical integratiorhieh is either
backward or forward means that an organisationrotsnind owns the
units that support the supply chain. Today attenti@as shifted to
external suppliers, purchasing must support thisemeent by providing
an uninterrupted materials flow for both internatlaexternal customers
requirements. Uninterrupted flow of materials idiageed only when
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materials are purchased at the appropriate rigiee pfrom the right
sources as well as taking into consideration thetofa such as
specifications, quantity, quality and delivery ofterials at the right
time to the right place.

2. Effective and Efficient Purchasing Process

Management of internal purchasing operations isarpaunt to the
smooth running of production process regarding pcadn of want-
satisfying products at the cheapest costs. Invedtamethe materials
should be optimal and judicious utilisation is immt. To perform
purchasing related activities efficiently, the wlling must be done: -

M determining the qualified purchasing staff
(i)  developing and adhering to budget allocation
(i)  providing training and developing opportues for purchasing

employees

(iv) making better decisions of purchases aftealwting other
alternatives

3. Determining Source of supply Decision

The main objective of the purchasing unit is toestl develop and
maintain the supply base of materials that is clpald providing
performance advantages in product cost, qualitg, efficient delivery,
development of technology or new product develogméne selection
of the right source of supply is always necessargchieve organisation
objectives. Purchasing department must select glpupase that
improves their scheduling processes, reduces s$eha@s, reduces order
entry errors and do whatever programme that camowveptheir delivery
performance. Efficient purchasing is a function ddveloping better
relationship with suppliers and select reliable argh quality suppliers
that have the potential for excellent performance high reputation in
prompt delivery of goods. Many companies have imedoon-time
delivery, reduced lead time and cycle times by wuaykclosely with
suppliers in sharing production schedules and &mtscand helping
them in improving the scheduling of deliveries.

4. Develop and Maintain Strong Relationships with otler
Functional Departments

Purchasing department must communicate clearly vmiarketing,
manufacturing, store, engineering, office and foersecurity, etc., who
are regarded as internal customers. Developing raathtaining a
positive close relationship with them will reducentplaints, conflicts,
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and duplication of orders and buying sub-standardrong materials at
highest costs.

5. Conform with Organisation Goals and Objectives

To have a competitive edge, organisations’ purcigasiepartment
should develop and implement purchasing policigsrtonote the goals
and objectives of the company and establish itstegjon. This means
purchasing has direct effect (positively/negatiyelyn the overall
productivity of the organisation. Purchasing canlor@yer be a support
but must be recognised as a strategic function taat provide a
powerful competitive advantage in the marketplaceherefore,
purchasing policies and procedures should be coatell to deliver
timely results that contribute to organisation gaaid objectives.

6. Develop Purchase Strategies that Support Organisain
Strategies

Purchasing department should adopt strategiesaligit or integrate

with organisation strategies. The purchasing depant may sometimes
fail due to insufficiency in the integration of péans and strategies with
overall plans; strategies due to improper selectod training of

purchase personnel; slow recognition of the bendfiat a progressive
procurement function can provide and not particifgatn the corporate

planning process. Therefore, efficient purchasimpagtment should
actively participate in corporate planning processl abide by the
following strategies:

0] observe supply markets and trends and determthe
implications on companies’ objectives

(i)  identify major materials and services tha¢ aequired to support
companies’ strategies

(i)  develop supply plans that support comparangl

3.2.2 Importance of Purchasing

Despite the complexity of managing world-class argations,
organisations are exploiting their purchasing f@mpetitive advantages.
Organisations have discovered that focusing onhasiog and supply
chain management will help to increase customeuwevély improving
performance while simultaneously reducing costs.e Tiollowing
benefits are what organisations can derive fromotiffe purchasing:

1. improved quality of materials supplies
2. enhanced prompt material delivery
3. improved performance of their products
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4. operational cost reduction or improvement

5. shorter production cycle time, including productvelepment
cycle times

6. continuous quality improvement

7. promote the development of new technology for potida

process
8. establish good buyer-supplier relationship

SELF-ASSESSMENT EXERCISE 2

Mention the importance of effective purchasing
3.3 Types of Purchases

Organisations purchase different materials depgndin what they
produce and sell. All purchases are the outcome stfategic decision
on make or buy approach which determines what maédeghe purchase
department has to source externally or manufaanteznally by the

production department. If a company is to purchése materials

externally, the issue is which suppliers offer tqimum opportunity

for required materials. The following section disses the types of
purchases commonly made.

1. Raw Materials

Raw materials consist of both extracting and adjucal products such
as petroleum products, coal, rice, bean, copped, lé&ons, cotton,
cocoa, coffee and soybeans. These materials nrmostundergo further
processing to semi finished and finished saleabbelyrts. Also, raw
materials are not of equal quality. They are cfass$in grade according
to their qualities. For example crude oil, cocoa aroffee are in
different grades, by various firms. Purchasing d&pant buys based on
the required grade. It is the duties of purchasaepartment to
understand clearly; buy and receive the qualityasé materials that is
required for operations, because effectiveness affitiency of
production operations to a large extent is deteechiby the quality of
raw materials that go into production.

2. Semi-finished Products, Parts and Components

Semi-finished products, parts and components imclygocessed
products purchased from suppliers that will be useithe later stage of
production process and physically present in thal fproduction. They
consist of single component, sub assembly, andvdgdgethat do not
need any physical changes but can be incorporated the final

products. Semi-finished products, parts and compsnpurchased by
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automobile manufacturer are tyres, mirrors, camés, seat assemblies,
head lamp, bulbs etc. The computer producers psechatherboards,
central processing unit, mouse, monitors, etc. Mamathe purchase of
these items is critical as the quality and cogheffinal product is also a
function of these items.

3. Finished Products

These are products that are not manufactured bygrtfanisation but can
be purchased from external suppliers for inters&l or resale. Finished
products are obtained after the final processiragestmostly from
reputable suppliers. Some well known companiesrand names are
used to buy the finished products from small mactuf@rs and market
under brand names. Organisations adopt this syraegffer a full
range of products outside their production capaatyd to take
advantage of their excellent design capacity dedpitking production
capability and capacity. Purchasing and techniapadments must
relate closely with the producer of a finished pidto use specified
materials and produce to meet technical and custepecification in
terms of quality at the lowest costs.

4. Maintenance, Repair and Operating Items

These are materials or products that do not emtetugtion line but are
essential for running the business. They are reduiregularly for

continuous functioning. These materials include potars, printers,
spare machine parts, cleaning and maintenanceisspMaintenance,
repair and operating materials are required in yevenit of the

organisation and this makes the monitoring and rmuyof these
materials difficult. It is advisable for purchasingpartment to adopt
Just-in-Time technique of inventory to reduce thallenges of large
inventories of these items.

5. Production Support Items

These materials such as pallets, boxes, contaitagrs, bags, wrapping,
and handling items are required for packing angmhg the final

products either for internal users or external @m&rs. Production
support materials go directly with the products aswapport the
production operations. Sometimes, large inventooiethese materials
are purchased because of frequent usages anddhsitate the major
source of inventory investment. It is advisable tthaurchasing

department should adopt a creative approach taaothiie buying of

these items.
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6. Services

All organisations outsource certain services exiyrbased on contract.
The services can range from office cleaning, repmaintenance,
housekeeping, building repairs, cafeteria, heatowpling, and safety
services to setting up a new production facilitffeEtive and efficient
strategy of contracting these services will redojperational costs.

7. Capital Equipment

These types of materials are purchased for useameeyear. Purchasing
capital equipment involves huge investments ang thepreciate and
become obsolete after a period of time. Capital@gent purchases can
be categorised as general purpose material thatiresgno special

design requirements. Examples include general perpbandling

equipments, computer systems and furniture. Anottegegorised is
special equipment designed specifically to suit réguirements of the
purchaser. Specialised production machinery, neghme tools and
power generating equipments are called capitalpegemts. Purchasing
department should select qualified capital equignseppliers who can
supply, install and service these items as and wéguired.

SELF-ASSESSMENT EXERCISE 3
Discuss the types of materials purchasing.
4.0 CONCLUSION

For the smooth flow of materials in an organisatiifiective buying of
raw materials, parts, components, equipments, spares, tools and
supporting items required to produce and delivealityu products to
meet customer requirements at the competitive prafeould be the
concern of management. Effective purchasing oostien materials are
procured at the right quality, in the right quantiat the right price, at
the right time, from the right source. The emphasiscompetitive
purchasing is doing what is “right” at all stages.

5.0 SUMMARY

The aims of a competitive purchasing unit or departt go far beyond
the traditional belief that purchasing’s primaryere to buy materials in
response to internal needs. The primary objectiyeucchasing is not to
just buy but to buy materials of right quantity amdality at the right

time and at the cheapest cost. Nowadays, orgamsaliave discovered
that focusing on purchasing and supply chain mamagé will help to

increase customer value by improving performance ilewh
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simultaneously reducing costs. So all purchaseshés outcome of
strategic decision on make or buy approach whicterdene what
materials the purchase department should sourcernatty or
manufacture internally by the production department

In the next study unit, we shall discuss issuepunchasing policy and
procedure.

6.0 TUTOR-MARKED ASSIGNMENT

I What is effective purchasing and explain its fead@r
. Discuss the objectives of effective purchasing.

1 State the importance of purchasing.

\Y2 Explain the types of purchases in organisations.
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1.0 INTRODUCTION

Once organisations have set clearly defined cotpabjectives as well
as purchasing objectives, the next step is to oheter the manner it
intends to achieve them. Purchasing policy staténseformulated to

show the stakeholders what the organisation anchpsing department
will, and will not do in achieving their goals anbjectives.

Policies are both written and unwritten statemehét reflect a plan’s
basic values and provide guidelines for managegsisibns toward the
accomplishment of the stated objectives. Policiresgeneral or broad
statements that guide managers’ thinking which lifate objective

accomplishment. Policies help organisations in abje-setting and

attainment process. Policies can be implied andessed. Implied
policies refer to unwritten statements which arelarstood over time
and eventually become part of an organisation. &gwd policies are
written statements that guide manager’s actiondeaisions. Strategy
and policy are directives to plans and affect eflaa of management.
They harness the daily activities in various dapartts along with what
an enterprise intends to do.

Purchasing department having written and implieticgs create an
opportunity to define and clarify corporate objeed as related to
purchasing. Another advantage is that it ensureshasing personnel
act uniformly and consistently with departmentajecbives. Adhering
strictly to set policies may discourage innovatees) creativity and
flexibility in handling issues relating to purchagi
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

. define policy and explain its various types
. explain purchasing policy and procedure
. explain the types of materials used by organisation

3.0 MAIN CONTENT

3.1.1 Purchasing Policy and Procedures

Purchasing Policyrefers to general or broad statements that guide
purchasing agents’ thinking which facilitate objeetaccomplishment.
Purchasing department develops policies to provides of actions,
guidance and general support for its staff. Mossteg purchasing
policy provides the guidelines and direction in thidbowing categories.

0] It defines roles of purchasing

(i) It claries conduct of purchasing personnel

(i) 1t defines minority business objectives

(iv) It defines purchasing department-supplieatiehship
(v) It states operational issues

) Policies Defining the Role of Purchasing

The purchasing department must set policies thénhalgurchasing
authority. The policies define the objectives afirghasing and
responsibilities of various buying levels. Thesdiges address the
following areas:

(1) the limit of purchasing authority of personnel.

(i)  duties and responsibilities of the corporatecpasing office.

(iii) process of analysing make or buy decision acfasstional
departments.

(v)  personnel operating guidelines to negotiate wifppliers.

o Policies Clarifying the Conduct of Purchasing Personel

Policies should clarify management's commitment amvpurchasing
personnel ethical behaviour in relating to suppliePurchasing
department must develop policies for its personoaetultivate highest
standard as stated by top management. This poliagt mddress
purchasing personnel and other department that hduect
communication contacts with existing and potensiappliers. These
policies must consider issues concerning emplogaeng to work for a
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supplier and developing a means of reporting amggular business
dealings. Former employees working for a suppbea serious concern
to the management because he/she may reveal catmidi@formation
that can give the current supplier some leveragea other suppliers.
The policy that handles reporting irregular bussnastivities (such as
accepting gifts or bribes, releasing vital informoatto a supplier,
accepting late bids) must specify the right officel formal of reporting.
Whistle blowing concept of reporting illegal busssedealings can be
encouraged and they should be arrangement to sategwhistle
blowers.

. Policies Defining Social Business Objectives

This policy statement addresses the purchasingigosas related to
environmental issues. Policies must be formulatethandle issues of
waste materials, recycled materials, disposal afardous wastes,
reducing pollution as required by Federal, State lamcal government
regulations. Policy should regulate companies team$e up the
environments where they operate and make thenmasaf@armless.

o Policies Defining Purchasing Department-Supplier
Relationship

These policies contain the guidelines that pronpoigtive relationships
between the buyer and seller. The relationshipsuldhbe based on
honesty, mutual trust and respect for purchasiraggss. Some rules
that support these positive relationships are:

0] fairness and integrity should be the watchword wiealing with
suppliers

(i)  adopt a fair suppliers’ selection process and @sehcontract
award.

(i)  necessary support should be given to suppliersghf teputation
in quality improvement, prompt delivery, cost mimzation, etc.

(iv)  have stated and open communication channels

(v) effect prompt payment to suppliers.

Purchasing department’s position concerning théopmance criteria
of evaluating the suppliers on both traditional amaoh-traditional
materials will guide staff in rating the suppliefgcording to Monczka
et al. (2002), some supplier selection criteridude:

0] price/cost competitiveness
(i)  product quality

(i)  delivery performance

(iv)  financial condition
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(v)  engineering and manufacturing competence
(vi)  management of its own suppliers

(vii) ability to work with the customer

(viii) potential for innovation.

After suppliers’ evaluation, policies concerning inpiples and

guidelines of selecting and awarding purchase aotgrmust be clearly
known. These policies address of issues who havauthority to award
a purchasing contract and within what limit, praces competitive bids,
conditions of accepting or rejecting competitived,band situations
prompting a rebid, etc.

o Policies Stating Operational Issues

As required by Federal, State and Local laws, dasgéions must have
means of disposing their waste especially hazardwugxic waste.
Waste disposal services are responsibilities othmasing departments,
SO0 organisations must have policies that staterlglethe legal
requirements and conditions for handling waste pectsl Also, these
policies outline in detail how to manage issuesugplying defective or
non-performing materials. Other operational isstiest need policy
guide are: compliance with general laws and requarg of government
agencies, and proper disposal of material asdets, e

3.1.2 Purchasing Procedures

Purchasing procedure describes appropriate steghsinstructions in
written form required for the acquisition of vargmaterials needed by
organisations for production operations. This pduce provides
information on purchasing process to achieve ssfagkstrategies. It is
important to know that this document varies aceggdpb organisations
but in spite of this it serves as a guide or presidoutine method to
follow by employees, purchasing persons, etc. Hasing process
includes various steps to be followed for routingchase of materials
starting from passing the material requisition®infation of the user to
the purchaser and later to the supplier. In sumptagysteps involved in
the purchasing process are listed below:

0] need for materials to be purchased.

(i)  define materials requisitions and specificas

(i)  obtain information and evaluate suppliersating to interest of
providing the materials.

(iv)  select supplier (s) based on gualificatiomgtovide the materials

(v)  determine the prices and availability of nmets.

(vi) award a purchase order based on price goatat

(viii) receipt of materials and inspection
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(x)  inventory of material

Summarised steps of purchasing process are givew.be

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

26

Recognition of Need purchase process begins with
identification and definition of individual or depaent needs
in the company. The request should state matespasification

in terms of quantity, quality, delivery time ancpé.

Supplier Evaluation and Selection supplier selection is a
strategic decision to a purchasing department ahd t
organisation. This is done after analysing the Beggpin terms
of past supplies, financial positions, price trerslpplier
availability, market condition, material quality, rgmpt
delivery, services, etc.

Contract Negotiations- this step starts with inviting suppliers
to submit quotations after the purchasing persosmgimarised
the items they want to purchase into various categalising
commodity characteristics in terms of importance argency.

Place Purchase Order purchase order is placed after the
buyer and supplier have signed the purchasing acntilhe
purchase order document contains information oruired
product specifications such as product quantityaligy unit
price, total cost, time and place of delivery, pawpn
arrangement and other required information. Once th
document is delivered to the supplier, the purclwadger form
becomes an effective legal document.

Monitor Purchase— the purchasing department should monitor
order status after the supplier receives the oddeument and
ensures materials are supplied promptly. The sepgphould be
contacted immediately if there is need for adjusiine

Order Receipt and Processing- when the materials are
supplied they should be inspected and verified @mms of
quantity and quality. If variation in terms of quigyn and/or
quality occurs, the differences should be corretteidre final
acceptance.
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Figure 3.0: Purchasing Process

SELF-ASSESSMENT EXERCISE 2

Discuss the purchasing procedures
3.1.3 Methods of Purchasing

) Centralised Purchasing

Centralisation refers to retaining authority oastgic decision at or near
the top echelon of the organisation hierarchy, depent or in the hands
of top-level managers. Centralised purchasing aloadl types of
materials purchases of the entire organisationbetchandled by the
purchasing department or its single authority. pgurchases of stores
shall be made by the purchase department and nibiebgdministration
section. Materials requisitions are supplied frdhihee departments to a
centralised purchase system. Centralised purchagsnguitable to
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organisations having single branch/ plant or varidwanches/plants
producing the same or similar products.

Advantages of Centralised Purchasing

0] Since centralisation of purchasing authority witllsodelegated
authority, it makes for uniformity of activities gu as actions,
policies and procedures of purchasing

(i) It encourages proper co-ordination of purchasingd an
organisation resources

(i) It reduces the duplication in purchasing and avadsessive
purchasing since different units do not do simgetivities

(iv) It reduces conflict and unhealthy rivalry betweearghasing
department and other units /in an organisation

(v)  Centralising purchasing decision making activiaé®ne location
or department minimises the overhead costs of Dedesed
locations or departments

(vi) Central purchasing allows bulk purchase and enpigsounts
and cost reduction.

(vi) The method relieves engineering, technical and ymtoh
departments of purchasing related activities taomn core areas
of competences

(viii) It enhances greater purchasing specialisatbuyer’s influence,
and better service.

Disadvantages of Centralised Purchasing

0] Total centralisation of purchasing means that tneré of the
company is put in the hands of few

(i)  Engaging only a few purchasing employees in malsingtegic
decision disallows the richness of decisions obtallm by
allowing contributions from relevant people

(i)  The concept of centralised purchasing authoritysdus provide
training opportunity for middle and lower-level nzayers.

(iv) Centralised purchasing policy may cause delays asous
departments send their materials requisitions t® d@&partment
for necessary actions and this may take time

(V) Centrally controlled purchasing sometimes disafiqgwiority or
flexibility in departmental purchase of their madés
requirements.

. Decentralised Purchasing
Decentralised purchasing is a process whereby paimyy decision

making authority is distributed through all levelsan organisation. It
gives the business unit more power to evaluate dmabse the best
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suppliers and award purchasing contrabecentralised purchasing
allows disperse authority to every individual depent to make
purchases of its own requirements of materials iancesponsible to
make its deliveries. Organisation that operate®wkealised purchasing
policy allows (1) authority for most departmentalrghasing decisions
be taken by the departmental heads, while (2) obrfir major
companywide purchasing decisions are situated & thp or
headquarters if the company has different plants@oduct lines. In a
decentralised purchasing organisation, a relatmeuwat of purchasing
authority and accountability are delegated to d#fé units. This
method of purchasing is widely used in large orgaimons that have
different product lines and plants. These compamplasits and product
lines require different types of materials and eigee frequent
changes in purchasing policies and procedures.

Advantages of Decentralised Purchasing
1. It promotes initiative and enriches other depart@esmployees’

jobs by offering them the opportunity of making ion@ant
decisions concerning departmental needs to be asech

2. It relieves purchasing department of some duties aarkload
which in turn allows them to concentrate on moratsgic issues
3. It increases job satisfaction and employee moratabse of the

sense of belonging derived as a result of theiolirement in
materials purchasing decision making process

4. Decentralised purchasing places decision makinigoauy in the
hands of people familiar with or who want to use thaterials

5. It provides opportunity to react quickly to changesmaterials
specifications.

6. Decentralised purchasing leads to faster decisi@kimg by
user’'s department because most purchasing decdmnst need
to go to central purchasing department

7. It enhances better understanding of user's needsnaaterial
specifications, easier communication and coordomati

Disadvantages of Decentralisation

1. The extent of purchasing decentralisation can restcained by
the availability of qualified employees in each @gment

2. It involves expensive management training and ¢aigon to
bring up some employees to the state of makingcefe
purchasing decisions

3. Decentralised purchasing leads to non-uniformitypofchasing
policy because of individualistic factor in perfang daily
responsibilities
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4. Difficulty of control arises since more units beamurchasing
independent

5. Decentralised purchasing leads to duplication diviies in
different departments, hence, increases the cqsaiuction

6. Purchasing decentralisation may result in lossoafes controls in
terms of when and what materials to buy, at whetepand who

to supply.

Considering the merits and demerits of centraliased decentralised
purchasing, no method is best. Application depewoas existing
situation. Big organisations nowadays adopt a laypurchasing system
that integrates both centralised and decentralipadchasing for
organisations that have different plants and prbdutes to take
advantage of the two methods.

4.0 CONCLUSION

The objective of purchasing policies is to guide nagement’s
commitment toward purchasing personnel ethical Weba in relating

with suppliers. The unit has demonstrated how teelbg policies and
why purchasing department must develop policiesit®ipersonnel to
cultivate highest standard as stated by top managenThis policy

must address purchasing personnel and other departhat have direct
visits or communication contacts with existing gmmtential suppliers.
These policies must centralise and decentralisehpsing, consider
iIssues concerning employee leaving to work for g@pber and

developing a method of reporting any irregular bess dealings.

5.0 SUMMARY

This unit was devoted to the understanding of the@damental
principles behind the purchasing manager’s actiand decisions-
policies which can either be expressed or implidds was followed by
the categories where purchasing policy provides dgh&lelines and
directions in any organisation. (i) It defines wlef purchasing, (ii) It
clarifies conduct of purchasing personnel, (iii) defines minority
business objectives, (iv) It defines purchasing atepent-supplier
relationship, (v) It states operational issues.

Two methods of purchasing-centralised and decésdihlpurchasing
were discussed. The unit concluded with the adgastaand
disadvantages of the methods to the organisation.

In the next unit we shall discuss supplies managém&ormation
system.
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6.0 TUTOR-MARKED ASSIGNMENT

I Define purchasing policy and explain why organwadi have a
set of policies that direct the actions and deossiof purchasing
officers?

. Discuss the categories where purchasing policiesvighe
guidelines and direction.

1 Differentiate between centralised and decentraligecthasing
polices and which of the two methods is considéest?

V. With diagram discuss purchasing procedures.
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1.0 INTRODUCTION

Information may be seen as the lifeblood or onghefmajor intangible
assets of any organisation. Business operatiomgetion information.
Information must be properly harnessed with othresources for the
purpose of effectiveness and efficiency of busirgsrations. Effective
materials management is practically impossible outhreliable, current,
and accurate information. Regardless of the typesganisation (large
or small, profit-oriented or non profit-orientedand the sizes of
materials management department, quality informai® needed by
managers to harness internal resources, obtainpeowkss necessary
information concerning organisation materials. &@ls managers use
the information to tap opportunities and managedts in the logistics
external environment. The usefulness of informatsotletermined by its
positive effect on decision making, especially,taglates to materials
management.

As a result of its indispensability and utmost impoce, information
must be managed effectively by understanding tliés sif designing,
implementing and controlling the information systdmy materials
management department in particular and the emtiganisation in
general. Therefore, different departments withia dinganisation gather
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necessary data about materials requirement in tefneharacteristics,
time and place(s) of usage. This information mustpibocessed and
stored in an organised manner in order to faadiessy accessibility any
time it will be needed for decision making. Nowaslayhe cost of
providing quality information throughout the supmlgain has dropped
dramatically, whereas the costs of labour and nadgehave risen. This
is as a result of utilisation of computer and infation technology to
support logistics systems.

In this particular unit of the course, the discasswill be on the
conceptual clarification of supplies managemenbrimiation system,

different forms of supplies management informatsystem as well as
order processing and information system.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o explain the meaning of Supplies Management Infoignat
System

. identity major sub-systems in Supplies Managemeifurination
System

. discuss the applications of materials Supplies Maneent
Information

) explain how information system aids order proceagsin

3.0 MAIN CONTENT

3.1 Supplies Management Information System (SMIS)

A Supplies management information system can beridbesl as a
computer-based information system that transfontesmal and external
sourced materials data into information needed bypleyees of
materials management department and other relelgmdrtments to
enable them to make appropriate decisions for madédeplanning,

forecasting, purchasing, transporting, inventorg avarehousing. The
SMIS can also be defined in terms of its functiggahnd its internal
operation. The major purpose of collecting, retagnand manipulating
data concerning materials requirements is to mak@sins ranging
from strategic to operational and to facilitateistigs system.

Recently, the availability of modern informationct@ology such as
powerful computer memory space, internet, intrgraimputer analysis
software, and increased access to information tirout the

organisation through intranets and company webkds improved
platforms for transmitting information. Also, it $acreated the
opportunity for firms to share information convertlg and
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inexpensively throughout the supply chain. Moreiceght materials
management activities are made possible from tmeflie that timely
and comprehensive information provide within threnfias well as from
the benefits of sharing appropriate information agi@ther supply
chain members.

A supplies management information system shoulatdraprehensive
and capable to allow free communication within mate management
department, between the functional areas of the fimarketing,

production, finance, production, etc) and also leetwthe members of
the supply chain (vendors, materials handler, earaind customers).
Sharing selected information about sales, demaret#sts, purchasing,
transportation, inventory warehousing, materialsndiag devices,

production schedules, stock availability, etc. wstllers can improve
performance and reduce uncertainties throughoutstipply chain as
users find ways of benefiting from information dshility. Of course,

we should realise that there is need to manageityrioformation that

can jeopardise a firm’s competitive position frohe tgeneral public.
Even though the benefits of free information shariacross the
organisations are being recognised, there is likelpe a limit to how

much information firms are willing to share withhets outside their
control.

3.1.1 Supplies Management Information ProcessingyStem

A system approach to generating the informatioruireq by materials
management department for various purposes reqorggsisations to
develop materials information system. An informat®ystem consists
of inter-related parts working together in a hatistvay to provide

required information for managers.

Information processing system as illustrated irufegl, obtains input
resources from both internal (organisation’s mataequirements) and
external (supply chain) environment. These resauncelude materials
characteristics, prices, purchasing policy and edaces, inventory,
transportation, warehousing, materials handlingiggant, personnel,
financial, etc. The inputs are put through a cosieer or transformation
process (technology) which manipulates and analysesdata into
output. The output can be in form of reports, doents, queries, etc.
An information-processing system has data storagkfaedback loop
which help in storing data or information for useaalater time. The
feedback loop serves as a control mechanism tHps iee materials
management department obtain feedback informatiothe quality of
materials delivered to various departments and réhationship with
other members of logistics system.
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Input Transformation Output
Data »  Processing > Reports
Documentation
A A A
| v |
1 1
, Data Storage X
| |
1 1
1 1
1 1
bo----- Feedback (Control) f[------ '

Figure 4.0: Basic Components of Information System(Source:
Bartol and Martin ,1998)

3.1.2 Characteristics of Useful Information

The usefulness of information is determined by asipve effects or
changes on decision making. In order for infornratio be useful in
decision making, it must have the following chagaistics as illustrated
below:

Relevance: information is said to be relevant if it is apprepe or
pertinent to the decision making situation or peoblat hand. Relevant
information is directly related to solving the plaim or situation facing
the organisation.

Accuracy: accuracy of information is needed for the quality o
information. Accurate information is error free.i@rrect enough to
form the platform for sound decision making. Acdaranformation
must be precise, concise, verifiable, and appledbl the problem at
hand.

Timely: information is useful when it is timely. Timelinesfers to the
availability of information when needed. To makéeefive decision and
react to today’s complex and dynamic business enment, managers
need updated and current information. However, witiday’s
information technology-based business operationsppeiter has the
ability to process, analyse, store, retrieve ansisatninate needed
information within a very short period of time.

Comprehensive: information is comprehensive if it contains the
complete ingredients necessary to make decisioxecise control,
influence, co-ordinate or when it covers all regdirareas. Therefore,
the comprehensiveness of information is measureerms of coverage
and appropriateness. It is important to know thataose of the
dynamism and uncertainty of the environment, marsagarely have
access to complete information.
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Conciseness: a@nciseness of information refers to the extent hickv
the present information is summarised to the Ié¢vat is useful to the
decision making process.

Understandability: quality information is the one that has every it o
it understood by the user(s). Therefore, infornmatmreparation and
presentation should take into consideration theceqmion and
background of the user(s). For instance, infornmaticeant for human
resource or marketing officers should not be endode scientific
jargons.

SELF ASSESSMENT EXERCISE 1

Explain the meaning and the need for supplies nemagt information
system.

3.2 Sub-Systems of Supplies Management Information
System

There are major subsystems within the supplies’ agament
information system that work together to achieveetiof goals. These
major subsystems are (i) order management systeMSJO (ii)
warehouse management system (WMS) and (i) tratesiian
management system (TMS). Each of the subsystemsateptogether
and provide information required to improve materidransaction
purposes but also serve as decision support tbatsassist in planning
the particular activity.

3.2.1 The Order Management System

The order management subsystem (OMS) begins witierraks order
placement and ends when they are delivered intat pafi usage or
warehouse. It manages the initial contact withrtteerials department
or customer at the time of materials inquiries amter placement. The
OMS make contact electronically with the warehousanagement
system to check materials availability, either framaentories or from
the production schedules. This provides necess#prmation about
materials availability, location on the supply netl; quantity available
and the expected time of delivery. Once materialailability is

confirmed, communicated and accepted by the custor@MS

communicates with the company’'s financial inforroatisystem to
check customer status and verify credit standihgustomer financial
information is satisfactory and order is acceptkd, OMS will allocate
the product to the customer order, get the prothach warehouse or
production line and when shipping has been confirpeepare an
invoice. However, some companies make the mistdk@amning and
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controlling only the portion of the order cycle tha internal to their

operations. That is, they monitor only the actastiand time between
receipt of customer order and shipment of the rmaserbut over look

the monitoring of the order quantity on transit.

The OMS does not operate in isolation from the otimormation

systems of the firm. If the customer is to be seéreéfectively and

efficiently, information must be shared. For exampt the OMS is to
provide order tracking, the warehouse and tranaport management
system will be integrated. A typical materials ardgcle comprises the
following steps: (1) order preparation (2) ordeceipt and record, (3)
order processing, (4) warehouse receiving order) (@der

transportation, and (6) customer delivery.

It is pertinent to mention that besides OMS ordesig received by a
firm, there is a similar OMS that handles companychase orders.
Whereas a customer-based OMS obtains information fiom's
customers, the purchase-based OMS concentrates©ieorcampany’s
suppliers, showing their delivery performance iggincosts and terms of
sale, capabilities, availabilites and financialresgth. Frequency
monitoring and evaluation of suppliers is necess@ryoptimising
selection process.

3.2.2 The Warehouse Management System

The warehouse management system (WMS) can opesadesaparate
subsystem of logistics system or contain the OM& WMS performs
based on the information obtained from OMS so thaterials/sales
department knows the available materials. It is anagement
information subsystem that updates management witrmation on

materials movement. WMS functions consist of théofang activities

() receiving; (i) put away (iii) inventory managent (iv) order
processing and retrieving and (v) shipment preparat

1. Receiving

Receiving is the starting point of loading informat into the WMS.

Materials are off-loaded from the receiving carr&rthe warehouse’s
inbound dock and identified by product code andhgjtiadata. Products
are entered into the WMS using bar code scanre®) frequency (RF)
data communication terminals or manual keyboardsatekils

characteristics such as size, weight and packagdigooation are

determined by matching the product code againsinttnal product
file.
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2. Putaway

The materials need to be temporarily or permanesttlyed within the
warehouse. The WMS has information on the availaplace and its
layout rules within the building and the inventosyores in other
locations. Then WMS assigns the received mateiialsa specific
location for later retrieval. If multiple materiadse received and they are
to be stored in multiple locations at the time, W&S can specify the
putaway sequence and route to minimize travel time.

3. Inventory Management

The WMS obtains information and manages the invgrievels at all

the stores. In organisations where managing invemeoels is under the
control of the warehouse, then the materials regienent in terms of
guality, quantity and timing is suggested accordiogspecified rules.
This material replenishment request is wired toltlgher authority for
approval, then to purchasing department or directlyuppliers through
Electronic Data Interchange (EDI) or the internet.

4. Order Processing and Retrieving

Receiving and retrieving materials from stores arajor and most
valuable activities of WMS. Stock retrieval is thst labour intensive
and usually the most expensive part of warehouseatipns because it
results to huge capital investments in personndl, gemi-automated
and automated materials handling equipment.

Based on internal guidelines, WMS decomposes tteivied order into
material groups that require different types ofgassing and picking
based on location where inventory is stored. Makeriwith similar
picking characteristics are grouped together. Rstance, materials that
require picking in small, split case quantitiesd asthers that require
picked in full-case or pallet-load quantities areuped separately. The
WMS organises the order splitting for efficient erdpicking and
schedules the order flow through the various aoédbe warehouse so
that the complete materials are prepared for shgppi

5. Shipment Preparations
Once materials orders are successfully splitted protted in the
warehouse, the size of this order subsets is seldised on shipment

considerations. Customers located within the samasaget their orders
picked and processed for shipping almost at theedarne.
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WMS aids managing warehouse operations in the fofmorder

processing; labour planning, inventory managemspéce utilization
and picker processing. All the subsystems- MWS, Gifi8 TMS share
information with one another to achieve integrgiedormance.

3.2.3 Transport Management System (TMS)

TMS coordinates materials shipment and freight klhyment.

Ascertaining freight charges for shipments can lengex and

complicated because of the many exceptions thatoeaplaced on the
freight rates. A computer-based TMS helps in s@wuine complicated
problems of freight billing and auditing which alyginvolves a large
number of routes and rate combinations.

SELF-ASSESSMENT EXERCISE 2

Identify and describe various subsystems of sugplieanagement
information system.

3.3 Applications of Information System

Information system assists supply chain planning aperations in a
number of ways as stated below:

1. Retail System: companies with extensive retail options had
developed integrated information systems to spgedustomer
services and increase the efficiency of inventorgnagement.
The high volume daily routine sales and inventamnover that
retailers experience had forced them to imbibe tise of
computers and the latest order-handling technolmgyealize
their goals.

2. Vendor-Managed Inventory: information technology permits

suppliers to manage the inventory level of theilerds on
continuous replenishment. With electronic dataroitange and
point-of-sale data, vendors can be aware of rewmikales and
inventory levels. Some retailers allow vendor ineey deciding
what and when to buy and ship. The growing inforamat
technology is allowing emerging ways for managinge t
materials flow of goods in a logistics system.
For the method to be successful, retailers mushidhr the
vendors with required information about productesalcurrent
inventory levels, dates for receipts of goods aedddstock and
returns. This Information flows to the vendor thgbuan EDI or
other electronic network.
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3. E-Commerce:e-commerce uses the internet to facilitate business
transactions. It is a modern way of organising pasing,
delivering and warehousing materials through welsit

4. Decision Support System:supplies management information
system makes available quality information to mamagnt for
better managerial decisions. A well-designed segpli
management information system can obtain and amabggstics
related data as well as organise and presentsugport the user
in making important decisions.

SELF-ASSESSMENT EXERCISE 3

Give practical examples of how information systels thelped in
facilitating supply chain management.

4.0 CONCLUSION

The materials manager needs direct access to as fimormation
system in order to properly coordinate materiasvflvithin and outside
the organisation. The types of information ofteedw by the materials
manager include demand forecast, production schedurofiles of
suppliers and suppliers characteristics, matepiates, inventory levels,
transportation routing, and various other finanaatl marketing facts.
With the proliferation of computerised informatiggstems, including
electronic databases, this facet of materials mamagt will become
more significant in the future.

5.0 SUMMARY

The initial unit of this course discussed the megnof suppliers’
management information system. The scope of supplleanagement
information system in terms of its various subsystevas discussed.
Practical applications of suppliers’ managementtesys were also
identified and discussed. In the next study undy ywill be taken
through discussion on suppliers quality management.

6.0 TUTOR-MARKED ASSIGNMENT

I Highlight the relevance of supplies management rméiion
system to material management.

. With the aid of diagram discuss the supplies mamaye
information system.

iii. Discuss the characteristics of useful information.

\Y2 Give account of the different subsystems of suppi@nagement
information system.
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1.0 INTRODUCTION

One of the primary roles of management should benafie its daily
operations as effective as possible. Being ‘effectiin production
enhances daily operation and maintains the orgaoisas a viable
enterprise. Quality has become an important factoeffectiveness.
Thus, quality management becomes customer origeteclistomers are
now the centre or source of standard for defininglicy.

Effective quality management helps build differattn, low cost and
response strategies. For instance, producing guadibduct and
delivering quality service have differentiated the®mpanies from their
competition. Improvement in quality helps increasarket share and
reduce cost both of which can increase profitghilihcrease in market
share often occurs from lower selling prices assallt of economies of
scale and improve their reputation for quality pros. Similarly,

improved quality allows cost to drop as firms irase productivity and
lower rework, scrap and warranty cost (Heizer agader, 1999).

The quality management philosophy led to the iniobidn of a concept
called Total Quality Management (TQM). Total qualihanagement is
based on the assumption that continuous qualityraugment in
materials acquisition lowers materials defectsdpod failure and less
wastage and reduces total cost of operation. Whisdefines quality

42



PSM 831 MODULE 1

and explains the dimension of quality. Thereaftex toncept of total
guality management as it relates to materials mamagt will be
discussed.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. explain the meaning and importance of Suppliers lityua
Management

. describe the roles of buyers in managing supplmuality

. identify the dimensions of quality management

o highlight the guidelines for quality improvement

. describe different types of TQM techniques youfareiliar with.

3.0 MAIN CONTENT
3.1.0 Nature of Suppliers Quality Management
3.1.1 Defining Quality Management

Quality is a relative term with various definitiohy different people.
This is not surprising for a concept that is thetedwminant of

organisation success and survival. For our prepenposes, quality
refers to the ability of materials to satisfy thepdrtmental needs of
consumer based on inherent features and charaiceris

Quality can also be described as a measure of ¢geed at which
materials satisfy the expectation of users witlpeesto certain tangible
and intangible characteristics inherent to the giesif the product and
its performance under normal use.

In general terms, quality refers to productiondaffect free, totally
reliable goods or services that do what they atenoted to do. It is
believed that quality may exist in the eyes of theholder, but the
materials manager should have materials to meet thkabeholder (the
consumer) expects. These definitions recognise thatlity is an
inherent value of product and service which hasathibty to satisfy the
clearly stated and implied needs of users.

3.1.2 Managing Supplier Quality- The Role of the Byer
Buyers play an important role in managing suppdjeality. According

to Monezka, Trent and Handfield (2001) buyers camadtively involved
iIn managing supplier’'s quality through the follogimeans:
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1. Clearly Communicate Specifications and Expectations

Specifications are characteristics that are detally performance,
drawings, commercial standards, or a combinatiothese. Providing
clear, meaningful and mutually acceptable speciboa that define
requirements or expectations is an important parsupplier quality
management. The buyer must carefully and clearfinéeéhe level of
quality required.

2. Be a Good Customer

Supplier’'s quality performance requires that a lbupgea good customer
by understanding the supplier's needs and expenttiSome of the
expectations that suppliers have of buyers withinsugpply chain

relationship include:

. minimal product design changes once productionrisegi
) visibility to future purchase volume requirements dssist in
planning

early visibility to future new-product requirements

adequate production lead time

ethical treatment

payment in reasonable time

clear understanding of physical product specifocegi and
delivery requirements.

3. Provide Feedback

One of the primary responsibilities of buyers ispvide supplier
performance feedback. It is difficult to provideetlmighest levels of
guality when a supplier is unaware of a buyer’srenir perception of
supplier performance. The supplier feedback is etgueto be timely,
specific and accurate in order to be effective.

3.1.3 Factors that Influence Buying Firm Commitmen
towards Managing Supplier Quality

It must be noted that there are some factors amtbtints that
influence how much attention a buying firm commits managing
supplier quality performance. Some of them are:

I the ability of a supplier to affect a buying firnitstal quality

. the resources available to support supplier qualighagement
and improvement

iii. the ability of a buying firm to practice world ckagjuality
practices
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Vi.
Vil.

a supplier's willingness to work jointly with a buag firm to
improve quality.

a supplier’s current quality levels

a buying firm’s ability to collect and analyze gigkelated data
a buyer's ability to quantify quality expectationand
requirements.

SELF-ASSESSMENT EXERCISE 1

In what ways can buying firms affect supplier’s lijyamanagement?

3.2.1 Need for Quality Management

The significant impact of quality product and seevbn organisation is
examined in these four basic areas.

1.

Competition: producing quality goods and services is the only
way a company can be customer-driven in today'sf sti
competition. The Japanese captures a greater shahne world
market through its new waves of quality productseeslly the
automobiles and electronic appliances.

Productivity : there is a strong relationship between quality
operation and productivity as proved by the Japangs a result

of this, the industrial world now knows that qualghould be the
watch word of their operations because of the Valhg potential
benefits. Firstly, if the defect rates are redudbédye will be a
reduction in product returns. Secondly, if the defeates are
decreased, fewer resources (such as personnelfiatgtéme,
etc.) will be devoted to defect correction. Las8gfting quality
control at all levels reduces the need for quatigpectors.

Costs cost of production increases, most times as altred
wastage due to defect rate. Error-free products sayanisations
from customers’ high return rate, high warranty tcdsigh
compensation, expensive law suits. These actionse ha
implications on the total costs.

Profit: business operation is more profitable if the argation is
customer-driven by providing error free goods aedvises, by
avoiding costly mistakes through inbuilt qualityntel in all
operations. This leads to cost reduction, lowelingeprices and
increased sales and profit.
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3.4 Dimensions of Product Quality

According to Garvin (1987), organisations havingsdn appropriate
strategies, quality can be used strategically ton geompetitive
advantage. He measures or evaluates product qualithe following
dimensions:

1.

46

Performance - this refers to the main operating charactegstic
goods and services. For examples, cream and a hawsethe
primary performances to provide beauty and shedtgpectively.

Special Features these are supplements to product’'s main
characteristics. For examples airbags, electronmdews and
alloy wheel for cars are secondary to the basicraipe
functions.

Conformance- conformance is the measurement of the extent to
which the product's basic operating characteristicgeet
established performance standard. For example, efig€ot
Assembly of Nigeria (PAN) claims that a particutaand (406)

of its products can travel from Kaduna to Lagoshvatfull tank

of fuel. And if the car traveled down to Lagos amioes not
consume more than that, you then say the actuérpsnce
conforms to predetermined standard.

Reliability— this measures the degree of product working
properly, consistently or performing adequatelyroaeeriod of
time.

Durability — this refers to the measurement of the produsfulis
life or what benefits people derive from the pradibefore

malfunctioning, deteriorating to where replacementa better
option than repair or failure. Although repair andintenance are
not applicable to items that work to a particuleme and fail

without notice, e.g. electric bulbs, fuses, fart, bk,

Serviceability- this refers to the case of promptness, profigienc
and speed of handling repairs. It also involvesawailability of
genuine serviceable parts. For example, most carajor
distributors in Nigeria (such as Elizade Motors,nRaMotors,
Shittu Motors and Okocha Motors) have maintenamcksarvice
centres that handle repairs of their products @leg).

Aesthetics- this measures the appeal of product in terms of
products’ looks, smells, sounds feels and tastes dimension
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Is technical and sometimes difficult to evaluateswese the issues
depend on personal judgment and preference.

8. Perceived Quality perceived quality means evaluation or
subjective assessment of product quality by custeme

SELF-ASSESSMENT EXERCISE 2

Enumerate the dimensions of product quality.

3.3.1 Quality Improvement

Although, specific approaches to quality improveindapend on the

situation at hand, certain guidelines can be ofsaswe (Dreyfuss,
1988).

1. Quality improvement must be a long term, continued®rt;
must not be a fad. There is always room for impnoset.
2. Quality improvement should be a priority of all doyees, from

top-downward. All employees must be committed taliy

3. All  the functional departments: production, inforoa
technology, manufacturing, marketing, finance, ,etaust be
integrated and coordinated to solve some pertingumlity

problems.

4. Management should allow quality improvement inmiatfrom
many sources such as distributors, consumers, wsrked
suppliers.

5. Quality control programs should be built into theoguction

system i.e. there should be quality criteria fochemajor step of
the operation. This solves deviation problem imragdy it is
identified (than waiting to test the product at fiméshed stage).

6. A well formulated quality improvement is not onliyet answer.
They must be properly implemented to achieve thatedt
objectives.

3.3.2 Deming’s 14 Points or Implementing Quality

Improvement

1. Create constant purpose: strive for the consistency of purpose in
improvement of products and services to become etitiye.

2. New Philosophy: in this current new economic age, western

managers need to be awakening to the realitieseofadd for
wiser use of all resources.

3. Quality should be built into the product from thesayning stage
to final production. Stop inspection to detect faydroduct at the
end of production.
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4. Build long time relationships of loyalty and trusith one single
supplier instead of awarding businesses basedveestgrice.

5. Continuously improve production system to improveduct and
service quality for greater productivity.

6. Continuous training: there should be constant training of people
to have a clear understanding of what to do and toodo their
jobs.

7. Emphasize effective leadership: institute leadership that will
provide individualized help for people to do thieins better.

8. Drive out fear in employees so that they put inirthzest

performance for the company. No one can work dffelst if
he’'s fearful. Job insecurity is a serious challenfmr
implementing total quality management in organcsati

9. Encourage group work and teamwork: remove communication
barriers between functional units or departmentrikéfs in
different departments (such as marketing, finamesearch and
development, production and human resource) shoubdk
together to satisfy customers.

10. Avoid slogans, targets and exhortations for the kiaoce.
Instead learn and institute ways for improvement.

11. Getrid of work standards (quotas) for productimstead support
and help workers for continuous improvement.

12. Eliminate barriers that rob people of pride of wodaship.

13.  Vigorous program of education and self-improvemast
essential for people to acquire greater knowledge.

14. Everybody in the organisation should be part of the
transformation

3.3.3 Total Quality Management Techniques

The implementation of total quality management (TQNVolves the
use of different approaches. Some of the approadhesde the
following:

1. Quality Improvement Team: this is also known as quality
circle, which consists of small groups of crossetional
employees who meet regularly to solve specific |enois in their
work areas with stated targets for improvement. {Haen meets
once in a week to tackle the problems identified ditgher
management or workers themselves, and compareuthatavith
the specific improvement standard. A quality foteem is highly
productive in terms of cost reduction and improvetd quality.

2. Continuous Improvement continuous improvement concept
requires unending improvement of all activities diwng
acquisition of raw materials, transformation ofutginto outputs
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and delivery of goods and services. The continumpsovement
covers people, methods, equipment, materials, mrpplnd
distributors to make improvements in every part thie

organisation in relation to products and services.

For TQM system to be successful, the entire emgleymust
initiate change in their jobs by improving thing$itde at a time.
The belief is that no improvement is too smallrtgpiement, and
an aggregate of several little improvements leadrovation.

3. Just-In-Time (JIT) : Just-In-Time is a philosophy of continuous
improvement designed to produce or deliver goods §s they
are needed. Successfully implemented JIT systemdo@ies
production in such a way that inventory is acquipest in time
for use. There are two ways in which JIT is relateduality:

I JIT reduces the cost of quality through redhrctin
inventory at hand at all times

. JIT enhances quality by reducing lead time godential
sources of error.

4. Outsourcing: outsourcing is a fastest growing trend in today’s
modern business. Outsourcing means engaging armdeutand
or organisation to perform a task that is normalyried out in
the organisation. That is, contracting out a comgfgam-house
operation to an outsider who will do better thasiders. This
strategy is popular among multinational companiesas Shell
petroleum and banks in Nigeria.

5. Statistical Process Control: statistical process control is a
statistical technique using periodic random samid&en during
actual production to determine whether acceptabddity levels
are being met or production should be stopped &wnedial
action (Bartol et al, 2004). In other words, iaid QM technique
that examines production process to confirm whether set
guality standard is achieved or identify the poatpat or product
during the process and make the necessary adjustmbis
process is called concurrent control.

6 Empowermen: empowerment refers to involving employees,
suppliers and customers in all steps of produgtimtess.
Empowering employees who do the job, design the process and
acquire materials reduce or eradicate mistakes, fmoduce the
desired quality. Ways of empowering employees gren€lude
employees in communication network (ii) operateropelicies
and encourage superiors-subordinates interaction glarge
employee’s jobs and (iv) build committed, motivataad high
morale employees.
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Customer empowerment involves customers ordering for
customized products with features designed to nibeir
specifications and life styles. This concept idezhtustomisation
and commonly used in automobile industry, fashindustry,
construction industry, etc.

7 Benchmarking: benchmarking is another major TQM technique.
Benchmarking involves identifying and studying atbempanies
recognised as market leaders that are best indpenations and
copy how they do it to improve your operation. Tilea of
benchmarking means studying a better organisation ai
particular area, measuring how it is being doneymare yourself
and make adjustments to perfect your operation. Kéne to
effective benchmarking lies in the following steps:

I identifying what to benchmark (i.e. operations thaed
improvement)

. incorporating a benchmark team

iii. determining benchmark companies i.e. competitonghyo
of copying.

\Y2 collecting and analysing benchmarking informatioe,
comparing the internal operation of your companyhwi
that of benchmark companies

V. implementing formulated strategy to match or excted
benchmark companies.

SELF-ASSESSMENT EXERCISE 3

Identify different TQM techniques that you are faariwith.

4.0 CONCLUSION

Every organisation that wants to be competitive erdain relevant in
the marketplace takes the issue of quality manageseriously. Both

product and service quality remains the primaryfocf management of
every organisation. As earlier discussed, orgapisstemploy various
techniques in order to promote quality which wili turn enhance
effectiveness and efficiency. Quality must be ammusly improved

upon if quality must be sustained and maintaineayif®y firms must

also strive to remain committed to improving itspglier's quality

management.

5.0 SUMMARY
This particular section of the study material pde4d vivid explanation
on the meaning of quality and why quality managemsnmportant.

The material provides guidelines that must be fedld for quality
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improvement. The relevance of TQM was discussed wadous
techniques of TQM were identified and discussed.

6.0 TUTOR-MARKED ASSIGNMENT

I TQM is found to be very essential to organisatifmmsn four
different perspectives. Discuss.

. Define quality and quality management.

iii. Of what relevance is quality management to the esscoof
suppliers’ organisation?

V. Identify 14 points for implementation of quality pmovement
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1.0 INTRODUCTION

Just like any other organisation and departmentemads management
section is expected to be manned by personnel wh@ampetent and
conversant with modern methods in materials managéenthe obvious
importance of human resource towards accomplishmieatganisation
goals especially in the area of materials managepl@ces a serious
task on management. In the search of the contoibsitor importance of
human resources to make quality happen and togediie organisation
a competitive advantage, Peter and Waterman (1988yested that
workers must be treated as the important assetthi®rpurpose of
productivity and financial reward that will accrteethe organisation. If
the five basic functions of management are planniagyanising,
staffing, leading, and controlling, then human tese management
(HRM) is concerned with the staffing function (Barét al, 2005). That
Is, Human Resource Management is a managementidunthat
recruits, selects, trains and develops people i@ é@mployment
relationship.
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People are the main resource in a customer drivgangsation. The
acquisition of other resources does not producelgand services. It is
the human resources in right number and qualitytthasform the other
resources such as machine, money, information as@rals to want
satisfying goods and services. Materials, as pérthe essential
resources for productivity, must be manned by riggntsons and these
persons must be adequately trained for effectivkediicient delivery of
their duties.

This section of the study material exposes thearetmlthe meaning of
human resources management process, human reggarceng and,
training and development.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

explain the meaning of Human Resources Managenmeness
identity different sources of recruitment

explain the selection process

distinguish between training and development

explain why and how employees are appraised.

3.0 MAIN CONTENT

3.1 Human Resource Management in Purchasing and
Supply

Human Resource Management process is an ongoingtyachat is
performed by Human Resource (HR) departments int nage
organisations with help from other units’ managé&is managers in the
organisation are involved in recruiting, selectingaining and
developing employees. The basic activities of HRMcpss include
human resource planning, staffing (recruitment asdlection),
orientation, training and development, performaraggraisal, and
promotions, transfers, demotions, and separatisienfpt will be made
to discuss some of these basic activities in huresource management.

SELF-ASSESSMENT EXERCISE 1

Identify the basic activities that are involved human resources
management process.
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3.2 Staffing
3.2.1 Recruitment

Recruitment is a process of seeking and attragobgapplicants that
have the required education, skills and knowledgepply for jobs in
an organisation. Recruitment creates a pool ofiegmpis or candidates
from which human resource manager can selectl teeftiant positions.

Sources of Recruitment

After a thorough knowledge of the job content ammbcHications,
recruiters should be able to identify sources able job applicants. The
pool of viable job applicants (people with relevakills and knowledge)
to fill open positions is referred to as labour kedr Since labour market
Is dynamic, human resource specialists of organrssimust constantly
study and monitor the labour market to know wheveen and what
type of strategies and tactics to use to attrabt gpplicants in a
competitive industry.

Sources of recruitment open to human resource agsidepend on the
availability of right people, the number of peopkeeded and the nature
of the position to be filled. Sources of recruithawailable to fill a
position are categorised into two broad areas, hame

a) internal sources
b) external sources

Internal Recruitment: internal source of recruitment is the filling of
vacancies or positions from existing employees i caganisation.
Using internal recruitment policy, management ap{soior promotes
individual who is already working for the organisatand qualified for
the open position. Where a manager decides tgddhncies internally,
the personal records of the employees such as wolycaskills,
experience and commitment need to be evaluatediniémal source of
recruitment makes use of the following media tooini the workers:
notice boards, e-mail, bulletin, newspaper andraiememo.

External Recruitment: external recruitment is a method that fills job
vacancies from sources outside the organisatiomeSorganisations
especially the small ones prefer internal recruitivexcept the position
that cannot be filled by existing employees. Magtdnterprises operate
an open-door policy that gives equal opportunityséoirces inside and
outside the organisation. Some companies makefustemal source of
recruitment for key positions and fill the entryd¢ positions using
external sources of recruitment.
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3.2.2 Selection

Having got enough suitable applicants to fill vacpasitions, the next
stage is the selection procesSglection is the process of choosing the
most appropriate applicants from the pool of appits. Ivancevich
(1994) defines selection “as the process by whiohogeganisation
chooses from a list of applicants the person cs@es who best meet the
criteria for the position available, consideringrremt environmental
conditions”. The selection process helps humanuresospecialist to
thoroughly evaluate applicants’ characteristics seléct the one(s) who
can effectively and efficiently contribute to thettalnment of
organisation goals.

A Selection Process

The selection process consists of a series of dbgiocedure through
which job applicants are examined in order to bected. At each stage,
the number of applicants is reduced until finathye needed one(s) are
hired.

1. Application Blank: completing application form of companies
either electronically or in hard copy is required prospective
applicants seeking employment. Application form andiculum
vitae provide historical information about applitarsuch as,
name, sex, educational background, work experiestde of
origin, professional qualification, and the likehel application
form provides information for interview and fina¢lsction. A
detailed analysis of the information obtained can used to
determine the applicant's skills, abilities and seduent
performance on the job.

2. Employment Tests this is commonly used to measure and
identify the applicant with the greatest potentiafuired to
perform the job. A test is a sample of a persorésaviour.
Employment test measures the applicant’s job s&iild ability to
learn on the job. Test is another standardised sefacreening
and obtaining information about the applicant. Th®jor
advantages of employment test are: (1) it is higidjective and
less biased than other forms of screening, (2)niproves
accuracy in selection process and, (3) it proviohdsrmation
about the applicants’ needs which is useful for nsaling,
training and development.

3. Employment Interviews: interviews are the most popular and

commonly used screening device. Interview involfiee® to face
interaction between the interviewers and interviewdth the
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intention of gathering information about the infewee’s skills,
interests and abilities. During the interview, miewee is
allowed to ask questions about the job and thensgton. The
nature and number of interviews depend on individua
organisation. Usually, there is more than one Ve i.e. a
successful candidate at first interview is invifed a follow-up
interview. The final interview is often conducteditiw the
Managing Director (MD) or she/her representative.

4. Supervisor's Approval most employment interviews are
conducted by human resource specialists with reptasves
(supervisor) from the department where vacance@aied. This
IS necessary because the supervisor is most fanwiid job
conditions, the kind of skills and abilities reqedr Therefore, the
approval of the supervisor of the candidate’s a@jgpilbon gives
him or her opportunity to proceed to the next stafyselection
process.

5. Reference Checks this is designed to obtain additional
information and to ascertain the truthfulness @& hformation
with respect to the applicant's work performanceillss
education, and professional status previously segpReference
check is more of ensuring the truthfulness or camfig the
information provided in the application blank byp&pant(s).

6. Physical Examination  most corporate organisations ask
candidates to take medical examinations either rbefor
immediately after offer of employment. The aim bistis to
determine the physical fithess and employees’ hestidttus and to
know if there are any medical limitations the compahould
take into account.

7. Offer of Employment: here, the final selection is done and
gualified applicant(s) are given letter of employre All
applicants who were issued letter of employmentehavtime
limit to accept or reject the offer. If acceptedy esumption,
employee(s) are taken through orientation/inducposgramme.
Applicants who are not employed should also be camaated;
this helps to promote the public image and reputabf the
company.

SELF-ASSESSMENT EXERCISE 2
Identify and explain series of logical procedurest tare involved in the

selection of applicants into an organisation.
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3.3 Training and Development

Training is the process of developing employeedlissiand learning
new concepts, rules or attitudes in order to irsseaffectiveness on a
particular job. Ubeku (1975) in his contributiorefihes management
training as the process of developing managersivieage, skills and
attitude through instruction, demonstration, piaEgti and planned
experience to meet the present and future neetie dfusiness. In other
words, training refers to teaching employees reguiskills and
knowledge to perform the assigned tasks effectiaaly efficiently.

Development refers to the process of teaching gersa and

professional employees the knowledge, skills neededoresent and
future task accomplishment. Anao, (1993) definesagament training
and development as “management development whoge owacern is

to ensure the continuing availability of componand highly motivated

managers that possess the required positive aondatine outlook for a

successful prosecution of organisation’s missicairegj the background
of the challenges, uncertainties, hostilities ahtedts posed by the
environment”.

In summary, training and development involve thestayatic and
continuous development of skills, learning concepttitudes and
knowledge needed by employees to perform effegtimeld efficiently
at work.

3.3.1 Training and Development Methods

Few among the most commonly used training and dpwetnt methods
by management are:

1. On-the-Job Training: this takes place as employees perform
their regular jobs during working hours. The greate
disadvantage of this method is that mistake coreahitivhile
learning can be very costly.

2. Off-the-Job Training: this occurs when trainees or employees
have to seek for more knowledge or widen theirgaperiences
outside their workplace. Off-the-job training tedues include
seminar, films and television conferences, casgiesLetc.

3. Apprenticeship apprenticeship is a common means of learning

trades. It is a formal assignment to serve in adetstudy
capacity to a skilled worker until a certain skitltrade is learnt.
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4. Vestibule Training: this is a form of off-the-job training where
the trainees use equipment or machines and praeedimilar to
those he would use in on-the-job training but theigment is set
up in a separate area from the work place. The amphs on
safely, learning, and feedback rather than prodigti

5. Simulation simulation is advance training program mainly
designed for executive officers. It involves caligfuleveloped
exercises, modeled on life practicable situatioms, which
trainees participate and receive feedback. It ctwddnform of
paper simulation (such as in-basket exercises) @mdputer
based business ‘games’ to teach management.

6. Case Studies these comprise the discussion and proffering
practical solutions to real-life or hypothetical sea to
demonstrate the reality in the business world.

7. Business Gamesghis method allows participants to be trained in
handling situation or event that involves competitibetween
two equally strong opposing groups. The aim ofrtiethod is to
enable managers to appreciate the fact that todaendslern
business is competitive and a business thrivegrbdt#pending
on the tactical capability of its managers in depeig and
implementing strategic decisions.

SELF-ASSESSMENT EXERCISE 3
Identify and discuss various methods of training davelopment
4.0 CONCLUSION

Human resource management is sequential in iteepsodt begins with
human resource planning. Human resource (manpguenning is the
process that identifies the right quality and tightrnumber of people to
fill vacant positions. It is the forecasting of dué human resource needs
and planning appropriate programs to provide andage these needs.
Manpower planning involves four main activities:

1) to collect information on current employees suchlesl of
education, age, sex, skill, ability and commitment.

2) to forecast demand for labour in line with the regments of the
long and short term plans.

3) forecast internal and external supply of labour.

4) plan programmes to deal with shortages or surplo§dsuman
resource.
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Human resource planning has the following benefits:

1) it establishes a framework where personnel de@ssuch as
recruitment and selection, orientation, trainingl @mpensation
are taken

2) it forecasts the organisation’s human resource s\@edhe light
of organisation’s objectives

3) effective manpower planning solves the problem mmiacessary
labour shortage and surplus

4) the success of organisation’s expansion schemesndspon
effective manpower planning by ensuring a steadyplsu of
experienced and qualified employees

5) it helps in managing labour turnover and moraldlehges

6) it provides the basis for training and developmanémployees
to acquire the right skills and abilities.

However, other HRM activities as earlier discussedude staffing
(recruitment and selection), orientation, trainiagd development,
performance appraisal, and promotions, transfeesnations, and
separation.

5.0 SUMMARY

This second module of the course has exposed yburnwan resource
management process. Each stage of the process is@assbd. For
example, recruitment and selection were discus3dee need for
training and development as well as performanceaaags was also
emphasised in the course of the discussion.

In the next study unit, you will be taken througlsadission on
warehousing management.

6.0 TUTOR-MARKED ASSIGNMENT

I What are the procedures involved in recruiting aedecting
competent materials manager in a multinational megdion?

. Define recruitment and identify different sourcésexruitment.

Iii. Explain the selection process.

V. Identify and discuss the types of training and tgy@ent
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1.0 INTRODUCTION

Forecasting is one basic area of materials managetimat must not be
underrated because business operations are dynandc full of

uncertainties. Managers make decisions to prediettthe future holds
for their products. They buy materials, design piid, employ

personnel and produce goods and service to sdibtio existing and
potential customers. Sales of firms’ products depen demand. The
demand for a goods or services is a function ofotosr requirements
and needs and it fluctuates. The organisation dgdain its operations
along the dynamism in customer demands. The estirnhtmarket

demand of a product or service is based on pass$ satord and current
business trend. Materials managers are also tryingnake better
estimates of some major materials in anticipatimnféiture in the face
of uncertainty. Management would not like to haxeess inventory or
leftover of finished goods at the end of a lucratseason since it could
lead to selling out stock at a loss nor would ke lipotential drop in

revenue from sales due to shortfalls in stock. &herneed to make
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good estimates and prediction of future in ordermtovide required
materials at the right prices and right place todpce goods and
services that meet customer demands and orgam'sapoofits target.
Ability to make good estimates is the main purpols®recasting.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

define forecasting and types of forecasting

explain the reason for carrying inventory

discuss the various inventory management models
discuss the concept of Just-In- Time Philosophy.

3.0 MAIN CONTENT

3.1 Nature of Forecasting

3.1.1 Definition of Forecasting

Forecasting can be defined as the process of debupaedicting future
sales or events by examining historical data ot @ggeriences etc. and
projecting them into the future by using qualitatiand quantitative
means. It may involve using subjective or intuitiypeediction or
managers’ good judgment or past and present dafter Aetailed
analysis, management will be able to forecast theré requirements
and decides the quantity and capacity of productaod operations.
Materials plan and purchasing are done based @tdst capacity of
production process. Therefore materials forecastargbe described as
anticipation of materials requirement for the platinproduction
capacity. The method of forecasting materials moghsider the
previous sales and materials and anticipated desnaofl the
organisations to give accurate materials requioggfoposed period. It
Is therefore necessary to mention that forecastiogonly plans the
capacity of production and sales but also is necgs® plan material
requirements, production schedule, manpower reagngs, etc.

3.1.2 Reasons for Materials Forecasting

Forecasting is central to the planning process kwvigca perquisite for
materials management. Material planning is greadguired if the
materials manager wishes to keep operations runsmgothly, to
adequately prepare for and meet future market tondi and to
minimise potential problems that can occur in matemacquisition.
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Also, materials forecasting is required if managetweant to predict the
future concerning material availability with somegdee of accuracy.
Forecasting can render near accurate informatioth@ffuture, hence
provides useful information for material plannirfgome of the other
reasons why competitive organisations engage iremasg forecasting
are listed below:

1. to produce quality product

2. to reduce production cost and unit price

3. to take decisions on production capacity (volume)

4, to Meet the needs of customer, hence, increasirgjoer
satisfaction

5. to reduce the problem of shortage or stock out afenmls for
production and finished good for customers

6. to schedules production process more efficiently

7. to enable the adoption of JIT philosophy in purahgs

transportation and production
8. to reduce material waste and product obsolescersts ¢
9. to foster buyer and seller relationship
10. itis a starting point for budgeting.

3.1.3 Types of Forecasting

A forecast is usually classified by the future pdrof time it intends to
cover. This classification is given as follows:

Short-Term Forecast

This forecast has a time frame of three monthqv®year. It is used for
materials planning, purchasing and supply, jobgmssent for short
period operational logistics planning process. dtusually used at
operational level for mostly daily and perishablatemials, vegetables,
eggs, food products and some of the materialsaaeedsted monthly or
weekly. This is required to be done by all unitskimow the actual
materials to be purchased and transported for $imitd periods. There
is always fluctuation and variability in demandsdaprices of these
products.

Medium-Term forecast

Materials manager also carries forecast for dunasjpans, one year to
three years. It is useful in planning for materitat go into operation
within these periods and mostly suitable for seabaypods such
sweaters, rain coats and bouts, students’ bagessial clothing, etc. It
addresses budgeting issues concerning materialsadesl
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Benefits of Short-Term and Medium-Term Forecasting

(1) The fluctuation in demands and variability inicps of
inventories are envisaged and necessary stepsbavithken to
purchase the materials to meet future requirements

(i) It helps to manage investment of perishable radse

(iii) It ensures production for consumer product.

Long-Term forecasting

This forecasting usually covers more than threesyaad it is useful for
long run planning and strategic issue concernimgldmental materials
requirements of strategic projects. When managentmds sales
forecasting for long period of time such as threarg or more, it must
be supported by material forecast for same periatl this affects the
strategic decisions of an organisation. It is ulseéfu new product

development, facility location and research and etigyment,

constructing big buildings and plants. It would mhypsbe done for

product lines or division throughput capacity.

Benefits of Long-term Forecasting

(1) It provides the materials required for new praiddesign and
development

(i)  For economic, social and technology developmenhtless
industrial areas long-term planning and forecassniecessary

(iii) To predict long-term financial requirements faonaterials
acquisition and entire operations

(iv)  Long-term sales and materials forecasting islanagement tool
used for development expansion, diversification gorfit
maximisation.

3.2 Characteristics of Sound Forecasts

Despite the distinction of forecasting methods,taier features are
peculiar, namely:

1. short-term material forecasts are more accunatéerms of
predict than long-term material forecast
2. forecasts for groups of materials tend to beemaxcurate than

forecast for individual material because forecas#mrors among
items in group have a cancelling effect

3. forecasts are never perfect but a guide foragaral decisions;
hence actual results usually differ from predeteadivalues
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4, most quantitative forecasting techniques asstime the same
underlying business environmental variables thasted in the
past will repeat themselves in the future.

3.2.1 Components of a Good Forecast
A sound forecast should meet the following requeats:

1. the forecasting technique should be simple, ecehgnsive, easy
to understand

2. forecast should be timely and current

3. forecast should be accurate and able to prédiduture

4 forecast should be reliable; it should be d@bl@rovide same or
similar results over time

5. forecast process should be documented for tjgc of
evaluating forecasting outcomes
6. forecasting should be cost-effective. The gamnbenefits should

outweigh the costs.
3.2.2 Factors Affecting Accuracy of Forecast

1. Quality of Data: past sales and material data must be accurate,
current, detailed, complete, error free, and relevio the
objective of forecast. The higher the quality amehmtity of data
used for forecasting materials and sales, therbieaccuracy of
forecast.

2. High Technology Changethe frequent changes of information
technology for better quality improve the accuradysales and
materials forecast, hence, leading to error freediption. In
highly automated companies, forecasting is easier reliable
because past sales and materials data requirddrémasting are
available electronically.

3. Period of the Forecastthe shorter the time of forecast, the more
accurate it can predict future materials need efdiganisations,
while the longer the period, the less the accutdsuch forecast.

4. Dynamism: some of the assumptions of forecasting are stabili
and reliability of results over the planned periddis is not
always achieved as unplanned or unforeseen chaongés affect
the accuracy, stability and reliability.

5. Elasticity of Demand: accuracy in prediction of demands and
materials requirement of goods (food items, sheat@ns, etc.)
that are elastically demanded is high than accufacgemands
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for inelastic goods such travelling abroad for swennor
shopping.

3.2.3 Procedures of Sales and Materials ForecasfjfProcess

To arrive at accurate, reliable and up-date foteggsmanagers must
consider the following steps among others:

1. clearly define the objective(s) of forecasting. ’means what do
want you to achieve; materials or sales forecast

2. determine and select the materials to be useceifotiecast.

3. determine the time frame of forecast; whether shmedium and
long-term forecasting?

4. select the forecasting techniques. Management ghartkermine
the method(s) of forecasting to be adopted. Isudlitptive or
guantitative forecasting or combination of two nwoets? This
depends on the nature of the materials or prodEotsinstance, a
new material or product may require qualitative ef@sting
because of lack of past records

5. gather, process and analyse data: analyst coleotess and

analyse the required data to achieve the predetedn

objective(s) of the forecast

make the forecast based on the analysis

validate the process and implement the results &etnihe

demands of production units and customers.

NOo

3.3 Methods of Forecasting

As earlier mentioned, forecasting is fundamentalsébes, materials,
production planning processes and future expaneiothe business.
There are different methods of predicting the mal®requirement and
demand of various products in the market. Managénoam use
different methods or combination of two or more neels of forecasting
to analyse the past records and current trendgiaalict future forecast
Basically, approaches available for managers, ngnoglalitative and
guantitative.

3.3.1 Qualitative Forecast Methods

Qualitative forecast methods involve the use oft stdta such as
decision maker’s intuition, emotions, value systparsonal experiences
and good judgment of market and business trendddiqi the future.
Any of the approaches of qualitative can be usedfdoecasting. In
practice, a combination of two with quantitative tha (s) is usually
most effective. A qualitative forecast may or may oonsider previous
events. A sound qualitative forecast can be supphed with the
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scientific and mathematical quantitative method frecasting

techniques. Modern organisations use computers taed relevant

software such as Excel, Lindo, Tora, etc, of fostiog methods to
generate results quickly and accurately to prethet future sales.
Qualitative forecasting methods are mostly whettée linistorical data
and much personal experiences and managerial jutdgane required.
They use input from the sales force as the basi®fecast and suitable
to forecast new region or building new plant anavn@oduct for a

company.

3.3.2 Types of Qualitative Forecasting Methods
1. Delphi Method

This method usually involves the use of questiomnap obtain the
required information from a panel of experts; indials who possess
the knowledge and ability to contribute meaningfulb forecasting
process. Individual responses are obtained and &Bpgnonymous
which tends to encourage honest responses anderédacpossibility
that one person’s opinion will prevail. All the exps use their
intuitions, emotions, value systems, personal e&pees and good
judgments to respond to an initial questionnaitatiregy to the area of
investigation. A summary of their responses is th@en to each expert
who then revises his response in the light of offemple’s view. This
process is repeated until an agreed consensusdhea®@. This method
thus gives a narrow range of forecast of the futmd involves few
persons although knowledgeable in the forecast area

2. Sales Force Composite

Company sales representatives serve as a goodesotiiaformation
required for forecasting because of direct contdttt customers. They
have first hand information on consumers’ needs \w&adts and their
opinions about company’s products. Each sales septative estimates
expected sales in his or her region. The figure@casts are checked
to ensure that they are realistic and attainableesé& forecasts are
combined at the district and national levels tachean overall forecast
and the summation of the estimates are used teqirpyoduction and
materials requirements. The major disadvantagessioig this method
are: it is most difficult to predict customers’ la@fours accurately.
Also, sales representatives may make optimisticpgssimistic forecast
when past sales performances are high and lowctspky.
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3. Jury of Executive Opinions (Panel Consensus)

This method is similar to the Delphi method. A pané executive

consists a group of higher and medium-level marsagex. marketing

manager, operations manager, finance manager, rceseand

development manager, information technology manaaer) to develop
panel consensus forecast by sharing expertisenmafiton, judgments,
opinions and assumptions and is particularly usefihere an

organisation has no or little comparable histortaia especially when
developing and launching new products. A facilitai® appointed to
coordinate the process of arriving at a consenbls. method has the
benefit of bringing together the rich opinions drious experienced
managers. However, the major danger is that ovigne of one person
who has the high reputation dominating by force aedsuasion to
prevail over the view of others. It is commonly dses part of long-term
planning for expansion, facility location and disiication.

4. Customers Surveys

Since market constitutes both existing and poteatiatomers, it seems
necessary to solicit information directly from ausers to know what
they want to buy in the nearest future, how theywtwhem and how
much. The survey of customers is done from diffeegaas of the target
people to know their purchasing plans. The obviadvantages of
customer survey are (i) buyers purchasing habiistwthange regularly
are studied; (ii) the customers may provide infdramabout alternative
products that might not be available elsewhere. ¢l@n customers’
survey is time-consuming and very expensive. Tlaeestwo types of
customers’ surveys, namely:

0] Direct Survey Method: in direct survey method, the customers
are directly contacted to solicit for informatiom gurchase
behaviour regarding future expectations

(i)  Indirect Survey Method: using this method, customers’
purchasing habits and behaviours will be obtaimeldrectly from
the market, retail and wholesale shops, sales septatives and
agent.

3.3.3 Quantitative Forecasting Methods

Quantitative forecasnhethods make use of past data or rely on historical
data by studying the pattern of customers purchabés and demands
as they changes with respect to time to projeairéutrend using a
guantitative technique. They use refined and specdiata regarding
variables to develop a relationship that can ptddiecast. Quantitative
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forecast can be categorised into two, namely; daswael and trend
projections using time series model. Trend progecttan be divided
into smoothing methods (moving average forecast argonential
smoothing) and time series decomposition. Theraige method which
may not always yield accurate forecast.

3.3.4 Types of Quantitative Forecasting Methods
1. Naive Forecasting Methods

This is the simplest, oldest and widely used methiofbrecasting. The
method makes use of a single previous value ofma teries as the
forecast. The model assumes that immediate predensnd is a good
determinant of most recent period. The immediaé¥ipus demand and
material consumed will be equal to the demand irstrnecent period.
Thus, if 1 million crates of Pos drink were solastlgear the next year
sales will be million crates of Pos drink. Naiveagach is most used by
small organisations. It is cost effective, quickdaasy to prepare and
easily understood. The argument against this methats ability to
provide highly accurate and reliable forecasts.

2. Moving Averages Forecasting Method

This method of forecasting assumes that forecaist foarticular period
mostly depends on some near past sales or mateoiassimed. It uses
an average of the most recent period’s sales arnérigarequirements.
The orientation is that the old data mostly do mediect and predict the
proper forecast for n+1. This method helps to smawit the peaks and
valleys in the data. For instance, a two-month mg\average uses the
average of the last two months. When a new montlaobfial data
becomes available, it replaces the oldest time maf#ta. Moving
averages are useful in a relatively stable indusing or if market
demands for products will stay fairly steady overet The advantages
of the method are: it is easy to calculate and rstded but
unresponsive to change and cannot be used to &raaalatively new
product. Also, if actual sales variations are largeerage becomes
unreliable for forecast.

The moving average forecast can be calculated disenépllowing
Moving average 3. demand in previous periods

n
wheren is the number of periods in the moving average
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Example 1

You are given the information about the sales ofeshfor 12 months as
shown in the table below; compute a two- month mgvaverage

MATERIALS MANAGEMENT

forecast.

Month Actual Sales Two-month Moving Average
January 30

February 34

March 33 (30+34)/2 = 32
April 40 (34+33)/2 =33.5
May 38 (33+40)/2 = 36.5
June 37 (40+38)/2 = 39
July 41 (38+37)/2 =37.5
August 46 (37+41)/2 = 39
September 50 (41+46)/2 =43.5
October 25 (46+50)/2 = 48
November 28 (50 +25)/2 = 27.5
December 20 (25+28)/2 = 26.5

Solution: We used the two-month moving average to makecéste
That is, to forecast for March = January (actuaésa+ Feb (actual
sales)/2 = (30+34)/2 = 32 (see the third columtheftable above).

Example 2

Using the above example, compute a three-month mgoaverage
forecast for sales of shoes for the 12 monthsertdble above.

Solution
Using the moving average formula Y=demand in previous periods

n
wheren is the number of periods in the moving average

The forecast for the four month is the averagehef gales in the first,
second and third months i.e. (30+34+33)/3= 32.8l&fly, the forecast
for May is the average of the actual sales of FatysuMarch and April
so on through the months.

3. Weighted Moving Average Forecast Method

In weighted moving average method, all the previoelevant data
(actual sales) are used for forecast. This methast tto partially
overcome the challenges of ordinary moving averdgeusing this
method, different weights are assigned to eaclo@diut emphasis is on
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recent observations. For examples, the most remesgrvation or data
can be assigned .40, the next most recent datbeassigned .30 and
subsequent data may be assigned .15, .10 andspéctevely. The sum
of the all weights must be equal = 1. Thereforejghted moving
average =Y (weight for given period n) (demand for period n)

2. (weights)

Example 3

Calculate a four- month weighted moving average tf@ following
sales data of Motorcycle for six months.

Month Weight Sales
January - 4,000
February - 5,000
March - 6.000
April .18 3,000
May .20 2,700
June 27 5,200
July .35 3,500
Solution

Weighted Moving Average
= > (weight for given period n) (demand for period n)

2. (weights)

= .18(3000) + .20(2700) + .27(5,200) +.35(3500140 3 540 + 1404 +
1225 = 3709

Example 4

Johnny Rite Departmental Stomants to forecast sales by weighting the
previous four (4) years as follows; 4, 3, 2 anarlthe more recent year
and subsequent years respectively. Find the foar-weighted moving
average for other years using the data below:

Year Actual Sales Four Year Weighted Average
1 30
2 34
3 36
4 40
5 44 [(4%40)+(3x36)+(2x34)+(1x30)]/10
6 42 [(4%44)+(3x40)+(2x36)+(1x34)]/10
7 38 [(4x42)+(3x44)+(2%x40)+(1x36)]/10
8 28 [(4%38)+(3x42)+(2x44)+(1x40)]/10
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Solution

The forecast can be calculated by multiplying eadar by the
corresponding weight and dividing by total weigbtt + 3 + 2 + 1 =10
(see the table above).

1. Exponential Smoothing

Exponential smoothing is a better form of weighteolving average. In
moving average, there is a challenge of what mopiegods to use and
each item having equal weight is not justifiablésd) assigning weight
to data based on currency (i.e. more recent evevisig higher weights
than older ones because they may be less relemaptedicting the
future). Exponential smoothing estimates futureesalising current
forecast as the weighted average of the last fetemad the current
actual sales. Although the method is a sophisticateighted moving
average, it is easy to use and understand, andvatcomes the
limitations of moving averages

Mathematically, exponential smoothing is expressed

New forecast= previous forecasti{actual-+ previous forecast).

F=a O+ (1-0) K
Fii= +FR+0(C - R)

Where Ff;= New forecast
F= Old or previous forecast

a = Alpha factor or smoothing constant and takesieval
between 0 and 1

@ = Actual demand for the previous period
The alpha factordo is the percentage of the forecast affected by the
most recent actual sales. For exampleq if 0.6 it means the most
previous data had 60% effect on the new forecadt40% will be
affected by earliest sales data.
Example 6
Assuming the forecast for the most recent month 2@% units and

actual sales was 250 units. Assume the smoothingtaot is 0.3 then
forecast for next period.
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Solution
Fii= +FR+ta (O¢- R)
=200+ 0.4(250-200) = 200 + 0.4(50) = 220
= 220 units
Example 7

Given the data below, use exponential smoothingotecast for the
month of February to July using alpha faaier0.2.

Month Actual Demand Forecast
January 850 770
February 800 786
March 750 788.8
April 700 781.04
May 770 778.83
June 670 757.06
July 600 736.65
Solution

Exponential smoothing Formula:F..= F; 1 a (O, - K). To get started,
we assume January forecast to be 770 units

Forecast(Feb) = January forecast o+ (January demand — January
forecast)
F Feb =770 + 0.2(850 - 770)

=770+ 16 =786

F March = February forecastat(February demand — February forecast)
=786 + 0.2(800 — 786)
=786 + 2.8
=788.8
F April = March forecast 4 (March demand — March forecast)
=88.8 + 0.2(750 — 788.8)
=88.8 + 0. 2(-38.8)
=788.8-7.76 =781.04
F May = April forecast + (April demand — April forecast
=781.04 + 0.2 (770 — 781.04)
=781.04 + 0.2(- 11.04) =
=781.04 —2.208=778.83
F June = May forecasta(May demand — May forecast)
=778.83+0.2 (670 — 778.83)
=778.83 + 0.2 (-108.83)
=778.83 - 21.77
=757.06
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F July = June forecaster{June demand — June forecast)
= 757.06 + 0.2 (650 — 757.06)

757.06 +0.2 (-107.06)

757.06 - 21.41

735.65

3.3.5 Forecast Errors

This section addresses some of the errors madereécdsting that can
affect the overall accuracy and reliability of th@ecasting method.
These errors can be corrected by finding differenbetween the
original data and the forecast figure. The formslas follows:

Etw1=0ts1—Fi1
e Where E, ; is the error
e Oy 1isthe original data
e F..,is the forecast data.

There are different methods of accessing the acguné the forecast
over the entire period, namely:

1. Mean Absolute Deviation (MAD): This entails finding the
average of the absolute value of each error

2. Mean Squared Error (MSE): This involves finding the average
of the square of each error

3. Mean Absolute Percentage Error (MAPE): To find MAPE,
divide each absolute error by its correspondingioal value,
then multiply by 100 and average the result. Teat i

Formulas

MAD = (3 |[E|]) / T where T is the total number of forecasbrs

MSE = |Ef)/ T

MAPE =3 [ |E|x 100] where Qis the original data that corresponds to
error &
—Q

Example 1
Compute the forecast error for the two-month usiregMean Absolute

Deviation (MAD) and the Mean Squared Error (MSEpn@nent on
your results.

74



PSM 831 MODULE 2
TWO MONTHLY MOVING AVERAGES

MONTHS SALES M/AVE E |E] |E|
Jan 21 - - -

Feb 25 - - -

Mar 24 23 1 1 1
April 31 24.5 6.5 6.5 42.25
May 29 27.5 15 15 2.25
June 28 30 -2 2 4
July 32 28.5 3.5 3.5 12.25
Aug 37 30 7 7 49
Sept 41 34.5 0.5 0.5 42.25
Oct 16 39 -23 23 52.9
Nov 19 28.5 -9.5 9.5 90.25
Dec 11 17.5 -6.5 6.5 42.25
> 67 814.5

Therefore, for two monthly forecast

Mean Absolute Deviation = 67.0/10 = 6.7
Mean Squared Error for two month forecast = 8140.5/B1.45

4.0 CONCLUSION

The discussion above has shown that materials endhid forecasting
is fundamental activity of materials managementvai as marketing
department. Therefore material forecasting is meguito predict
materials requirement for the planned productiorpacdy. The
method(s) of forecasting materials must considerpitevious sales and
materials and anticipated demands of the orgaaisdti give accurate
materials required for the proposed peribdrecasting can render near
accurate information of the future, hence providesful information for
materials planning.

5.0 SUMMARY

This unit of the course exposes you to the basmaitrial and demand
forecasting methods. Also, reasons and importafderecasting were
discussed. The forecasting has been explained aloitiy various

materials management activities such as purchagnagsportation,

inventory, and warehouse. In the next study ung, shall examine
inventory management and reasons why organisatany inventory

despite that it ties up invested funds.
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6.0 TUTOR-MARKED ASSIGNMENT

I What are the reasons for organisations involvenmematerials
forecasting?

. Discuss the types of qualitative forecasting meshod

Iii. ‘Quantitative forecast produces reliable and sdienesults than
gualitative forecast’ discuss.

V. Given the data below, find the two-year weightedvimg
average for other years.

Year Actual Sales
40
44
46
50
54
52
48
38

0N IWIN|F
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1.0 INTRODUCTION

Many organisations have been under pressure toctwie and
efficiently handle their supply chain, minimisedarinventories, and cut
carrying costs on inventory. In the past, the airf imventory
management was not to run out of materials (stadlk dhis caused
manufacturers to stockpile large amounts of rawenms, work in
process, and finished goods. The extra materialgldvbe to protect
them from going out of stock for smooth productimd meeting the
demands of customers. Inventories tie up moneytl@duccess of the
organisation if it is negatively managed. As haviag much inventory
Is problematic to the organisations likewise hawng little inventory is
a serious issue. Having extra inventory resultsumnmecessary costs
related to issues of storage, and obsolescende, daenages while too
little inventory causes stock outs or disrupteddpition. Therefore the
major reason for managing inventory is to maxinmgechasing process,
materials supply, production process, customer icgrvminimising
inventory investment, maximising efficiency and eefiveness of
factory operations and thus increase profit.

Inventory management can help the organisatioedaae the total cost
drastically. There are two classifications of intag, namely direct
inventory and indirect inventory. Direct inventorgfers to the raw
materials or the goods that are on the verge oflymiion whereas
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indirect inventories consist of the materials thed required to run the
production process. Other than the items, inventowgsists of the
machines that are under repair. Inventory is padaing business and
its importance must be recognised at all stagesmahufacturing,
marketing, financing, etc. Proper control of invagt ensures that
effective management of stock is maintained.

Research shows that inventory control model wapguroded in 1915
with the development of the Economic Lot Size Emumatbut later
expanded by Raymond in the early 1930s. Though littly work was
done on inventory model until 1950 when Moses Alngmpublished
his research findings on inventories and econoyotes.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

explain the concept of Inventory management
explain the reason for carrying inventory
discuss the objectives of inventory management
discuss types of costs associated with inventory.

3.0 MAIN CONTENT
3.1 The Nature of Inventory Management
3.1.1 Meaning of Inventory Management

Inventory is stock of resources that are set asrdehich a company
has on hand for future use. It consists of thirggpecially items of
materials, property, assets or other resourcegnhbovy is a record of a
business’ current assets including property, rawenas, and the value
of work-in-progress and finished goods not soldeyl'are those stocks
or materials used to support production procesw (maaterials and
semi-finished goods), supporting activities (manatece, repair, and
operating supplies), and customer service (finisgedds and spare
parts). Inventory is an idle resource of any kireddhfor a time in a
relatively unproductive state, which has some envaovalue but do
not bring in any earning when static. It can also daid to be the
material held in an idle or incomplete state awgitits intended use,
transformation or sale.

There are two important questions usually asked inmentory
management namely; “when” and “how much”. For insgg it is
important to know when an order should be placedafty materials or
how much is the required quantity. To answer thegestions
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effectively there are quantitative approaches iarafpons management
that enhance efficient management of inventory.

3.1.2 Classification of Inventory

Inventory classification is essential to reveal theltipurpose roles
played by inventories. The classifications below according to their
functions.

1. Pipeline Inventory

This inventory is used to stock the supply andrithistion of pipelines

materials linking an organisation to its processiuglets or suppliers
and customers. Pipeline inventory starts at onatpand ends at the
other point of the entire material flow of the pess.

2. Cycle Inventory

This stock arises because of management's decigompurchase,
produce or sell with respect to lot size rathemtiradividual units or
continuously.

3. Safety Stock Inventory

It is defined as stock that exists as a resultnoledainties in demand or
supply. Safety stock inventory caters for the tibetween the order
placement and the delivery. Management holds iorgrtb overcome

the uncertainties.

4. Anticipation or Certainty Inventory

This inventory is accumulated for a well-definedtune need in
anticipation of demand which is due to the uncett@s. They differ
from safety stock inventory in that they are conteditin the face of
certainty and therefore have less risk attacheemmn.

3.1.3 Types of Inventory

Inventory can also be presented in five primarggaties based on the
following:

(). inventories of direct materials consist of ramaterials and

production inventories, parts, components, subaskesn
assemblies and finished goods.
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(it). inventories of indirect materials are sparegspdools, general
supplies, stationeries, fuels, , oil, lubricantsd amaintenance
materials.

1. Raw Materials

These are materials purchased from outside eitber & manufacturer
or suppliers directly to support production regoients. These items
enter into the product. They are mostly purchasedulk and stocked
according to their functions. Examples of raw matsrare maize,
starch, chemicals, petroleum, sugar, etc.

2. Work-in Progressinventories

These inventories are produced internally or pwetafrom external
suppliers. These materials are incomplete (i.ey theve not yet been
converted to final product or saleable finished dg)o They are parts,
components and other materials that are curreeilygoworked upon at
a work centre, used as input or waiting to be abssinduring final

production process. For example, automobile comegapurchase,
tyres, mirrors, glass, several parts of enginer gssembly, wheels,
sheet metal parts, etc. These materials are mantgdcat different
centers or different companies and they are puethastored as semi-
finished inventories and supplied to productiorofl@according to the
requirements of assembly shop.

3. Maintenance, Repair, and Operating Supplies Inentories

MRO are the maintenance, repair and operating mgplaterials used
to support production and operations. These métear@ consumed for
production operation but not physically part of gwot but are major for
the continuous operation of equipment, plant, Mekjcetc. Examples of
MRO inventories are grease, spare parts, tools,ludricant, cutting

fluids, and chemical.

4. Finished Goods

Finished goods inventories are final finished pridwr items ready for
customer orders, transporting for sale or templyrasiocked before
demand. For example, finished goods inventoriescarhpanies are
laptops, shoes, shirts, cars, buses, machines, Faeshed goods
inventory should be effectively and efficiently nimmed in respect to
customers’ demands fluctuations.

SELF-ASSESSMENT EXERCISE 1
Explain the concept of inventory management andassification.
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3.2 Fundamentals of Inventory Management

3.2.1 Goals of Inventory Planning and Control

Inventory planning and control must be put in pldoeensure that
adequate inventories exist since failure to do an tead to over-
stocking or under-stocking of inventories. If stamkt exists, there will
be lost of production hours, customers and reveinom sales. If
overstocking occurs, it will lead to incurring c®sbn storage, theft,
damages or obsolescence or selling goods at giag prices. The goals
of inventory planning and control are as follows:

0] Ensure Availability of Optimum Materials

The long term goal of inventory management is tantaan stock of all
material supplies to production operations at tightrquantity, right
time, right prices and place thereby enhancingornets’ satisfaction.
The materials requirements planning is an importaathod materials
managers use for planning inventory of materialguired for
production.

(i) Optimising Supply and Demand of Inventory

Materials manager should keep a balance betweantityuaf inventory
purchased and stored with production requiremerihaboverstocking
and under stocking will not occur.

(i) Minimising Costs of Ordering and Carrying Inventory

The cost of ordering and carrying inventories stidag¢ minimised and
maintained within reasonable limit so that orgaigacan minimise
production cost and maximise profit.

(iv)  Minimising the Wastage of Materials

Another major objective of inventory management tes achieve
minimum materials wastage or operate at zero toéerdor materials
waste. Materials wastages may occur as resultat@lpes, mishandling
of materials, spoilages, purchasing substandarérmais, deterioration,
obsolescence, theft, etc. This challenge can beageah through
effective inspection, cleaning and protection.

(v) Enhancing Customers Satisfaction

Inventory planning and control aims at enhancingsta@mers’
satisfaction by storing materials in line with aigated demands.
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Effective inventory serves the customers betteiutial their demands
by providing required product to satisfy their neemhd wants. It is
worth to mention that appropriate finished goods/emtory is
determined through sales forecast and productiggaaity planning.
This implies finished goods inventory is the respbitity of sales
department, production and materials managemeitraeents.

3.2.2 Inventory Reduction Techniques

1. Sales forecasts help to anticipate the customeraddnirhis can
help to overcome overstocking and under stockingwentories

2. Management should have a policy that reduces lead bn
purchase order. This would reduce the uncertaiofiesistomers’
demand

3. The managers should choose efficient and effestiygpliers and
means of transportation of goods

4. Organisations should consider adopting Just-in-Taoecept in
purchasing, transportation and production. Thid hlp in the
elimination of lead time or any delay in operations

5. Sales department should embark on detailed analf/sisstomer
demand characteristics
6. Management should reduce or eliminate low turncaed /or

obsolete materials.
1.2.3 Advantages and Disadvantages of Carrying Inventory
Advantages of Carrying Inventory

Inventory is vital to doing business and its impade must be
recognised. Without some levels of inventory, ofgaimons cannot
produce goods and services to meet customers’ regatisvants. It is
pertinent to know that organisations should camyentory only when
the benefit of holding inventory exceeds the coftholding the
inventory. The right reasons of carrying inventarg as follows:

0] to support production requirements by ensuring inoous
supplies of materials thus preventing a stock tuagon

(i)  to support operational requirements by providingmnesmance,
repair and operating supplies for keeping the piamttioning.

(i) it helps in providing goods to meet customer serveguirement

(iv) storing extra goods enables a company to receighenhi
discounts for larger or bulk orders, hence, inargpsheir net
profit margin.

(v)  purchasing large quantities of goods at once emsasaving on
price negotiation especially in international tradehere
purchasing of goods needs intense negotiation.

83



PSM 831 MATERIALS MANAGEMENT

(vi)  inventory helps against marketplace uncertaintyehtories are
sensitive to changes in markets especially thelavbiy of
guality material as well as price changes.

Disadvantages of Carrying Inventory

(1) The carrying cost of inventories can increasedpction cost
especially when they are stored for longer time.

(i)  Inventory ties up capital if large inventoriege gpurchased and
stored. The capital is idle and cannot generatenisc

(i)  The storage, safety and handlings of materialg be costly.

(iv)  The risk of wastage, pilferages, deterioratiod absolescence of
materials and parts could occur and it will affecistomers’
demands.

(v)  In case of depression where there is sharp tiedu cost of
materials, it will have negative impact on compangfitability.

3.2.4 Types of Inventory Costs

Inventory related costs are very fundamental tal totoduction costs so
they can be critically managed so that funds tlaat productively be
used elsewhere will not be tied up unnecessarilyerdfore, it is
important to identify these costs so they will baveg necessary
consideration.

Purchase Cost: this is the cost of buying a unit of materials, geily
known as unit cost. It is the basic and the simpésnventory costs to
ascertain. Purchased cost can be determined freplisu sales price
and finished product total cost. Finished prodotiltcost comprises of
direct material cost, labour cost and allocatediovad cost.

Ordering Cost: this is a cost of generating, sending and rengigoods

and. This cost is associated with calling, paperkydata processing,
placing purchase orders, purchasing, follow up ssostansporting,

receiving, inspecting, verification and other costsnnected with

acquiring materials. When the item is producedridhy, the costs

include machine setup costs. Ordering cost is gdlgeexpressed as a
fixed amount per order, regardless of the size roielo Graphically,

ordering cost is presented in figure 3.0.

Holding or Carrying Cost: this is the cost of warehousing
manufactured items or purchased materials in dtwre specific time
and this depends on the size of the materialss @dst consistd)(cost
of storage spacejii) sudden drop in prices of materialsy) (cost of
damages, spoilage, obsolescence, theft, leakageriatation and
depreciation of materials during storage) Galaries of inventory
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officers, (i) insurances i) opportunity cost of tied up fundsjif) any
other costs related to storage and materials mepdHolding or
carrying cost is expressed as a given percentagfgeeatock value. For
instance, if a stock costs # 400 and it costs 50%atry the stock so
holding cost per unit of stock is 50% of #400 = @&20

Shortage or Stock-out Cost:this cost is incurred when there is
shortage of materials for production and finisheabds for sales.
Shortage or stock-out cost is incurred when thedess of sales, delay
in supply, goodwill and opportunity cost of not nrak sales, loss of
customers patronage, etc. The cost is expresdediia cost per unit of
materials per time, although stock out cost estonas subjective.

Ordering Cost

Quantity

Figure 3.0: Graph of Total Ordering Cost
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Holding Cos

Quantity
Figure 3.1: Graph of Holding Cost
4.0 CONCLUSION

The relevance of effective inventory managemeractueving the goals
and objectives of organisations cannot be overesipba as
demonstrated in this unit. The orientation is tackpile large amount of
raw materials to avoid production breakdown anaytsige of finished
goods to meet customers’ demands and avoid lossvehues. Despite
this, huge investment in inventory which in somesesais tied up
carrying inventory is inevitable.

5.0 SUMMARY

We have attempted in this unit to address the aaand reasons why
organisations hold inventory and how they can dpea& close to zero
inventory level. Classification of inventory andvemtory reduction

techniques were among the scope of this unit. Ve akamined the
different costs associated with organisations @agrinventory.

In the next unit, we shall enlighten you on typek ioventory
management models and how they can be used tonobmimum
inventory. Also, the modern inventory managemeniiopbphy-JIT
concepts shall be discussed.
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6.0 TUTOR-MARKED ASSIGNMENT

I What do you understand by inventory managementfe Siee
objectives of inventory management?

. Mention the reasons for firms carrying inventory.

iii. Discuss the types of inventory costs with graphitiaktration
where applicable.

V. Explain the classifications of inventory.

7.0 REFERENCES/FURTHER READING

Adedayo, A.O., Ojo, O & Obamiro, J. K.(200®perations Research in
Decision Analysis and Production Management. Pumark: Lagos.

Bowersox, D.J. & Closs, D.J. (1996)ogistical Management. The
Integrated Supply Chain Process. New York: The McGraw-Hill
Companies, Inc.

Burt, N. D., Dobler, W. D. & Starling, L. S. (2003)orld Class Supply
Management: A Key to Supply Chain Management. Mcgraw_Hill
Irwin: Boston, Seventh Edition.

Lambert, M., Stock, J.R. & Ellram, L.A. (1998Fundamentals of
Logistics Management. Boston; McGraw-Hill, International
Edition.

Leenders, R. M., Fearon, E. H., Flynn, E. A. & Jatm F. P. (2002).

Purchasing and Supply Management. Boston: Mcgraw-Hill
Irwin, Twelfth Edition.

Monczka, M. R., Trent, J. R. and Handfield, B. RO@2). Purchasing
and Supply Chain Management. Australia: South-Western.

Sadiwala, C. M. & Sadiwala, R. C. (200Material and Financial
Management. New Delhi: New Age International

Stock, J.R. & Lambert, D. M. (2001%rategic Logistics Management.
Boston; McGraw-Hill, International Edition.

87



PSM 831 MATERIALS MANAGEMENT

UNIT 4 BASIC INVENTORY MANAGEMENT MODELS
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1 Inventory Control Model under Conditions of raety-

Economic Order Quantity Quantity

3.2  Economic Order Quantity with Volume Discount
3.3  Just-in-Time Philosophy

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

In making decisions on complex and uncertain bgsirgtuations, we
resort to the use of models to reduce the complexib a manageable
situation. Models can be defined as a situationrei®y a complex
reality confronting an organisation is reduced tsiraplified version of
the situation. That is, modeling is a process whesmple inexpensive
objects that focus on the key factors representptenor uncertain
situations. Inventory management model is a mathieataformula that
organisations use to determine inventory level giinoum quantity to
order, frequency of ordering, to keep smooth prédacand goods or
services flowing to the customer without interroptor delay.

In this unit, we will consider some common typesnabdels starting
with the deterministic-cEconomic Order Quantity tastdin-Time
Philosophy. Although, inventory system involves sortevels of
uncertainties, it is common to assume much simpleterministic
models for which solutions are found using quatigeequations.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

explain the concept of inventory management models
mention the assumptions of EOQ

solve inventory problems using EOQ

solve problems of inventory using EOQ with Quanbigcount
discuss Just-In-Time philosophy.
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3.0 MAIN CONTENT

3.1 Inventory Control Model under Conditions of Certainty-
Economic Order Quantity

This is a deterministic inventory control model walnis applicable when
demand of materials is assumed to be fixed and [etetp known with
certainty. Also, demand remains constant over aiogemunder
consideration. The most popular deterministic masl&conomic Order
Quantity (EOQ). Economic Order Quantity (EOQ) refés the model
that helps to identify the best ordering policyttdatermines the order
guantity that minimises the annual holding cost #redannual ordering
cost and hence sets these costs at equilibriumdebermining the
economic order quantity, there is a trade-off betwerdering and
holding costs as shown in figure 4.0. This model/rha adequate for
small organisations but rather crude for large wigmions. For this
model to be applicable the following assumptionsinine met.

Cost
Total Cost
Total Holding Cost

Minimum Variable
Cost

Total

Ordering Cost

A 4

Figure 4.0: Relationship between Total Cost, TotaDrdering Cost
and Total Holding Cost (source: Adedayo et al, 2006

o Assumptions of Economic Order Quantity

(1) It deals with only one material whose demasméssumed to be
fixed and completely predetermined

(2) Demand remains constant over a period of time

(3) Holding and ordering related costs per unmnae constant
during the period of one year irrespective of thdeo quantity

(4) No stock out is allowed and ordered materiasive
instantaneously

(5)  The lead time which is the time between ortgmnd receiving
goods is instantaneous and is equal to O
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(6) All materials ordered are delivered at the samme, i.e. no
piecemeal delivery is allowed

(7)  No quantity discount is permitted irrespeetof quantity

(8) Rate of demand is constant.

The various notations used in deterministic basgon®emic Order
Quantity (EOQ) are shown below;

Total demand for inventory material

fixed cost per order

order quantity in units

Inventory holding cost rate in percentage

Holding or inventory carrying cost per unitamtity per
unit time.

C = Ordering cost per order or set-up cost per uni

Cs = Shortage or stock-out cost per unit quapitytime

N = Number of orders placed

f(x) = Probability density function for demand x.

TTOO

Derivation of EOQ Formulas

o Cost of holding (H) one inventory item = Purchasedt per unit
of inventory item x unit holding cost rate = PSgriéfore H = PS
.............. (1)

) Total inventory holding cost = Cost of holding omwentory
item x average stock. Recall average stock = “2Qsandle have
Total holding cost = PS x2 =PSQ/2 ............ (2)

. Number of orders = Total annual demand for theqaérOrder
Quantity = D/Q

) Ordering cost = number of quantity ordered x omfgrcost per
order=D/IQxC=CQ ........ (3)

. Total cost = Total Holding cost + Total Orderingste T =
PSQ/2+CD/Q .cooviviiiiiiii e, 4)

See if the second derivati#T/ dQ* is positive (calculus)
Equate the first partial derivativaT/ aQto 0.
So JT/3Q =Ps/2-CD/Q?
Also 4°T/8Q* =2cD/Q? which is positive since all the variables are
positive?
So T is a minimum wheé&T/aqQ =0
So0dT/3Q =PS/2-CD/Q* =0
PS/2 = CD/Q?

IZCD
Q =

P35
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—
2CD

Q= |

4 Ps

This implies that economic order quantity as Q* &&l as H to obtain

Inventory Total Cost

The annual cost associated with holding and ordecost equation T =
PSQ/2 + CD/Q can be written as 13k + Dc/Q since PS = H

The total cost per optimum order quality for a giieventory model
=T = +2CHD, where we substitute H, D, C and Q.

Example 1

Let annual demand (D) of ABC Ltd be = 6,000 unitsjering cost =
#40 and Holding cost = #2. Find (i) optimal quantii) total inventory
cost.

Solution
@
———
|2CD |2x4l:lx6l]l]l] —_—
Q= |— =0 = |——— =+ 240000 = 490 units
*ul H *ul 2

(b) Total inventory cost =

1% Method

L_Dc HQ_ 4uxeunu+490xz
Q 2 490

= 490+ 490 = #9580

2" Method
UsingT = +/2CDH

Total inventory cost
T=+2CDH=+/2x40x 6000 x 2= /960000 = #9530

Example 2
Brown Ltd annual holding cost rate of an inventdgm is 30% unit

cost of inventory item o&=l50, ordering cost=MD, and the company
annual demand = 200,000.
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(@) Identify the EOQ
(b)  Calculate the number of order
(c) Determine the total cost.

Solution

(a) The EOQ- optimal quantity
Holding cost = 30% of 150= .3*150= #45

|2CD ||z x40 x 200000 —
Q == IT: = | e = /355556 = 596
N N

(b) Number of order = D& = = 20001 00/596 = 336 times
(c) Total cost;T =+/2CDH
=T=+/2+%40=200000=* 45
= #26,833

Example 3

XYZ pure water producer demands 600,000 units bbptles per year.
The ordering cost issN20 while it costs80 per unit of inventory. If the
annual inventory holding rate is 20% of the unistcof inventory.

Calculate:

(@) the economic order quantity
(b)  the number of orders
(c) the total cost

Solution

D =600,000,C=120,H=80x0.20=16

() @e= |22 [rxizoscooo

| = 3000
A H R 16
(© Number of orders
Annual Demand 600,000
= = 2000 times
EOQ 3000
(d) cD H SO0D00 = 120 3000 k16
T=E—|-Tq= EDD;{ —+ ,_x = 24000 + 24000 = #48,000

Or T =+/2CDH

=2 x120x16 x 600000 = #48,000
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3.2  Economic Order Quantity with Volume Discount

One of the major assumptions of EOQ model is comgiece per unit

inventory irrespective of the volume of materiatowever, in reality

sellers give discount to buyers who purchase lgugmtity of materials

to encourage them to buy more. When this occuesptlyers select the
order quantity that will minimise total cost of regals. It is pertinent to
know that total cost is the summation of new puseldacost, holding
cost and ordering cost.

Tc= Total holding cost +Total ordering cost + Paséd cost
Tc= QH/2 + (D/Q)/2 + PD where P= unit price or costpurchased of
unit of material

Example 4

ABC Construction Company uses about 4000 bags roene annually.
Ordering cost is N2000, holding cost N50 per cerfyear and a new
price policy shows that orders less than 200 bafjscast N2000 per
bag; 200 to 599 will cost N1950 per bag; 600 to @8Bcost N1900 per
bag and 1000 and above will cost N1850 per bag:ul=ke the optimal
order quantity and the total cost.

Solution

D =4000, C = 2000, H =50

Range of orders Price
1- 199 2000

200 — 599 1950
600 — 999 1900
1000 and above 1850

i The common EOQ Q ¥ 2CD =\ 2x2000 x 4006 566 bags of cement
H 50

The 566 bags will be purchased at #1950 per bag.

S0 Tses QH + CD+ SD =566 x 53 4000 x 2006 1950* 4000 =14150 +14134 +7,800000
2 Q 2 566

= #7828284

Total costs for the remaining categories i.e. 60999 and 1000 and

above.
Teoo= QH+ CD+ SD = 600 x 5¢- 4000 x2000+ 1900 %4000
2 Q 2 600

= 15000 + 13333 + 7,600000 = #7628333
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T1000= QH+ CD+ SD =_1000 x 56 4000 x 200G 1850 x 4000
2 Q 2 1000

= 25000 + 8000 + 7400000 = #7433000

The results show that it is better to order 1008 @pove bags of cement
since it has the lowest total cost of #7433000.

3.3 Just-In-Time Philosophy

Just-in-time philosophy (JIT) was introduced by tRerd motor
company but publicised by Total Motor CorporatidnJapan as part of
its Toyota Production Systems (TPS). Toyota’s eéffor continually
improve their production system over years, aloity diffusion of their
improved production system to other Japanese coempaand a
dedicated effort to pursue perfection has resuitedhe effective,
efficient, integrated materials management systerowk as Just-In-
Time manufacturing techniquedust in Time (JIT) manufacturing is
described as a system that helps in making apptepsrder of materials
available to each operating unit at the right timéhe right quantity. JIT
is a systematic concept consisting of JIT purcltigsiiiT transportation
and JIT production. These three elements combireedate a material
handling system that avoids waste and minimisesntory investment.
The technique has changed employees’ belief, détjtwork habits and
awareness of quality assurance.

JIT technique’'s main focus is identification andmahation of all
material handling related activities that do notl a@lue to product or
service, a commitment to a high level of qualitgnfr purchasing,
transporting to production, a commitment to corumslimprovement in
the efficiency of materials management activities guality product.
Product quality is one of the central manageriatuges of any
competitive organisations. It requires planning amdanising and
controlling manufacturing resource tailored towatdgh quality and
performance. Just-in-time is a method based omtimb of a “pull”
system of manufacturing (matching production to dptermined
demand) and the advantages include significant ctexhs of raw
materials, semi-finished goods, components andspamd finished
goods inventories. Also, some benefits include nmedual reduction in
throughput time and reduction of production procgssce. Hence, this
helps management to reduce production costs, aclimir target and
offer quality product to customers.

The JIT philosophy begins with purchasing the rawatenals by

receiving frequent receipts of material from sugpto meet immediate
requirements. This is achieved if there are closkallaborative buyer-

94



PSM 831 MODULE 2

seller relationships, extensive sharing of infoloratoetween parties, a
commitment to zero defects and processing datatretecally. JIT
purchasing method does not tolerate high invertorgls, less materials
guality, waste between buyer and seller and relatetficiency. JIT
transportation is the next important philosophy ehhiaddresses the
efficient movement of materials between the buyed ageller. This
entails frequent deliveries of materials directty the right pace as
required by the buyer. JIT transportation reliesefiicient private or
public carriers that move materials between buperseller on a regular
and repetitive basis. Closed-loop system of trartapon refers to a
situation where materials are moved from selldbuger and then from
buyer back to seller with return material where assary. Adopting
efficient JIT transportation scheme involves thikof@ing: organisation
must adjust its structure to support JIT deliverresluce the number of
carrier, have long-term agreements with carrierfoster commitment
and dedication, process supply chain related &esvielectronically, a
closed-loop system of delivery should be adopted ruaterials flow
should be handled by modern equipment and techyolog

The third aspect of JIT philosophy is JIT productihich involves

transforming raw and semi finished materials tashed products to
satisfy the needs and wants of customers. JIT ptmiuaddresses the
following activities among others: machine setumeti reduction,

adjusting facility layout, focused factory, growgznology layout, pull

production system, total quality management, prodared process
improvement, teamwork management, sound performaneduation,

flexible workforce arrangement, harmless materiandiing and

packages, preventive maintenance and safe workogmeent, etc.

Objectives of Just-in-Time Technique

The objectives of JIT are to reduce processing ,tiglgnination of
waste, have respect for peopddd cost minimisation. This can be
achieved if firms hold zero inventory; a system noas lean supply
chain. The summary of the objectives of lean supgigin oriented
organisations is to improve productivity by minimg the cost of the
guality product. The following factors can be calesed for the required
improvements:

process and product design

using state-of-the art equipment and technology
holding zero inventory

reducing lead-time of supply of materials
reducing batch size

using pull production system.

simplifying factory layout

NooakNE
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8. reducing machine set up
9. improving on waste reduction

In order for organisations to achieve these objestiJIT practices must
be linked with other activities that provide suppuay infrastructure.
Supporting infrastructure refers to those conceptt give synergy
advantages to JIT practices in items of above roeet factors. Few
amongst the JIT supporting infrastructures thatcaresidered important
are: visionary leadership, total organisation cotnmmant, customer
empowerment, strict adherence to product qualiandgard, qualified
personnel, employee’s education and training, systie performance
appraisal, good salaries and other benefits and logegs’
empowerment.

4.0 CONCLUSION

The past orientation of stockpiling large amouhtrawv materials to
avoid stock out and production breakdown and, sigertof finished
goods to meet customers’ demands and avoid lossveinues led to
huge investment on inventory. This challenge ofrygag too much
inventory has been resolved with the adoption obt-luTime

philosophy by competitive organisations in areas mfrchasing,
transportation and manufacturing. To achieve thgatlves of JIT

concept, certain supporting infrastructures suchhaging visionary
leadership who is totally committed to the orgaimisg customers and
employees should be empowered, etc. We thereforduate that while
inventory is considered a technical asset, it haectd effects on
organisations’ financial performance.

5.0 SUMMARY

The discussion in this unit is a continuation oé\pous unit. You have
learnt how to use some inventory models to detemaptimum
guantity. We have discussed how organisations gamate at close to
zero inventory level using JIT philosophy, a systemlean supply
chain- a combination of JIT purchasing, JIT tramsdon and JIT
production.

6.0 TUTOR-MARKED ASSIGNMENT

I Explain Economic Order Quantity and its assumptions

. Assuming ABC Ltd uses 1000 bags of Rice annualigenng
cost per bag is #6500 and holding cost is 300pgr Galculate
a. Economic order quantity
b. Number of order
c. Total cost of order
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iii. What are the main objectives of JIT philosophy.
\Y2 Discuss the likely benefits of adopting JIT conceqt
organisations.
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1.0 INTRODUCTION

Transportation is an integral part of any econoiyis an essential
vehicle for social and political integration and vd®pment.
Transportation evolves in order to cope with thended for it in the
society. The enormity of the role of transportatimakes it constitute
the major chunk of government's annual budget aadepmental
attention. This section explains how transportatiorms the integral
part of purchasing and supply management. It hgbkdi the basic
functions of transportation and identifies the maarticipants in
transportation decisions.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. identify the two major functions of transport andsdribe the
fundamental principles guiding transport management

) identify the major participants in transport dewns

. describe the basic methods of transport and idewlifferent
transportation formats that you are familiar with

. identify different suppliers of transportation sees.
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3.0 MAIN CONTENT
3.1 Transportation

3.1.1 Transport Functionality and Principles

Transportation is one of the most visible elemenfs logistics
operations. As consumers, we are accustomed togsracks and trains
moving product or parked at a distribution facilityVhile this
experience provides a good visual understandingtrafsportation
elements, it does not allow the necessary depthknaiwledge to
understand transportation’s role in logistics opers. This section
establishes that foundation by reviewing functidagalprovided by
transportation and the underlying principles ohsf@ort operation.

Transport Functionality

Transportation functionality provides two major &tions: product
movement and product storage. Each is briefly desdr

. Product Movement- whether the product is in the form of
materials, components, assemblies, work-in-procas$inished
goods, transportation is necessary to move it @onxt stage of
manufacturing process or physically closer to thHémate
customer. A primary transportation function is prodmovement
up and down the value. Since transportation usilissmporal,
financial, and environmental resources, it is int@ar that items
be moved only when it truly enhances product value.

) Product Storage- a less common transportation function is
temporary storage. Vehicles make rather expensioeage
facilities. However, if the in-transit product reogs storage but
will be moved again shortly (e.g., in a few daythle cost of
offloading and reloading the product in a warehouwsg exceed
the per diem (Daily) charge of storage in the tpamstion
vehicle.

Principles

There are two fundamental principles guiding tramigion
management and operations. They are economy @& andleconomy of
distance.

. Economy of scale refers to a situation where trartapon cost
per unit of weight decreases when the size of thensent
increases. Transportation economies of scale brrshuse fixed
expenses associated with moving a load can be dspresr the
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load’s weight. As such, a heavier load allows ¢osbe “spread
out,” thereby decreasing cost per unit of weight.

. Economy of distance refers to a situation wherasjpartation
cost per unit of distance decreases as distangeases. For
example, a shipment of 1600 miles will cost lesanthwo
shipments (of the same combined weight) of 800 snile
Transportation economy of distance is also refemeds the
tapering principle since rates or charges taper with dtaihe
rationale for distance economies is similar to fieateconomies
of scale. Specifically, the relatively fixed expenmcurred to
load and unload the vehicle must be spread overvén@ble
expense per unit of distance. Longer distancewalle fixed
expense to be spread over more miles, resultingwer overall
per mile charges.

These principles are important considerations whevaluating
alternative transportation strategies or operapiragtices. The objective
Is to maximise the size of the load and the digathat it is shipped
while still meeting customer service expectations.

3.1.2 Role of Transport in the Society

The role of transport in the society cannot be ogephasised or
exhausted. As already observed, transport is ied&ple if any
meaningful economic development, social integratiod development,
and the enhancement of standard of living is toabkieved in any
society. Below are some important roles playedraysport:

1. Communication: transport is a major vehicle for
communication. People have to take transport iermfal them to
make contact with others and disseminate informafidails and
other materials for information dissemination algoataken to
their destination by transport.

2. Global Sourcing of Raw Materials and Production Input: in
the past, industries were usually sited close ¢osiburce of raw
materials. But with increasing competition and teelopment
of faster and cheaper means of transport, most@eineurs now
prefer to site their production plants close to tharket. With
good transport they can now easily source theirmaterials and
any other production input from any part of the Mor

3. Aid to the Mobility of People and Freight: transport is
synonymous with mobility. People rely on the meahgansport
to move from place to place for economic, socialitigal,
religious and other purposes. They also use trahspomove
their effects from one location to another.
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10.

11.

12.

13.

14.

Stabilization of Prices: transportation cost has a direct bearing
on the price of goods and services. This is moreins@ur
developing economy in which competitive pressurena$ yet
much high.

Intensification of Production Activities: without transport, it
would be useless encouraging farmers and manuéastuo
intensify their production activities. It is thrdughe means of
transport that they are able to effectively souhmsar input from
far places and distribute their output to consunikes are far
away.

Facilitation of Geographical Specialisation the law of
comparative advantage encourages geographicalsipation of
production activities. But it cannot be carried dutransport is
not available to make people obtain and enjoy thedg which
they have comparative disadvantages in producing.

Disposal of Surplus Production Output transport enables
manufacturers and farmers link up with the buyeh® wvould
absorb their surplus production output.

Increasing the Volume of Trade:where there is no good means
of transport the volume of trade and tempo of eatna@ctivities
would be low.

Expansion of Market: through the means of an efficient
transport system, producers can take their goodewo markets
or exploit old markets more efficiently.

Effective and Efficient Physical Distribution of Gaoods: the
increasing competition and growing consumer afftgernave
made it necessary for manufacturers and markeidosrg their
goods closer to consumers.

Aid to Uniform Pricing Policy Implementation: it is only an
efficient transport system that can enable a fionget its goods
to all consumers at a uniform price.

Decongestion of Highly Populated Citiesthe most effective
way to decongest these cities is the provision aksntransit
vehicles and other transport facilities that woeltable people
live in the suburbs of these big cities while tg@orsing
themselves to and fro the cities for work every.day
Generation of Revenue for the Governmenttransport is a
great source of revenue for the government. Theemguorent
generates a lot of revenue from the issuance atheehcenses,
registration of vehicles, motor parks, airportsa grts, fines,
and other fees and charges imposed on transpaitersisers of
transport facilities.

Provision of Career Opportunities: this refers to driving or
operating transport vehicles, automobile repairgnaintenance,
traffic control or navigation.
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15.

16.

17.

Enhancement of Peoples Standard Of Livingpeople employ
transport to go to work to make their living. Theogs and
services they consume also get to them throughnteans of
transport.

Enhancement of The Socio-Economic And Political
Development Of The Society experience has shown that the
more developed the transport facilities of a sgci¢he more
rapid its growth economically, socially, and palily.

Promotion of Tourism: the success of the whole tourism
industry greatly depends on the contribution of HuEiety’'s
transport system. No matter how fascinating or tgeedourist
attraction is, it would not be able to draw any megful number
of visitors if it is not well-accessible, transpuvise.

SELF ASSESSMENT EXERCISE 1

Examine the contributions of transport to natiah@telopment

3.2.1 Participants in Transportation Decisions

In order to understand transportation decision n@kit is necessary to
first understand the transportation environment,ictvhis unique

compared to many commercial enterprises. Buyers saliérs alone
negotiate the terms and conditions and then consienthe sale. While
government involvement is necessary for some comialdransactions,
it is not customary for most.

However, unlike most commercial buying and sellitgnsportation
transactions are often used by five (5) parties: ghipper (originating
party), the consignee (destination party or recgivihe carrier, the
government and the public.
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Shippers and Consigneesthe shipper and consignee have the
common objective of moving goods from origin to tifesion
within a prescribed time at the lowest cost. Se&wienclude
specified pickup and delivery times, predictabdnsit time, zero
loss and damage, as well as accurate and timeljaege of
information and invoicing.

Carriers — the carrier, as the intermediary, takes a soraewh
different perspective. Careers desire to maximiegr trevenue
associated with the transaction while minimisinge thosts
necessary to complete the transaction. The pergpesiiggests
that a carrier wants to charge the highest ratettieashipper (or
consignee) will accept and minimise the labor, fagld vehicle
costs required to move the goods. To achieve thjsctve, the
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carrier desires flexibility in pickup and delivetymes to allow
individual loads to be consolidated into economaves.

) Government — the government maintains a high interest lewel i
transaction because of transportation’s impacthaneconomy.
Government desires a stable and efficient tranapornt
environment to sustain economic growth.

. The Public—-the final participant, the public, is concernedhwi
transportation accessibility, expense, and effectss, as well as
environmental and safety standards. The publicmal@ly
determines the need for transportation by demangaagls from
around the world at reasonable prices. While misatidn cost is
important to customers, trade-offs associated esmronmental
and safety standards also require consideration.

3.2.2 Transport Infrastructure

Transportation infrastructure consists of the sgbitway, vehicles, and
carrier organisations that offer transportationvieess on a for-hire or
internal basis. The nature of the infrastructus® aletermines a variety
of economic and legal characteristics for each modemultimodal
system. A mode identifies the basic transportati@thod or form.

Modal Characteristics

The five (5) basic transportation modes are raighway, water,
pipeline, and air. The relative importance of eaxdde can be measured
in terms of system mileage, traffic volume, revenared the nature of
traffic composition.

. Rail Network— historically, railroads have handled the largest
number of ton-miles within Nigeria. As a result tife early
establishment of a comprehensive rail network coting almost
all major cities and towns, rail roads dominategtricity freight
tonnage. This early superiority resulted from tlapability to
transport large shipments economically and to offequent
service, which gave rail roads somewhat a mongpofi®sition.

) Motor Carriers — highway transportation has expanded rapidly.
To a significant degree the rapid growth of motarier industry
results from door-to-door operating flexibility anspeed of
intercity movement.

o Water Transport — water is the oldest mode of transportation.
The original sailing vessels were replaced by sbemts in the
early 1800s and by diesel power in the 1920s. Aindigon is
usually made between deep-water and navigable dniaater
transport.
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. Pipelines- pipelines are a significant part of the business
operation. They are used to transport all crude pettoleum
products.

. Air Transport — the newest but least utilised mode of transggort i

air freight. Its significant advantage lies in geed with which a
shipment can be transported. A coast-to-coast smnpmia air

requires only a few hours contrasted to days wilielomodes of
transportation. One prohibitive aspect of air tgorgation is the
high cost. However, this can be traded off for hsgleed, which
allows other elements of logistic design, such aselwousing, or
inventory, to be reduced or eliminated. Air transill remains

more of a potential opportunity than a reality.

Modal Classification

The basic modes of transportation were reviewerms of historical
development and share of intercity ton-miles amgfit revenue. The
essential operating characteristics of each mode weted. They are
speed, availability, dependability, capability, drejuency.

Transportation Formats

In addition to classifying transportation by modmother common
grouping is the legal status, or format of carmgerating authority.
Unlike most free enterprise operations, governmemizy restrict
carriers to specific markets and services to maintarrier and market
stability. The restrictions limit competition in dividual markets, so
carriers are able to operate in a stable pricingl @ompetitive
environment. Individual carrier restrictions, cdlleperating authority,
form the legal authorisation to transport goods ammmodities
between two points.

) Common Carriers — the basic foundation of the public
transportation system is the carrier. Common oarrieve the
responsibility to offer service at non-discriminatiprices to the
public. The operating authority received by a comnuoarrier
may include the right to transport all commoditiesit may limit
transport to specialized commodities such as stealsehold
goods and computers. In addition, the operatinghaaity
specifies the geographical area the carrier mayicgerand
indicate if such service is to be on a scheduledrmcheduled
basis

) Contract Carriers — they provide transport services for selected
customers. Although contract carriers must recaivihorisation,
requirements are normally less restricted than commarrier
operating authority. The basis for the contracamsagreement
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between a carrier and a shipper for a specifiedsgrartation
service at a previously agreed cost. For exampke agreement
may be a contract to move a single load or a nurobdoads

over time. The business agreement becomes the fmsihe

contract carrier to receive a permit to transpbe specified
commodities

. A Private Carrier — this consists of a firm providing its own
transportation. Private carriers are not for hind are not subject
to economic regulation although they must complythwi
regulations concerning hazardous goods movemenplogee
safety, vehicle safety, and other social regulatiestablished by
government agencies such as the department ofpteaton
(DOT).

. Exempt Carriers—they, as their name implies, are not
constrained by economic regulation. The traditioesémption
was for specific commodities called hauled or markerved.
Typical exempt commodities include unprocessed cafiral
products and extracted raw materials. Typical exemprket
includes the zones around airport or metropolitegas Exempt
carries, however must comply with the licensing aatety laws
of the state in which they operate. If the exematrier is
engaged in interstate movement, rates must beghaioli

SELF ASSESSMENT EXERCISE 2

Highlight the basic functions and the principlesittiguide transport
management.

3.3  Suppliers of Transportation Services

Transportation services are offered by a combinatd suppliers.
Historically, government policy limited providerso tsingle-mode
operation. This restriction was designed to pronsotapetition between
modes and thus limit the potential for monopolyctices experienced
in the early railroad era. The Ilimitations wereted following
deregulation so that carriers could develop integraintermodal
services to more efficiently and effectively mest heeds of customers.
The following sections review the services that @ffered by different
carrier types.

Single-Mode Operators
The most basic carrier type is a single-mode opethat offers service

utilising only one transport mode. This degreeasfuls allows a carrier
to become highly specialised, competent, and efiiciHowever, the
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approach creates significant difficulties for imedal transport because
it requires negotiation and a transaction with eadividual carrier.

Specialised Carriers

Over the past several decades a serious problestedxin small-
shipment transportation. The minimum charge ankl éddow cost ralil
alternatives, gives an opportunity for companieteraig specialised
service to enter the small-shipment or packageisemarket.

. Basic Package Services— numerous carriers offerkagac
delivery services within commercial zones of metidgpn areas.
As noted earlier, this type of service is clasdifizs exempt
common carriage.

. Premium Package Services — Several carriers— ssidfederal
Express (Fed Ex), Roadway, Emery Worldwide, and BHiave
entered the package or premium transportation rharker the
past two decades. Most organisations that providetirre
package service also offer premium service.

Intermodal Operators

Intermodal operators use multiple modes of trartgpion to take
advantage of the inherent economies of each arsdpitavide integrated
service at the lowest total cost.

. Piggyback/TOFC/COFC/Roadrailer — the best known and
most widely used intermodal system is the trailecantainer on
a flatcar (TOFC or COFC). Containers are the “bbxesised
for intermodal product storage and movement betwetor
freight, railroads, or water transportation.

. Containerships- fishyback, trainship, and containerships are
examples of the oldest form of intermodal transpbhiey utilise
water ways which are one of the least expensiveasibor line-
haul movements.

. Coordinated Air and Truck — another form of intermodal is the
combination of air and truck. Local cartage istalypart of every
air movement because air freight must be eventuadlyed from
the airport to the final delivery destination. Aitck movements
usually provide service and flexibility comparalie straight
motor freight.

Non-operating Intermediaries

Other transport service providers are non-operatigmediaries that
typically do not own or operate equipment but brotkee services of
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other firms. Their functions are somewhat analogdasthat of
wholesales in marketing channels.

. Freight Forwarders— freight forwarders are for profit business
that consolidates small shipments from variousausts into a
bulk load and then utilise a common carrier (swefac air) for
transport. At the destination, the freight forwasdsplit the bulk
loads into the original smaller shipments.

o Shipper Association/Cooperatives and Agents shippers
associations are usually similar to freight forweasdin that they
consolidate individual small loads into bulk shiprteto gain
cost economies. However, shippers’ associationsvahentary
non-profit entities where members, operating in @ectic
industry, join to manage small-shipment purchases.

Brokers— brokers are intermediaries that coordinate
transportation arrangements for shippers, consgneand
carriers. They also locate shipment for exempti@aand owner
operators. Brokers who must obtain a license frbw KCC,
typically operate on a commission basis.

SELF-ASSESSMENT EXERCISE 3
Discuss the activities of non operating operatorsansport business?
4.0 CONCLUSION

Although problems do exist within and between moddgppers have
many choices for transport between two locationghiwthe five basic

modes, several legal forms exist. In addition, rmiedal arrangement,
specialised carriers, and auxiliary transportadod to the alternatives.
The task in logistical system design is to seléet transport mix that
best satisfies the overall transportation requirgse

Traditionally, the transportation supply marketluated a large number
of relatively segmented carriers. Segmentation ves®d on multi-mode
operations and service restriction, which redubedalternatives offered
to shippers as well as carrier competitivenessragponsiveness. While
this made shipper decisions easier, it also reasulbetransportation

system inefficiencies and higher cost.

5.0 SUMMARY

Transportation is a key activity in the logisticalue chain as it moves
product through the various stages of productioth @ltimately to the
consumer. This section reviewed transportationlg, ranfrastructure,
suppliers, economies, and decision making. The ctibge was to
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provide an overview of transportation resourcesamdnderstanding of
the factors influencing transportation management.

6.0 TUTOR-MARKED ASSIGNMENT

I Identify and describe at least ten suppliers afdpart services in
Nigeria.

. Describe the five basic transportation modes ya familiar
with?

iii. Discuss the modal characteristics.
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1.0 INTRODUCTION

Warehousing is an integral part of material manaagenwhich is found
in every manufacturing firm. It ranges from selbrgt facilities, garages
stockroom, to integrated computerised professignathanaged
warehouses. Warehousing can be described as ‘tdaspn at zero
miles per hour’. Warehousing plays a significané ia keeping various
types of materials, semi-finished, parts purchasand internally
manufactured materials for production requiremant providing
finished goods to satisfy customer needs at thesowossible total cost.
It has been estimated that effective warehousingaggament can reduce
the cost of a firm’'s physical distribution cost,daentire operations.
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Effective warehousing management promotes a bettéerstanding of
functions of warehousing, advantages of publicrorgbe warehousing,
and financial and service involvement in warehogsiacision.

The warehousing and materials handling costs atdigd because they
can be traded off with purchasing, transportatiod production costs.
In effective warehousing inventories, overall protilon costs can be
reduced through optimum purchase and right tramapon of materials.
This implies that firms can avoid the wide flucioas in materials
prices and supplies, and production output level uuncertainties and
variations in demand pattern. Furthermore, warehgusventories can
lead to lower transportation cost through the sleipirof larger, more
economical quantity of materials. The aim is effgctwarehousing so
that productivity can be realised among warehoysmmgduction, and
transportation costs.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

explain the meaning and objectives of warehousing
explain centralised and decentralised warehousing
explain the importance of warehousing

discuss the types of warehousing.

3.0 MAIN CONTENT
3.1  The Nature of Warehousing Management
3.1.1 Definition of Warehousing Management

Warehousing can be defined as materials managetma&nhouses and
stores materials (raw materials, parts, componemis-in-process and
finished goods) temporarily or for sufficient petibetween the point of
origin and place of consumption and provision ofessary managerial
information about the conditions of stored matsridll organisations
have a minimum level of inventory they keep foruhet operation
whether they operate JIT or traditional deliverysteyn. Where
inventory is kept is typically referred to as wawake. Although, in
many logistical arrangements the role of warehdasmore properly
viewed as a switching facility as contrasted tot@age facility, i.e.
effective distribution systems should be designetita hold inventory
for an excessive length of time but there are timé®n inventory
storage is economical. In the same vein, warehmas®gmgement means
effective and efficient storage and provision ofjueed materials to
ensure smooth operations.
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Warehouse decisions fall into major categories, elgirstrategic and

operational. Strategic decisions plan logisticdivites and resources
over a long period of time in a manner that supgoverall organisation
goals and policies. For instance, should companl ey rent a

warehouse or should warehouse handling materiafsillyeautomated.

Operational warehouse decisions have to do witly @ativities whose

are routine in nature and covers a period of orar y& less. They
involve the coordination of the various activiteasd the performance of
warehouse. For example manager must decide whper@aie handling

devices daily.

3.1.2 Objectives of Warehousing Materials

The objective of warehousing is to provide stordgeilities for
materials procured by purchasing department andvedtethem to
production units and other departments when theynaeded. It also
collects, processes and disseminates informatioth@rstatus of stored
materials to appropriate officers. The totality sHrvice provided by
warehousing can be categories as follows:

1. to render advise on procurement and storinghaterials ( raw
materials, components, parts, equipments, tools famdhed
goods) for firms’ operations and processes

2. to provide maintenance care for warehoused rialeagainst
damages, spoilage, theft, etc
3. to maintain and receive up-to-date records Wbf naaterials

received and delivered
4 to inspect and check the standard of mateaiafsint of taking
delivery whether they are of conformity with presi@ined
standard.
5. to store and manage the process of disposirfigctdescrap,
discarded and obsolete materials
to receive, warehouse and deliver finished pectglas required
to provide information on recovery and recyglof waste
to assist organisations in waste managemenbrdiog to
environmental regulations

© N

3.2 Warehousing Decision Strategy
3.2.1 Centralised and Decentralised Warehouses
A strategic logistics decision is to determine weetto keep all

materials at one centralised place or near theeptdctheir usage —
workstations (i. e. decentralised warehouses).
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A centralised warehousing is a situation where all materialswv(ra
materials, parts, components, and finished goads$tared in a specific
location where materials are received and delivetedrequired
operating places. This method is most suitablesfoall organisations
because one store can be sufficient for their dipeis

Decentralised warehousing permits materials to be stored ineckfft
right places to facilitate production operationsd aprovide quality
customer services. Decentralisation of warehougedsmmon practice
of large organisations that have different plant&l groduct lines
scattered over the country.

. Advantages of Centralised Warehouse

1. Since different materials are stored in onetreérlocation, it
encourages uniformity of activities in terms ofiais, policies
and procedures of receiving and delivering matetialthe right
place of usage

2. It enhances proper co-ordination of warehousegpurces and
activities because they are located and performede place

3. It reduces the duplication of same activitiesdifferent stores,
hence minimising operational costs

4. It requires less manpower because activitiegparformed in one
location

5. It enhances better control of materials praogsand materials
handling equipment

6. Having materials located in a central store masure store and
space utilisation

7. It reduces conflict and unhealthy rivalry amongrehouses
personnel if stores are located in different places

8. Receipts, inspection and delivery of materaa be efficiently
organised

9. Central store allows bulk purchase and tranapon which

enjoys discounts and cost reduction in materiahsiiag
10. It reduces wastage and deterioration of nalteri

. Disadvantages of Centralised Warehousing

1. It may not be suitable for large manufacturaapcern that has
different plants located in different places andiows product
lines

2. It may increase transportation cost for trangpion for receiving
and delivering materials to various production sinit

3. Total centralisation of warehousing means thatfuture of the

company is put in one location in the hands of fdws can hold
the company to ransom if there is any problem
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4, Centralised warehousing policy may cause deksysvarious
departments send their materials requisitions t® adepartment
for necessary actions

5. Since the activities in central store may becmyproper record
keeping is difficult

6. This strategy disallows priority or flexibilityn departments
warehousing their materials

7. Centralised warehousing can limit training apyioity to few
employees.

It is pertinent to know that centralised and de@dised warehousing
are two sides of a coin. This implies that mostileg advantages of
centralised store are disadvantages of decenttadisee and vice versa.
Decentralised warehousing major task is the ideatibn of optimum
locations to store materials according to placessafge. Another task is
the need for efficient planning, organising, cooeding and controlling
of materials flows between stores and operatingsuiiowever, it is a
strategic logistics decision to select any typewafrehousing system.
Although irrespective of the option some matergalsh as small parts as
nut, bolts, screws, fixtures, chemicals, paintss gglinders, grease,
containers of flammable liquids like petrol, kenesend lubricants, etc.,
are better stored separately and closer to plafoegjuirements.

3.2.2 Classification of Warehouses

Warehouses are classified according to productimcgss, type of
materials and so according to location of operatiand markets. The
common methods of locating warehouses are:

1. Fixed Location: this location permits materials to be stored in a
specific place. It is efficient and economical teceive and
deliver materials at a fixed location

2. Random Location:in this case, fixed location is not considered
for warehousing materials but stores can be rangltoobted
3. Zoned location:zoned location allows a group of materials to be

warehoused in a given region and other classes aitrmals
stored in different regions or zones.

Irrespective of the choice of location of warehqube major factors
considered in location selection process are (i)réduce material
handling equipment movement in receiving and delingmaterials (ii)
to enjoy space utilisation and (iii) lower warehewsst per unit of item.
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3.2.3 Factors Influencing the Nature of Warehousing

Warehouse decisions are fundamental to firms’ djpera and they are
being influenced by some factors as stated below:

1. firms’ philosophy on whether to run centraliseddeicentralised
and public or private warehousing

2. firms’ financial ability determines to a large extethe type of
storage system it can afford

3. materials’ characteristics in terms of size, weigimature
(perishability) are also key factors in determinitgpe of
warehouse to invest it. For instancg raw materials ,i{) parts
and components (that is, major parts like engigesys, etc, or
small parts like screws, pins, bolt and nuts)i) (flammable
materials such as petrol, kerosene, etg),{azardous and toxic
materials like chemical, acids and gasgssmall parts like nut,
bolts, screws, nails and fixturesj)(manual or semi-automated
or automated machinesyii{) furniture and office fittings, iX)
office stationery etc., may require distinct stores

4. numbers of plants and product lines: Firms withio#s plants
located in different places and different produicte$ must
consider locating warehouses closer to points gliirements.
Adopting Just-In-Time Philosophy: with which thencept firms
can operate near zero inventory level and reduaebeu of
warehouses

5. Time: time is of great importance in effective wavasing,
hence, the best warehouse operations are thoseeplao reduce
materials handling movement and order cycle time

6. Quality: firms expect quality performance from waoese
services because of the continuous quality imprerenin all
area of production An effective warehouse must exgoo
employees to focus more on value-added services.

3.2.4 Importance of Warehousing

The general purpose of warehousing is to storentovies before,

during and after production. Raw materials, pamsl a@omponents

inventories are stored before operation, work-iogpess materials are
kept for further processing and finished produats warehoused for
prompt delivery to customers. The question is vdratthe reasons why
organisations hold inventories in store despite dapital outlay? The
reasons for warehousing inventories are:

1. To Reduce Transportation Cost: warehousing and the
associated inventory are added expenses, but thgyomtraded
off with lower cost realised if JIT transportatiaadopted. The
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use of warehousing enables management to seleanhupt
transportation system that, when combined with ropluechasing
and production processes lead to total costs msaitian while
increasing quality of customer service

2. To Achieve Smooth Productionwarehousing to some levels of
inventories make materials available at all time pooduction
process, hence, it helps to avoid stock-out of radse

3. Coordination of Supply and Demand:firms that experience
highly seasonal production and sales most times pavblem in
coordinating supply with demand of materials. Warede helps
them to even out supply and demand of materials avgiven
period. For example, food companies producing cdnne
tomatoes, vegetables and fruits must store pefistegyicultural
products and final products to guarantee stablplmg

4. To Take Advantage of fluctuation in Commodity Prices:
seasonal raw materials such as agricultural predaic cheaper
during their seasons. So it is better to buy théenss at the
lowest prices and store for future requirement jgles the cost
of storage will not be higher than future purchasedes

5. To Enjoy Quantity Purchase Discounts: availability of
warehouse encourages bulk purchases at discournted p

6. To Maintain a Reliable Source of Supply companies that have
where to store materials always purchase mateaats have
regular supplier(s)

7. To Increase Customer Service Qualitywarehousing provides
the opportunity for organisations to meet the udjgted needs of
customers at any point in time by delivery as respli This
improves customer service through availability apbmpt
delivery of products.

SELF-ASSESSMENT EXERCISE 1

Identify the basic reasons for warehousing invegnioran organisation.

3.3. Types of Warehousing

Considering the above-mentioned factors, firms damose the kind of
warehouse(s) that suit their operations from th#oviong several

alternatives:

3.3.1 Direct Store Delivery

This type of warehousing is used by organisatidre produce and

deliver straight to the customers and thereby eliv& finished goods
warehousing. Though, they use warehousing at at-pbiorigin of

115



PSM 831 MATERIALS MANAGEMENT

products. This method of warehousing is emerging made possible
with JIT philosophy, technology and e-commerce.

3.3.2 Private Warehouses

A firm may decide to store its materials in a fitgibwned and managed
by the company. Private warehouse is a situatioargly firms store
their materials in facilities owned and operatedtiby companies. The
actual store, however may be owned or leased kdgrutme control of
the company. The basic strategic decision is terdeéhe whether to
privately own or lease the facility. Most time, it difficult to find a
warehouse for lease that meets the exact requitewierthe firm.
However, effective material handling system thain cancourage
maximum efficiency of material flow is one of thentlamental factors
to this strategic decision.

Operating privately owned warehouses offer morgilfiety and less
costly than public warehousing because private lifiacbperating
policies and procedures can be adjusted to mequemeeds and does
not have a profit markup like public facility.

. Advantages of Private Warehousing

1. Greater Degree of Control: privately managed warehouses
provide opportunity for the owner of materials tercise direct
control over the store, material handling and managnt on
receiving, storing and delivering to the right @és). This level
of control permits the firm to integrate the waresing policies
and procedures into company’s overall logisticdesyis

2. Cost: private warehousing cost less than public warehgus
because private facility has no profit markup
3. Flexibility: with owner having direct control over the

management of the warehouse functions there is frodability
in designing and operating the facility to suit thmique
characteristics of the materials and customersisiee

4. Existing Employees private warehousing permits organisations
to make greater use of their existing employees walieady
know the culture and vision of the organisationisergfore, there
is greater care in handling and managing the waisho

5. Tax Benefits a company that holds warehouse facility enjoys ta
relief through depreciation allowances on buildingsd
equipment which can substantially reduce the cbste facility
over its life
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Disadvantages of Private Warehousing

A privately owned and managed warehouse may bectsty

because of it fixed size and cost irrespectiveewél of demands.
It cannot expand facility when the demand is higither can it
be reduced if material demand is low

Operating a private warehouse is a strategic astidong-term)

and sometimes it is risky and uncertain investmbeat may be
difficult to sell off because of it is custom-builtthe need arises

There is also loss of flexibility in its locatiah relocation of

company arises.

3.3.3 Public Warehousing

This is a situation whereby a firm decides to sitsematerials on the
field in a rented space or with private warehouperator for either
short-term or long duration depending on the comijsapolicies and
type of materials. This arrangement is used extehsiin modern
logistics systems. There are different classifaai of public
warehouses, namely:

1.

Special Commodity Warehouses these warehouses offer
special services and designed to store one clapsodiict. The
services are limited to storing and handling cartammodities
such as agricultural products like grains, lumletton, tobacco,
etc

Bulk Storage Warehousessome warehouses offer storage and
handling services for product in bulk. They canvile tank
storage for liquids materials and large sheltetedage for dry
products such as sand, salt, coal, etc.

Temperature-Regulated Warehousesthese facilities regulate
environmental temperature to preserve perishabkerrais such
as fruits, vegetables, drugs, chemicals etc. Theéeature and
humidity of these materials must be controlledftdure uses
Household Materials Warehouses:these are for storing and
handling of household materials such as furnit@lectronics,
etc. for long period of time

General merchandise warehouseshis is the most commonly
used warehousing facility. They are designed toesédl kind of
product. They are used by producers, distributaos @stomers
for broad range of merchandise

Cross-docking Warehousescross-docking warehouses provide
storing services for limited time. It serves as tares and
distributing centre by receiving materials in budnd are
immediately broken down and mixed in the propergeamand
guantity for direct shipment to customer.
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. Advantages of Public Warehousing

1. No Initial Capital Investment: firms using public warehousing
avoid capital investment in land, buildings, and tenals
handling equipment as well as start up cost and Ok the
responsibility of hiring and training personnel aifferent
specialised areas

2. Flexibility of Operations: another advantage is type of
flexibility that public warehouse offers. It cansdg change the
location, size, and number of facilities allowingjiran to quickly
respond to suppliers, customers and seasonal dem&uudblic
warehouse allows short-term contract and thus <bort
commitments. This allows necessary changes if téidteby
business conditions

3. Meet Dynamic Demands:in different business situations, public
warehouse facilities and services can be adjustedeiet current
materials requirements. If there are fluctuations customer
demands, there will be variations in production amgentory
level and, public warehouses allow materials str@gd costs to
vary directly with volume of sales and productiariputs.

4, Economies of Scalesince public warehouses provide material
storing and handling for a number of firms at thene time, they
enjoy economies of scale from service efficiencyspécialized
employees and use of semi-automated or automatedriais
handling equipment, and by providing consultancyd an
administrative services

5. Forecast Storage and Materials Handling Costsusing public
warehouses gives organisations opportunity to kilogv exact
storage and materials handling costs in advanceitaodn be
forecasted. Organisations that use private wargsodmd it
difficult to determine the exact total storage anwhterials
handling cost because of variability in volume.

) Disadvantages of Public Warehousing

1. Inadequate Space: public warehouses policy of providing
storage facilitiesto a lot of companies may result to non-
availability of space when required and this mayehadverse
effect on logistics and marketing strategies of pames

2. Lack of Effective Communication effective communication
may be a challenge between the companies and public
warehouses because of volume of the activities lacl of
standardisation in contractual agreements. Althpughis
challenge has been reduced by use of informatichntdogy
devices such as internet, intranets, phones, e-aral electronic
data interchange
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3. Availability of Limited Specialised Services in most cases,
public warehouses provide general storing and nadgerandling
services and lack some specific services for speungterials
unless a sufficient number of companies demand.for

3.3.4 Contract Warehouses

This third type of warehousing combines the best charetics of both
private and public warehousing. The arrangemeralues a long-term
mutual relationship between the intended firm ahd storing and
materials handling provider. It provides unique awcdstomised
warehousing and logistics services exclusively te tompany. The
contracted parties shared risk associated with attneangement. The
emphasis of the arrangement is efficient servioespaoductivity. Also,

contract warehouse can provide benefits of exmerfiexibility, and

economies of scale by shared assets, managemdyaurlaand

information resources among clients.

SELF-ASSESSMENT EXERCISE 3

Identify and describe different types of warehogsithat you are
familiar with.

4.0 CONCLUSION

For manufacturing organisations either operating single or multiple
location, efficient warehousing offers a methodreflucing materials
and parts storage, and handling costs while optgpigproduction.

Warehousing became an internal part of materialagament. While
the basic notion of JIT philosophy is to reduceamnats inventory, the
concept of manufacturing must be supported by kigtépendable
delivery. Such logistical support, in a nation &ographically vast as
Nigeria, may be possible only through the use ddtsgically located
warehouses. A basic stock of parts can be stagedentral warehouse,
thereby reducing the need to maintain inventorgaamh assembly plant.
Using consolidated shipments, products are purchase transported to
the supply warehouse and then distributed to theufiagturing plants as
needed. When fully integrated, the warehouse islal \extension of

manufacturing.

5.0 SUMMARY

The focus of every management is effectiveness effidiency of
business operations. This section described whatrehwase
management is all about and expatiates on its iboititns towards the
overall efficiency of the organisation. The baslgeatives and reasons
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for warehousing as well as the factors influencimgrehousing
decisions were discussed. Different types of wansimg were explored.
It is obvious from our discussion so far that propearehousing
management reduces costs, risks and promotes protiuc

6.0 TUTOR-MARKED ASSIGNMENT

I Critically examine the economic and service besefif
warehousing.

. State the factors influencing warehousing decisions

iii. Distinguish between centralised and decentralisetthasing
decisions.

\2 Differentiate between private and public warehogswWhat are
the merits and demerits of each type?
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1.0 INTRODUCTION

To many production and distribution organisatiamsterial handling is
an indispensable factor of their systems. Althoungbst people think
material handling is generally adding nothing te #alue or cost of the
materials (such as raw materials, work-in-progessnponents and
parts, and finished goods) that flow through th&tesy. It is pertinent to
remind us that the process of producing any prodoeblves the
movement of materials in the factory from the rewy place(s) to
distribution place(s) to operation unit(s) or mowsnof materials from
one stage of the manufacturing process to anoifites. movement of
materials which implies the loading and unloadifgliéferent kinds of
materials to and from the conveying vehicles toocpssing units or
from department to department necessitates th@fuseny personnel,
equipment and other material handling devices. N&gmovement is a
continuous activity which frequently occurs evergm and every time
in a factory or warehouse—nbefore, during, and gteduction. In fact
it accounted for over 50% of production activityheFefore, effective
and efficient keeping the materials in differentks, storage places and
bins by the material handling equipment helps tduce the huge
material handling costs which may be significantsdparated from
overall production costs .

121



PSM 831 MATERIALS MANAGEMENT

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. define materials handling

o explain the objectives of materials handling

. discuss types of materials handling equipment

. mention the factors influencing selection of matksrihandling
equipment.

3.0 MAIN CONTENT
3.1 The Nature of Materials Handling
3.1.1 Definition of Materials Handling

Materials handling can be defined as the processmfing, storing,

controlling, containing, unitising and protectingatarials (either those
required for smooth production process or finisigedds) throughout
the process of manufacturing, distribution, constionp and disposal. It
involves the use of manual or automated equipmenpeosonnel to
manage the movement of material in the warehoust faotory.

Management of material handling centres on deasielated to number
and size of materials, and location of warehouseafs] processing
points and if not properly coordinated can affeenm aspects of the
production processes. It is pertinent to mentioat tm designing
materials handling system, consideration shouldghen to facility

layout, products routings, warehouse and mateleal tontrol. Also,

materials handling equipment should be standardibedsystem should
be designed to provide continuous material floveréhshould be full
utilisation of handling equipment, etc.

Traditionally, warehouse materials handling hasnbdene manually
with more emphasis on using people and non-aut@mataterials
handling systems. But due to the increasing derf@ama high variety of
products, adopting JIT philosophy, shorter resporisees and
increasing profitability in today’s competitive m#acturing industry, a
highly integrated, flexible, efficient and autondtenaterial handling
system with sophisticated management informatiah@mtrol systems
IS to receive top management attention. Managenient of materials
handling as the routine transfer of materials frplace to place had
changed and materials handling system is consideseghart of a total
materials flow system.

The orientation is that the new material handliogaept is capable of
improving material information processing, orderckmg, storage,
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materials sorting, shipping and transportation g/méducing materials
handling labour, order cycle time and reduced itmgnevel.

The improvement of materials handling system candbee in the
following areas:

(@)

(b)
()
(d)
(e)

Motion: this implies that materials movement frame place to
another should be handled efficiently to eliminateoidable
movements so as to minimise cost.

Time: materials handling officer must ensure materiakstgeor
remove from production unit at the right time

Place materials being at the right place at the righetiemhance
smooth operations.

Quantity: materials supply to, or remove from the right place
should be according to operating unit demands.

Space efficient storage space is paramount to achieimg
objectives of materials handling system and overgjanisation
goals.

3.1.2 Objectives of Materials Handling

The main objective of materials handling systemeiducing the total
costs of materials handling by reducing the nundbdrandling involved
while the specific objectives amongst other areedtaelow:

1.

Reduce materials handling costs per unit. Thisbmachieved if
moving of materials is effectively and efficienttgntrolled then
total materials handling is reduced and obvioustyn unit
handling can be reduced

Reduce the production cycle time. Effective manag@mof
materials can reduce production time i.e. the tbiaé required
for processing of raw materials to finished product

Provide a better control of the flow of materié@®und control of
materials flow system whereby reducing wasted tiared
movements to improve productivity

Provide safety environment and conditions for moaemof
materials.Adhering to safe environment and conditions asteela
to material handling reduce industrial accident emaflict
Provide employee training for proper handling oftenials for
fewer reject. Proper materials handling will reducaterials
(especially goods) damages, and rate of rejectibiciwis a
major cost to producer

Achieve decreased storage requirement. Effectivee efficient
materials movement enhances storage utilisation

Reduce total production cost and increase prodtictiVvhe aim
is to design materials handling system that iscigffit, flexible,
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and fast, and can process material information omithdelay.
This will improve productivity and reduce overaltoguction
cost.

3.1.3 Types of Materials Handling Equipment

Materials handling system engages a wide rangadlmg equipment.

The equipment are designed, selected and put taftesethe analysis of
the materials characteristics, movement requiresnemd nature of

handling equipment. Most material handling equipnmanove materials

through material handling paths on the operatitvp $loor while there

are some materials handling equipment that utth&espace above the
machines. The decision on a specific material hagdiiepends on a
number of factors such as cost, weight, size, velwfthe loads, space
availability; store and factory floor.

Materials handling system can be classified as @iasemi automated,
automated, and integrated computerised tracking aridrmation
system. Manual system involves the combination affour and less
complex handling equipment to facilitate receiviagd processing of
materials but labour account for the high percemtagoverall cost. This
type of system enjoys the highest level of flexipiin order processing,
since it uses the very most flexible handling syste In contrast,
automated materials handling system uses morechhtdogy powered
equipment and minimise the use of direct laboure Bmphasis of
automated handling system is on capital investment modern
equipment that can process materials more effdgtiared efficiently.
Semi-automated materials handling system makesotidess direct
labour and modern equipment compared to manual arndmated
handlings system respectively. In semi-automatestegy, selected
materials handling required are done using modguipenent and the
remaining part is performed manually. Few amonigstadvantages of
automated handling system include reducing opeyaiist, consistency
and accuracy level of service is high, increasimggpctivity, materials
handling reduction, improving service availabiliznd quality levels
and; increasing control through more accurate andly information.
While some of the disadvantages involve initial itdp outlay,
maintenance cost, machine breakdown or unrelighibbsolescence,
capacity problem, inflexibility of equipment, workacceptance, etc.
Integrated computerised tracking and informatiostey use various
high technology computerised documentation proceiuCompanies
such as Nigerian Breweries, May and Baker andRB&rma centre use
this modern materials handling system because teegpgnise the
benefits associated with it namely: improved poithty, maximised
space utilisation, enhanced flow of materials, @ased customer service
guality, and reduced overall operating expenses.
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Generally, there are several types of materialsllivag equipment and
the handling systems in place in organisationsrdete the types of
equipment to use for receiving and processing nadgerThe types of
handling equipment commonly used are namely fdrkiticks, walkie

pallet trucks, tow tractors, picker trucks, reachcks, conveyors,
monorails, hoists, cranes, containers and suppatttymated guided
vehicles, robots, shipping automation, etc. Fewthelse methods are
discussed in the next section.

Materials Handling Equipment
1. Forklift Trucks

Forklift trucks can be powered (by petrol or dieselgines) or non-
powered materials handling devices that can moweldoof master
cartons both horizontally and vertically. There aifferent types of
trucks which are mostly useful when the volume ddtenial to be
moved is small and it varies frequently in size amhpe when the
number of moves required for each part is relagivahall. They are
more flexible than conveyors and are very usefuktmeive and deliver
materials in a manufacturing plant.

2. Hand-lift Truck

Hand-lift truck is also known as pallet jack th&drage officer(s) can
use to reach the higher shelves. It contains twd-fwarrying tracks that
can move about 4 inches to carry pallet loadss Isuitable to move
pallet loads that do not have to be stacked anchdwe loads within
short distances. It can be operated in small spabese forklift truck
does not fit. It is highly flexible and does notcapy space since it can
be transported anywhere. The other common typesdofstrial trucks
are: walkie trucks, tractor-trailer train, platfortmuck, pallet truck,
counterbalanced truck, and automated guided veh{él&V's) etc.

3. Tow Tractors

These are self-powered operator-driven tractorsot@ a number of
individual four wheels trailer, wagons and hold exe¥ palletised loads.
The typical trailer size is about 4 to 8 feet. idtflexible but not as
flexible as fork-lift trucks.

4, Conveyors

Conveyors are used widely in shipping and receiahi@arge volume of

materials which is relatively uniform in size arfthpe over a fixed path.
Conveyors are fixed-path materials handling equigmehich are
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classified according to (1) power, (2) gravity, (8ller or belt
movement. They are used mainly for loading and agiloy buses,
trucks, and cars because they have uniform sizes.nfost commonly
types of carousels are: belt conveyors, roller egovs, trolley
conveyors, pneumatic conveyors, buckets, chutes @pds. These
devices can move hazardous materials.

5. Carousels

Carousels are forms of automated storage and valkrgystems. They
are equipment handling devices that house anderat@ts for order
picking. Carousels deliver the required materialthe order selector by
using a series of bins mounted on an oval rackyTére powered
electronically and can be operated by computerrobot manually by

the order picker operating its keypad. They helpmaximising floor

storage requirements. There are two common typesapbusels,

namely, vertical or horizontal carousels.

6. Palletisers

Palletisers are high-speed automated equipment tospdllet building
process in a warehouse, distribution, or manufagufacility. With
operator-friendly touch-screen controls, start-upl dead times are
reduced, and they palletise at the rate of a huhckises per minute.

7. Robots

Robots are human like programmed electronic devitted have
resemblance of human arms. They are also capal®wahg, welding,
picking, loading, unloading, feeding or disengagpagts or tools to or
from a location, or for transferring parts from omachine to another
like the human arms. Some major advantages of wsimipot handling
equipment are that they can perform complex repetittasks
automatically. They reduce involvement of peoplenfrtasks that may
be hazardous, tedious, or fatiguing. They can workazardous and
uncomfortable environments for human beings. The joma
disadvantages are that robots are relatively exyeasd lack flexibility
like human beings.

8. Automated Guided Vehicles (AGVSs)

The use of AGVs is very common in automated mdgerendling
system. They are driverless devices powered betya#tind controlled
by computers for task assignment and manage pradogements in
any manufacturing or industrial warehouse envirommeith minimal
labour intervention. AGVs can be regarded as a tgpespecially
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designed robots that can pick up and deliver prodectly to and from
manufacturing paths, storage areas and warehoukeutithe need to
interface with the materials handing devices sushnaustrial trucks
and cranes. The main advantages of AGVs is elininadf product or
equipment damages, improving materials movementciefcy,
reducing labour intervention and costs, and enppyafety risks (less
machines and people movements) and improved emagotal
conditions(such as factory noises and exhaust emggs

Hoists, Cranes, and Jibs

These types of materials handling equipment ared usben the
materials or parts to be received or delivered karky and required
more space for transportation. Because they makeofishe space
above the equipment, there is enough room to maolkey lonaterial. This
movement of materials in the overhead space doe¢saifiect other
operations. Hoist, Cranes, and Jibs are used fostaating big and
high rising buildings to move cement, planks, cetes, blocks, etc.

3.2 Factors Affecting the Selection of Materials Hadling
Equipment

The main objective of materials handling is to efifeely use the right
equipment that will reduce materials handling mogata and lower
cost per unit of material handled. The followingttas are considered
in selecting the right equipment:

1. Types of Materials The features of material such as size, shape,
weight and volume of the materials decide the typenaterials
handling equipments to be used.

2. Adaptability of Equipment. The equipment operation and
movement should suit the type of materials to h=iked and
delivered.

3. Cost of Equipment. Since an organisation’s resources are
limited, thorough cost and benefit analysis of aegision must
be done. So cost of materials handling equipmeahisnportant
factor in equipment selection.

4. Factory Layout. Layout of the plant, production centre,
warehouse and other operating units are designesuitothe
materials handling and the intended equipment nhestin
conformity.

5. Flexibility of Equipment. Ability of equipment to move more
than a set of materials or been able to adjustabiperto suit
another class of materials.

6. Production Processes and SystemsDifferent types of
production processes and systems demand diffexgs tof
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material handling equipment. For instance, a coous
production system will require non-stop materialandiing
equipment. Both supply raw materials and parts radyction
centres and remove finished goods for warehouseutnight
loading of carrier.

7. Equipment Source of Power Availability of power should be
considered before selection of materials handlgpmnent.

8. Speed of Equipment A highly automated materials handling
system may prefer rapid movement material handier,that
receiving and delivering of materials will be dondthin the
limits of the production process.

9. Space Requirements Space available in the factory or
warehouse will to a large extent determine the tgpé size of
equipment to be installed.

10. Personnel Requirement Who to operate handling equipment
must be considered before it is purchased.

11. Availability of Spare Parts and Ease of Maintenane
Equipment spare parts and components should beilyread
available and should be easily maintained at béacaist.

12. Environmental Regulation. Material handling equipment to be
purchased must conform to any environment reguiatia area
of usage.

4.0 CONCLUSION

In today’s competitive business operations, orgdimas must
constantly strive to improve on their operations grpducing more
guality at lowest unit cost. This can also be aadueif quality decisions
are made in all aspects of production, especialyanea of materials
management. Purchasing right materials at the pgbés and delivered
to the right place (s) can only be through effextmaterials handling.
Therefore, it is important for organisations to igaseffective material
handling system which give consideration to fagildyout, products
routings, warehouse and material flow control. Alsaterials handling
equipment should be standardised, the system sHmuldesigned to
provide continuous material flow and there showdfll utilisation of

handling equipment etc.

5.0 SUMMARY

In the past, warehouse materials handling has deea manually with
more emphasis on using people and non-automateeriaiabandling
systems. But due to the increasing demand for & mariety of
products, adopting JIT philosophy, shorter resporisees and
increasing profitability in today’s competitive m#acturing industry; a
highly integrated, flexible, efficient and autondtenaterial handling
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system with sophisticated management informatiah@mntrol systems
is beginning to receive top management attention.

In the next study unit, we shall discuss how orgaimons can make
money from waste materials through material recp\aerd recycling.

Also, the techniques of disposing scraps or wastatenals in

conformity with environmental regulations will bgaamined.

6.0 TUTOR-MARKED ASSIGNMENT

I What do you understand by materials handling ang hit
relevant to materials management?

. Mention the objectives organisations want to achiey having a
well-designed materials handling system.

1 Discuss the common types of materials handlingmgent

\2 What are the factors that influence materials hagdtquipment
selection?
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1.0 INTRODUCTION

For every organisation, especially large and highdiversified
organisations, there is need for proper disposalag@ment if the best
possible results are to be obtained. There is f@edood relationship
and clear line of communication between the purdgaand supply
department and all the other departments withirotiganisation. This is
necessary for timely recovering of scraps and Hewycin order to
salvage the material for use within the organizatio

The financial implication as well as the complexity laws and

regulations guiding environmental issues makesod@sipmanagement to
be a little bit difficult for small-and medium-siddirms. It is based on
all these facts that organisations must strive beyothe existing

environmental laws and utilise best means of redugollution and

enhancing efficiency of business operations.

The general conclusion is that, except in the ca@$ecompanies with
separate salvage or investment recovery departmertsagement has
found the supply department, because of its knoydedf original
suppliers, materials, markets, prices, and possilsles, in a better
position than other departments of the companyleage what can be
used and to dispose what cannot.
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

. identify the basic concepts in recovering and ckoy of
materials

. identify and explain disposal procedures

. describe the basic disposal channels; recoveridgeaycling

. describe how to select the right disposal partner.

3.0 MAIN CONTENT

3.1 The Nature of Recovering and Recycling and Disgal of
Scraps

Organisations are concerned with the effectivaciefit and profitable
recovery and disposal of scrap, surplus, obsobatd, waste materials
and assets generated within the firm. Emerginggnt environmental
laws as well as a rise in disposal costs have dtheattention of many
organisations to proper disposal management. Supphain
management is not complete until the organisatmaptures its initial
materials investment through recycling. Frantiogff must be made by
organisations to avoid the generation of solid wagtoducts and
environmental pollution. In a nutshell, recovergecycling and disposal
of scraps promotes the efficiency of the busingsrations and at the
same time it is a sound environmental managemeptoaph. This
approach also puts supply in a critical positiothwi the organisation.
This section discusses the need for environmentaibtective waste
management and concept of an integrated waste ra@ag system in
general. This calls for material recovering faight recycling (returning
a product to commerce) and landfills (providing timal disposal option
for materials that cannot be reclaimed).

3.1.1 Some Basic Concepts in Recovering and Recwggli of
Materials

The following concepts will help you to appreciademe terms and
concepts in recovery, recycling and disposal chssr

Recovering simply refers to the process of retrieving the dssga or
about to be disposed materials and make it readsefrycling. That is,
removal of materials from the solid waste streamshde, use, or reuse
as raw materials.

Recovered Materialsrefer to the materials that have been recovered.
Such materials could be plastic paper, metal gleesgile, plastic or
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rubber materials that have known recycling potéiatia can be feasibly
recycled. It must be noted that these materialsnatesolid waste but
those that have been separated from the solid was&m.

Recovered Materials Processing Facilitymeans a facility put in place
mainly for the purpose of storage, processing,leegsa well as reuse of
recovered materials. Such facility is different nfroa solid waste
management facility.

Recyclingis the process of converting or processing sobgtes for the
purpose of returning it to use in the form of raatemials or products.

Recycling Equipment means machinery or equipment that is put in
place for the actual process of converting thedselaste or materials
which would otherwise become solid waste to uséhenform of raw
materials or products.

Resource Recoverymeans the process of recovering materials or
energy from solid waste, excluding those matewalsolid waste under
control of the Nuclear Regulatory Commission.

Resource Recovery Equipmentmeans equipment or machinery
exclusively and integrally used in the actual psscef recovering
material or energy resources from solid waste.

Putrescible simply means to be capable of being decomposed by
microorganisms thereby constituting nuisances tnoits odour or
gases to the environment.

Recyclable Material means solid waste that can be processed and
returned to the economic mainstream in the formrasi materials or
products. Recyclable material includes, but islinated to:

0] newspaper

(i)  corrugated cardboard
@ii)  aluminum

(iv)  office paper

(v) glass

(vi) tin and steel cans
(vii) metal

(viii) motor oll

(ix) plastic

(x)  wood and
(xi) food waste.
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Solid Wastemeans all refuse in solid or semisolid form, imithg, but
not limited to construction waste, incinerator desi, dead animals,
street refuse, commercial and industrial wastek juehicles, garbage,
rubbish, ashes and junk vehicles.

SELF-ASSESSMENT EXERCISE 1

Identify and describe at least five basic concaptdhe recovering and
recycling of materials.

3.2 Disposal Procedures

When selling scrap and surplus materials, adequaigedures must be
established that will protect the company from Joskshonest
employees, and irregular practices on the parhefpurchaser. These
procedures must cover a broad range of activitnediiding recovering
and storage, negotiation, supplier selection, aynent.

Scrap should be properly segregated in order toidavmeing
contaminated by foreign materials. For exampleumsasg steel and
copper scrap are mixed, the return per pound anedll likely be less
than the lowest-priced scrap. This is because tlyerbwould have to
incur the expense of separating the scrap befaeepsing. As a result
of this, it is advisable that scrap should be sgaped, prepared, and
analysed systematically during the various stageshe production
process in order to protect its value. Scrap casdggegated by type,
size, texture, colour, property, alloy and gradexathe time where the
scrap is generated. This requires proper plannimy @ganisation of
segregation activities, which includes providingstroctions to
employees at collection points.

Training programmes can also be used to help coyngamployees
identify and separate scrap materials. Plants, thetdealers or the
processors, should control the collection and dlaason of scrap
materials, and company personnel should be familitir the grades of
scrap produced. Periodic studies should be conducteevaluate the
most effective methods of disposing of scrap in ltkt of changing
volumes and different mixes of scrap grades.

It is also necessary that control measures shoelgui in place for
accurate reporting, payment and conformity of im@atation to plan.
All sales should be approved by the head of theade®nt and cash
transactions should be done through the accoutibeeén other word,
there is need for proper documentation of all taatiens. All delivery
of byproducts sold should be accomplished throdghissuing of an
order form. The department responsible for the quarénce of this
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function should maintain a list of reputable deslerthe particular line
of material or equipment to be disposed of and lsh@eriodically

review this list. While it is advisable to enteitana long contractual
relationship with qualified buyers in order to reduadministrative
costs, it is also good to ask for new bidders ideorto stimulate
competition among the buyers. The contract for sdlescrap items
should include price, quantities involved (all opercentage), time of
delivery, FOB point, weight, and payments terms.

SELF- ASSESSMENT EXERCISE 2

Highlight the disposal procedures that you are liamivith.
3.3 Disposal Channels

There are several possible means of material daépbs general, the
options are, in order of maximum return to theisgltompany.

1. Use elsewhere within the firm on an “as is” basisRecovered
materials could be used just as they are withelith no
modifications. While it may not be found useful egay the
department for which it was originally bought fair,could be
transferred and used by other plant within the sémme. For
example, in the case of a multi-division operatibns expected
that each division should circulate to all otheriglons a list of
scrap/surplus/obsolete material and equipment arschge them
for interplant transfer. Enterprise resource plagiERP) system
should be put in place to facilitate efficient agffective transfer
of these resources.

2. Reclaim for use within the plant In a situation where there are
shortages, materials could be processed or modifieceuse by
the same plant within the organisation. The procssdd be
welding, casting, refining, refurbishing, repackagi and
updating depending on the nature of the matemabther words,
this method constitutes r@cycling; it reduces the waste stream
and the cost of operation in organisations.

3. Sell to another firm for use on an “as is” basisThese materials
could be sold to another organisation just as vtith little or no
modification. A good example of this is when sugpbr obsolete
equipment and vehicles are sold at public auct®ome firms
encourage its employees to buy, as part of theipl@yee
relations program, used equipment or surplus naseat preset
prices.
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4. Return to supplier. There are situations when materials can
actually be returned to the manufacturer or supfien whom it
was purchased, either for cash or for credit onerotlater
purchases. For example, most of the steel scraplasby large-
guantity purchasers directly back to the mills.the case of
surplus (new) inventory items, the original supplmay be
willing to accept returned items.

5. Sell through a broker. There are some brokers that specialise in
handling the sale of scrap, surplus, and obsolgtegpeent and
materials. These brokers bring buyer and selleettey and get
commission once the transaction is successful. Sofnihese
brokers have active websites in order to facilitateect
marketing of these obsolete materials or scraptheagase may
be.

6. Sell to a local dealer This channel of disposing materials may
not be very attractive to firms because the pro@irgin may be
low. Unlike that of broker, the dealer assumes tlsk of
investment and so will like to buy it at a redugate from the
firm and then add its own profit margin to the pric

7. Donate, discard, or destroy the material or item Apart from
all the options already identified above, firms mdsgcide to
discard or donate the material to schools or ch&wimes where
such materials will be needed. Before the firm dodécide to
discard the material it must have been obvious tatmaterial
could not be resold, recycled or donated any memhaps for
total erosion of value. There are instances when rttaterial
would have to be destroyed if it will constitutellpton to the
environment.

SELF-ASSESSMENT EXERCISE 3

Identify and discuss different channels availabte tisposal of
materials.

3.3.2 Selecting the Right Disposal Partner

Disposal of scraps or obsolete materials must bellad with care
because of its effects on the cost of operatidns.dbvious that supply
managers are trained for supply of valuable equigsnand materials to
the organisation. There is therefore need for aaegorientation for
them with regards to disposal or recycling of mater
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In some situations, plants would need to rely oppsrt from scrap
dealers to help in managing the elements of thisipodal activities.
Disposal management is highly regulated especiallydeveloped
countries. It is therefore advisable that firms idboselect qualified
dealers based on its level of expertise in areah @as secondary
processing and waste treatment capabilities andotgp size and
capacity of truck fleet; ability to provide depebtia service; problem-
solving capabilities; ability to provide destructi@of scrap products in
order to avoid entry into the market; and finansiability.

Among other factors that will determine the disposartners to be
selected is the volume of the scrap or waste naddgeriThis has a
significant influence on how companies choose toage their disposal
activities. Plants with high volumes often preféspbsal partners with
dedicated staff and employ a greater level of nes®uin the disposition
process.

Every effort should be made by firms to secureritjet partner that will
help to obtain maximum competition from sourcesilabée to buy
scrap or surplus material. Most of the time, firmsuld prefer brokers
who will only collect commission to dealers, whalviikely buy from
the firm at a reduced rate. Unfortunately, the nemif potential users
and buyers of scrap in a particular area may bellsmesulting in
noncompetitive disposal situations. Firms shouklivalty attempt to find
new buyers and encourage them to compete in tefrpeae paid and
services provided.

SELF-ASSESSMENT EXERCISE 3

What are the efforts to be embarked upon in thessoaf identifying the
right disposal partner?

4.0 CONCLUSION

The volume of scrap or waste material has a samti influence on
how companies choose to manage their disposaliteetivPlants with

high volumes often support disposal activities wigdicated staff and
employ a greater level of resources in the dismositprocess.
Depending on volume, logistics systems also differ. example, plants
that generate a high volume of a particular gradscoap may find it
cost-effective to utilise rail transportation oresplised highway
trailers. Every effort should be made to obtain mmaMm competition

from sources available to buy scrap or surplus riztdJnfortunately,

the number of potential users and buyers of sanag particular area
may be small, resulting in noncompetitive dispasalations. Materials
management department should actively attemptsntb riew buyers
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and encourage then to compete in terms of pricd pad services
provided.

5.0 SUMMARY

In most situations, plants must rely on suppontrnfiscrap dealers to help
manage elements of their disposal activities. A®sult of the costs
associated with regulatory noncompliance, genesaibscrap and waste
must be aware of what happens to the material aftéeaves the

company premises. Consequently, only approved psocs, dealers, or
brokers should be used, with qualification basecaaange of possible
criteria: secondary processing and waste treatnocapgbilities and

capacity; size and capacity of truck fleet; abilibyprovide dependable
service; problem-solving capabilities; ability toopide destruction of

scrap products in order to avoid entry into the kegrand financial

stability. Assessing the financial stability of tluealer, broker, or
processor often requires obtaining a list of creeliérences or obtaining
a credit report from an organisation.

6.0 TUTOR-MARKED ASSIGNMENT

I In a situation where the material could not beameéd within
the plants, what are other options available ferdlsposal of the
material?

. Compare and contrast these two disposal channeléngs
through a dealer or selling through a broker. Wioadle of them
would you like to recommend for firms?

1 What are the factors that should be consideretdarselection of
right disposal partner?

V. “It has been argued that procedures for disposahaterials
involve activities such as segregating, plannirgning, control,
proper record keeping and documentation.” Elucidate
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1.0 INTRODUCTION

Public procurement is described as the acquisitipnany means of
goods, works and services by the government. Bstuev of the
provisions of Section 55(2) of Public Procurememt 2007, a Public
Procurement Entity (PPE) is also a Public Disp&sdity (PDE) which
by implication means that public procurement atsdudes the disposal
of all government assets (whether tangible or gitale, serviceable or
non serviceable) (Bougei, 2012). This descriptid@monstrated clearly
that public procurement is part of materials manag@ functions that
coordinate the process, systems or other activitfelsuying materials
either raw materials or goods (coner or industrial goods)
or services from suppliers either externally oreinally which are
required to effectively and efficiently run goverent at federal, state
and local levels.

This Act establishes the National Council on PuBliocurement. The
Bureau of Public Procurement was established bylid&oocurement
Act of 2007 to serve as the regulatory authoritgpomsible for the
monitoring and oversight of public procurement, rhanising the
existing government policies and practices by raiud, setting
standards and developing the legal framework antégsional capacity
for Public Procurement in Nigeria (Public Procurain&ct, 2007).
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

. explain how National Council on Public Procuremeist
established

. discuss the operations of Bureau of Public Procargm

. explain the scope of application of Public ProcuzatAct

. discuss the fundamental Principles for Procurement

2.0 MAIN CONTENT

3.1 Part | - Establishment Of National Council OnPublic
Procurement

According to the Public Procurement Act of 2007e tprocess of
establishment of Bureau of Public Procurementatedtas follows:

Part |, Section (2) states that:

(1) ---(1) There is established the National Council on Public
Procurement (in this Act referred to as "the Colljci
(2) The Council shall consist of:

(@) The Minister of Finance as Chairman

(b)  The Attorney-General and Minister of Justéehe
Federation

(c)  The Secretary to the Government of the Fengrat

(d)  The Head of Service of the Federation

(e) The Economic Adviser to the President

) Six part-time members to represent
0] Nigeria Institute of Purchasing and Supply

Management
(i)  Nigeria Bar Association
(i)  Nigeria Association of Chambers of
Commerce, Industry, Mines and Agriculture

(iv)  Nigeria Society of Engineers
(v)  Civil Society
(vi) The Media; and

() The Director-General of the Bureau who shall b
the Secretary of the Council.

(3) Notwithstanding the provisions of Section (2), twancil
may co-opt any person to attend its meeting bup#rson
so co-opted shall not have a casting vote or bentedu
towards quorum.

(4) The Chairman and other members of the Cowhall be
appointed by the President.
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(5)  Subject to subsection (2) of this Section. a menalbehe

Council being:

(@) the holder of an elective office under the
Constitution of Nigeria, shall hold office for the
period he remains so elected and no more ; and

(b) the Director-General of the Bureau, shall hold
office on such terms and conditions as may be
specified in his letter of appointment.

Functions of the Council
The Council shall:

(@) consider, approve and amend the monetary aiod peview
thresholds for the application of the provisionstios Act by
procuring entities

(b)  consider and approve policies on public prement

(c) approve the appointment of the Directors ef Bureau

(d) receive and consider, for approval, the audaedounts of the
Bureau of Public Procurement

(e) approve changes in the procurement processadapt to
improvements in modern technology; and

() give such other directives and perform sucheotfunctions as
may be necessary to achieve the objectives ofittis

SELF-ASSESSMENT EXERCISE

List the members of National Council on Public RPmeenent.

3.2 Part Il - Establishment Of The Bureau Of Publc
Procurement

According to the Public Procurement Act of 2007e tprocess of
establishment of Bureau of Public Procurementatedtas follows:

Part I, Section (3) states that:

1. There is established an agency to be knowrhasBureau of
Public
Procurement in this Act referred to as "the Butea
2. The Bureau:
(@) shall be a body corporate with perpetual ssgioe and a
common seal
(b) may sue and be sued in its corporate name; and
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may acquire, hold or dispose of any properigyable or
immovable for the purpose of carrying out any o it
functions under this Act.

Part I, Section (4) states that:

(4) The objectives of the Bureau are:

(a)

(b)
(€)

(d)

the harmonisation of existing government pekciand
practices on public procurement and ensuring pyobit
accountability and transparency in the procurement
process

the establishment of pricing standards ancierarks
ensuring the application of fair, competititeansparent,
value-for money standards and practices for the
procurement and disposal of public assets and cgyvi
and

the attainment of transparency, competitivenesost
effectiveness and professionalism in the publictasec
procurement system.

Part I, Section (5) states that:

(5) The Bureau shall:

(@)

(b)
(c)

(d)
(e)
(f)
(9)

(h)

()
(k)

formulate the general policies and guidelinglaiting to
public sector procurement for the approval of tloeail
publicise and explain the provisions of thist A

subject to thresholds as may be set by then€hcertify
Federal procurement prior to the award of contract
supervise the implementation of establisheatyprement
policies

monitor the prices of tendered items and kaemational
database of standard prices

publish the details of major contracts in {wcurement
journal

publish paper and electronic editions of thecprement
journal and maintain an archival system for the
procurement journal

maintain a national database of the partisuland
classification and categorisation of Federal cantns and
service providers

collate and maintain in an archival system, federal
procurement plans and information

undertake procurement research and surveys
organise training and development programmes f
procurement professionals
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periodically review the socio-economic effeof the
policies on procurement and advise the Council
accordingly

prepare and update standard bidding and aintra
documents

prevent fraudulent and unfair procurement amwidere
necessary apply administrative sanctions

review the procurement and award of contractg@dures

of every entity to which this Act applies

perform procurement audits and submit suclontejo the
National Assembly bi-annually

introduce, develop, update and maintain rdlatatabase
and technology

establish a single internet portal that shallbject to
Section 16 (21) to this Act serve as a primary and
definitive source of all information on government
procurement containing and displaying all publictse
procurement information at all times; and

co-ordinate relevant training programs toduil

institutional capacity.

Part I, Section (6) states that:

6--- (1).The Bureau shall have the power to:
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(a)

(b)

(€)

(d)

(€)

(f)

enforce the monetary and prior review threshaet by

the Council for the application of the provisions this

Act by the procuring entities

subject to the paragraph (a) of this subsectigsue

certificate of "No Objection” for Contract Award"itlin

the prior review threshold for all procurementshiitthe
purview of this Act

from time to time stipulate to all procuringtiies the

procedures and documentation pre- requisite for the

issuance of Certificate of 'No Objection' undes tAct

Where a reason exists:

0] cause to be inspected or reviewed any procaném
transaction to ensure compliance with the
provisions of this Act

(i)  review and determine whether any procuringtgn
has violated any provision of this Act

debar any supplier, contractor or service mevithat

contravenes any provision of this Act and regutsio

made pursuant to this Act

maintain a national database of federal cantrs and

service providers and to the exclusion of all proay
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entities prescribe classifications and categonsatior the

companies on the register

maintain a list of firms and persons that haween

debarred from participating in public procuremectivaty

and publish them in the procurement journal

call for such information, documents, recoaasl reports

in respect of any aspect of any procurement prooged

where a breach, wrongdoing, default, mismanage &t

or collusion has been alleged, reported or progzinat a

procuring entity or service provider

recommend to the Council, where there are igterst or

serious breaches of this Act or regulations or glinés

made under this Act for.

the suspension of officers concerned with ghecurement

or disposal proceeding in issue:

(i)  the replacement of the head or any of the inems
of the procuring or disposal unit of any entitytioe
Chairperson of the Tenders Board as the case may
be

(i)  the discipline of the Accounting Officer cany
procuring entity

(i)  the temporary transfer of the procuring afidposal
function of a procuring and disposing entity to a
third party procurement agency or consultant; or

(iv)  Any other sanction that the Bureau may coesid
appropriate

call for the production of books of accoungdans,

documents, and examine persons or parties in ctanec

with any procurement proceeding

act upon complaints in accordance with thecpdures set

out in this Act

nullify the whole or any part of any procurame

proceeding or award which is in contravention af #hct;:

do such other things as are necessary foretheient

performance of its functions under this Act

the Bureau shall serve as the Secretariah®oCouncil.

the Bureau shall, subject to the approvalhaf €ouncil,

have power to:

(@) enter into contract or partnership with any
company, firm or person which in its opinion will
facilitate the discharge of its functions

(b)  request for and obtain from any procuremerityen
information including reports, memoranda and
audited accounts, and other information relevant to
its functions under this Act; and
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(© liaise with relevant bodies or institutionstinaal
and international for effective performance of its
functions under this Act.

Part I, Section (7) states that:

7. ().

2)

3)

(4)

There shall be for the Bureau, a Director-Gaihwho

shall be appointed by the President, on the

recommendation of the Council after competitive

selections.

The 'Director-General shall be:

(@) the Chief Executive and accounting officertloé
Bureau

(b)  responsible for the execution of the policy alay
to day administration of the affairs of the Bureau;
and

(c) a person who possesses the relevant and d@dequa
professional qualification and shall have been so
gualified for a period of not less than 15 years.

The Director-General shall hold office:

(@) for a term of 4 years in the first instance amay
be re-appointed for a further term of 4 years amd n
more; and

(b)  on such terms and conditions as may be spedaffi
his letter of appointment.

without prejudice to the provisions of this tAdhe
Director- General of the Bureau may be removed from
office at the instance of the President on thesbalsgross
misconduct of financial impropriety, fraud, and niasted
incompetence proven by the Council.

Part I, Section (8) states that:

8. — (1)

(2)

3
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the Council shall appoint the principal officeier the
Bureau after competitive selection process

the principal officers appointed under Sect@o() of this
Section shall each have the requisite qualificatzord
experience required for the effective performantehe
functions of their respective Departments and theeBu
as specified under this Act

the Council shall have power to modify the rapenal
structure of the Bureau as may be necessary tmealhbe
Bureau's duties and functions under this Act.
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Part I, Section (9) states that:

9. — (1)

(2)

3)

the Council may appoint such officers and other
employees as may, from time to time, deem necedsary
the purposes of the Bureau.

subject to the Pension Reform Act, the terms a
conditions of service (including remuneration, aimces,
benefits and pensions) of officers and employeeshef
Bureau shall be as determined by the Council

without prejudice to the generality of subsgatt the
Council shall have power to appoint either on transr

on secondment from any public service in the Fdugra
such number of employees as may, be required istass
the Bureau in the discharge of any of its functionsler
the Act and persons so employed shall be remunkrate
(including allowances) as the Council may consider
appropriate.

Part I, Section (10) states that:

10.- (1)

2)

the Council may, subject to the provisions of e and

within six

months of the inauguration, make staff regulatiiating

generally to the conditions of service of the empks of

the Bureau and without prejudice to the foregoisiggh
regulations may provide for:

(@) the appointment, promotion and disciplinary
control (including dismissal) of employees of the
Bureau ; and

(b) appeals by such employees against dismissal or
other disciplinary measures.

Until such regulations are made, any instrumelating to
the conditions of service of officers in the cis@rvice of
the Federation shall be applicable.

Part I, Section (11) states that:

(11) employees of the Bureau shall be entitled to ipass and

other retirement benefits as prescribed under #hesiBn
Act.
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Part I, Section (12) states that:

(12) — 1.

(2)
3)

(4)

the Bureau shall establish and maintain a Funddo b
approved by the Council into which shall be paidl an
credited:

(@) the sums appropriated by the National Assembly
for the running of the Bureau

(b) all subventions, fees and charges for services
rendered or publications made by the Bureau; and

(c) all other assets which may from time to tincerae
to the Bureau.

the Bureau shall charge its fund to meettalexpenditure

the Council may make regulations for the Burea

(@) specifying the manner in which assets or thvelf
of the Bureau are to be held, and regulating the
making of payment into and out of the fund; and
requiring the keeping of proper accounts and
records for the purposes of the fund in such fosm a
may be specified in the rules.

the Bureau may, from time to time, apply tlhegeeds of

the fund for:

(@) the cost of administration of the Bureau;

(b) the payments of salaries, fees and other
remuneration, employees of the Bureau or experts
or professionals appointed by the Bureau;

(c) the maintenance of any property acquired by or
vested in the Bureau;

(d) any matter connected with all or any of the
functions of the Bureau under his Act.

(e) the payments of salaries, fees, and other
remuneration, of employees of the Bureau or
experts or professionals appointed by the Bureau;
and

() any expenditure connected with all or any bé t
functions of the Bureau under this Act.

Part I, Section (13) states that:

13.- (1)
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(2)

the financial year of the Bureau shall be shene as that
of the

Federal Government.

not later than 6 months before the end of ihartial
year, the Bureau shall submit to the Council amege of

its expenditure and projected income during thet nex
succeeding year.
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the Bureau shall keep proper accounts and dscof its
receipts, payments, assets and liabilities andl shal
respect of each financial year prepare a staternént
account in such form as the Council may direct.

the Bureau shall within 6 months after the eidthe
financial year to which the accounts relate cause t
accounts to be audited in accordance with guideline
supplied by the Auditor-General of the Federation.

the Bureau shall at the end of each finangalr, prepare
and submit to the Council a report in such formshall
accurately capture all the activities of the Burehuing
the preceding year and shall include in their repacopy
of the audited accounts of the Bureau for that.year

Part I, Section (14) states that:

14. - (1)

2)

3)

(4)

subject to the provisions of this Act, no suit $ha¢

commenced

against the Bureau before the expiration of 30 dter

written notice of an intention to commence the shiall

have been served upon the Bureau by, the intending

plaintiff or his agent; and the notice shall clgadnd

explicitly state:

(@) the cause of action

(b)  the particulars of the claim

(c) the name and address of legal practitionénef
intending plaintiff; and

(d) the relief being sought.

the Director-General of the Bureau, its offsgegmployees

or agents shall not personally be subject to artiorac

claim or demand by, or liable to any person in eesmf

anything done or omitted to be done in exerciserof

functions or power conferred by this Act upon thedau,

its Director-General, officers, employees or agents

a member of the Bureau or the Director-Generaany

officer or employee of the Bureau shall be indemediout

of the assets of the Bureau against any liabititurred by

him in defending any proceeding, whether civil or

criminal, if the proceeding is brought against himhis

capacity as a member, Director-General, officeotbrer

employee of the Bureau.

a notice, summons or other documents requred

authorized to be served upon the Bureau under the

provisions of this Act or any other law enactmeiatyrbe

served by delivering it to the Director-Generabgr
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sending it by registered post and addressed tDitleetor-
General at the principal office of the Bureau.

SELF-ASSESSMENT EXERCISE 2

Highlight the functions of Bureau of Public Procuent
3.3.1 PART Il —=Scope of Application Public Procuement Act

According to Public Procurement Act of 2007, theps of application
of Public Procurement Act is stated as follows:

Part Ill, Section (15) states that:

15.- (1) the provisions of this Act shall apply to all proement of
goods,
works, and services carried out by:
(@) the Federal Government of Nigeria and all
procurement entities
(b) all entities outside the foregoing descriptiwhich
derive at least35% of the funds appropriated or
proposed to be appropriated for any type of
procurement described in this Act from the
Federation share of Consolidated Revenue Fund.
(2) the provisions of this Act shall not apply tine
procurement of special goods; works and services
involving national defense or national securityassl the
President's express approval has been first soagtt
obtained.

3.3.2 PART IV-Fundamental Principles for  Public
Procurements

According to Public Procurement Act of 2007, theps of application
of Public Procurement Act is stated as follows:

Part IV, Section (16) states that:

16.- (1) subject to any exemption allowed by this Adtt, public

procurement

shall be conducted:

(@)  subject to the prior review thresholds as rimagn
time to time be set by the Bureau pursuant to
Section 7(1) (a)-(b)

(b)  based only on procurement plans supportediby p
budgetary appropriations and no procurement
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proceedings shall be formalised until the procuring
entity has ensured that funds are available to meet
the obligations and subject to the threshold in the
regulations made by the Bureau, has obtained a
"Certificate of ' No Objection' to Contract Award"
from the Bureau;
(c) by open competitive bidding
(d) in a manner which is transparent, timely, &thle
for ensuring accountability and conformity with
this Act and regulations deriving there from
(e) with the aim of achieving value for money and
fitness for purpose
() in a manner which promotes competition, economy
and efficiency; and
(@) in accordance with the procedures and time-lin
laid down in this Act and as may be specified by
the Bureau from time to time.
where the Bureau has set prior review threshah the
procurement regulations, no funds shall be dislauhsEm
the Treasury or Federation Account or any bank @tco
of any procuring entity for any procurement falliagove
the set thresholds unless the cheque, paymentsher o
form of request for payments is accompanied by a
certificate of "No objection” to an award of cormtraluly
issued by the Bureau
for all cases where the Bureau shall set armeview
threshold, the Bureau shall prescribe by regulation
guidelines and the conditions precedent to the @vedr
Certificate of "No Objection" under this Act.
subject to the prior review thresholds as rbayset by the
Bureau, any procurement purported to be awarddubwit
a "Certificate of ‘No Objection' to Contract Awarduly
issued by the Bureau shall be null and void
a supplier, contractor or service provider rbaya natural
person, a legal person or a combination of the two.
Suppliers, contractors or service providers acjogtly
are jointly and severally liable for all obligat®rand or
responsibility arising from this Act and the non-
performance or improper performance of any contract
awarded pursuant to this Act
all bidders in addition to requirements containedany
solicitation documents shall:
(@) possess the necessary:
0] professional and technical qualifications to
carry out particular procurements ;
(i)  financial capability ;
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(i)  Equipment and other relevant infrastructure
(iv)  Shall have adequate personnel to perform the
obligations of the procurement contracts

(b) possess the legal capacity to enter into the
procurement contract;

(c) not be in receivership, the subject of any farm
insolvency or bankruptcy proceedings or the
subject of any form of winding up petition or
proceedings

(d) have fulfilled all its obligations to pay taxe
pensions and social security contributions

(e) not have any Director who has been convicted in
any country for any criminal offence relating to
fraud or financial impropriety or criminal
misrepresentation or falsification or acts relating
any matter

() accompany every bid with an affidavit disclogi
whether or not any officer of the relevant
committees of the procurement entity or Bureau is a
former or present Director, shareholder or has any
pecuniary interest in the bidder and confirm thHkat a
information presented in its bid are true and agrre
in all particulars

the procuring entity may require a bidder toovide

documentary evidence or other information it coessd

necessary as proof that the bidder is qualified in
accordance with this Act and the solicitation doeuats
and for this purpose any such requirements shallyap
equally to all bidders

whenever it is established by a procuring tgndir the

Bureau that any or a combination of the situatiseisout

exists, a bidder may have its bid or tender exauidem

any particular procurement proceeding if:

(@) there is verifiable evidence that any supplier
contractor or consultant has given or promised a
gift of money or any tangible item, or has promised
offered or given employment or any other benefit,
item or a service that can be quantified in moryetar
terms to a current or former employee of a
procuring entity or the Bureau, in an attempt to
influence any action, or decision making of any
procurement activity

(b)  asupplier, contractor or consultant during ldst
three years prior to the commencement of the
procurement proceedings in issue, failed to perform
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or to provide due care in performance of any public
procurement

the bidder is in receivership or is the submcany
type of insolvency proceedings or if being a prvat
company under the Companies and Allied Matters
Act, is controlled by a. person or persons who are
subject to any bankruptcy proceedings or who have
been declared bankrupt and or have made any
compromises with their creditors within two
calendar-years prior to the initiation of the
procurement proceeding

(d)  the bidder is in arrears regarding payment of
due taxes, charges, pensions, or social insurance
contributions, unless such bidders have obtained a
lawful permit with respect to allowance, difference
of such outstanding payments or payment thereof in
installments

the bidder has been validly sentenced forimecr
committed in connection with a procurement
proceeding, or any other crime committed to gain
financial profit

the bidder has in its management or is in any
portion owned by any person that has been validly
sentence for a crime committed in connection with
a procurement proceeding, or other crime
committed to gain financial profit; and

the bidder fails to submit a statement regaydis
dominating or subsidiary relationships with respect
to other parties to the proceedings and persons
acting on behalf of the procuring entity
participating in same proceeding or whom remains
in subordinate relationship with other participants
to the proceedings

in such cases the procuring entity shall imfdhe Bureau
and person referred to in subsection (8) (a)-(kjo$
Section, in writing that the bid or tender in questhas
been excluded and the grounds for the exclusiontand
keep a record of same in the file pertaining to ghélic
procurement proceeding in question

all communications and documents issued mciyping
entities and the Bureau shall be in English languag

all communications regarding any matter degvfrom
this Act or proceedings of public procurement sihailin
writing or such other form as may be stipulatedthg
Bureau
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(20)

(21)
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every procuring entity shall maintain bothe fiand

electronic records of all procurement proceedingslen

within each financial year and the procurement mé€o

shall be maintained for a period often years from date

of the award

copies of all procurement records shall lamgmitted to

the Bureau not later than 3 months after the enthef

financial year and shall show:

(@) information identifying the procuring dgtand the
contractors

(b)  the date of the contract award

(c) the value of the contract: and

(d) the detailed records of the procurement
proceedings.

all unclassified procurement records shall dgen to

inspection by the public at the cost of copying and

certifying the documents plus an administrativerghaas

maybe prescribed from time to time by the Bureau

the criteria stipulated as the basis uporctvisuppliers or

contractors would be evaluated shall not be changéue

course of any procurement proceeding

the burden of proving fulfilment of the reapments for

participation in any procurement proceeding shalldn

the supplier or contractor

a contract shall be awarded to the lowestluatad

responsive bid from the bidders substantially raspe to

the bid solicitation

notwithstanding subsection (16) of this Smtti the

Bureau may refuse to issue a 'Certificate of "No

Objection" to Contract Award' on the grounds thag t

price is excessive

pursuant to subsection (17) of this Sectithe, Bureau

may direct either that the procurement proceedibgs

entirely cancelled or that the procuring entity doct a re-

tender.

pursuant to subsection (18) of this Sectithe, Bureau

may either direct that the procurement proceedibgs

entirely cancelled or that the procuring entity doct a re-

tender

the accounting officer of a procuring enaityd any officer

to whom responsibility is delegated are responséid

accountable for any actions taken or omitted tdaken

either in compliance with or in contravention oistAct

the accounting officer of a procuring entibhas the

responsibility to ensure that the provisions o$tAct and

the regulations laid down by the Bureau are cordplie
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with, and concurrent approval by any Tenders Baall
not absolve the accounting officer from accountgbfbr
anything done in contravention of this Act or the
regulations laid down hereunder.

(23) procurement and disposal decisions of a phoguentity
shall be taken in strict adherence to the provsiohthis
Act and any regulations as may from time to timeéabe
down by the Bureau

(24) persons who have been engaged in preparingafo
procurement or part of the proceedings thereof may
neither bid for the procurement in question or gyt
thereof either as main contractor or sub-contractor
may they cooperate in any manner with bidders & th
course of preparing their tenders

(25) a procuring entity shall not request or st@pelthat a
bidder should engage a particular subcontractoraas
requirement for participating in any procurement
proceedings.

(26) all procurement contracts shall contain s for
arbitral proceedings as the primary forms of disput
resolution

(27) the values in procurement documents shalstaged in
Nigerian currency and where stated in a foreigmenay
shall be converted to Nigerian currency using the
exchange rate of the Central Bank of Nigeria valdthe
day of opening a tender or bid

(28) all procurement contracts shall contain wares for
durability of goods, exercise of requisite skilts service
provision and use of genuine materials and inpuats i
execution.

SELF-ASSESSMENT EXERCISE 3

Mention the fundamental principles for Public Pnauent.
4.0 CONCLUSION

The Parts and Sections of Public Procurement A7 2@emonstrate
clearly that public procurement is part of materiahanagement
functions that coordinate the process, systems tloeroactivities of
buying materials (either raw materials or goods) (consumer or
industrial goods) or services from suppliers eithtexternally or
internally which are required to effectively andfigéntly run

government at federal, state and local levels. Tifagor differences
between private and public procurement are (i)tafjoh some public
procurements is higher compared to private procargm (ii) public
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procurement involving huge capital must pass thnolpe Process
Office.

5.0 SUMMARY

In this unit, we have presented some parts andosscbf the Public
Procurement Act of 2007. We showed how the Natiddalincil on
Public Procurement was established. We discussedti® Bureau of
Public Procurement is managed. Scope of applicabdbnPublic
Procurement Act and the fundamental principles rocprement were
also presented.

6.0 TUTOR-MARKED ASSIGNMENT

I Explain how National Council on Public Procuremeist
established.

. Describe the management of Bureau of Public Proceng.

iii. Present the fundamental principles of Public prement

7.0 REFERENCES/FURTHER READING
Attah, B. M. (nd) ‘Corrupt Public Procurement Syst8talls Nigerian
Development’, Paper Delivered at the National Boliéalogue

on Resource Governance in Nigeria held in Abuja.

Public Procurement Act of 2007.
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UNIT 5 PROCUREMENT METHODS/ DISPOSAL OF
PUBLIC PROPERTY/DUE PROCESS OFFICE

CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content

3.1  Organisation Public Procurement

3.1.1 Public Procurement Methods
3.1.2 Disposal of Public Property
3.14 Due Process Office

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0  References/Further Reading

1.0 INTRODUCTION

The relevance of the unit is to study the orgamsatof public
procurement activities and understand the rules pmtedures for
procurement methods. Due Process is a framework céwdifies and
ensures only materials (either goods or servides) have passed the
public test of proper implementation packaging amdich follow
strictly the rules and procedures of internatiomampetitive bid
approach in the award process can be funded amdinech The Public
Procurement Act of 2007 states that all procuremeritgoods and
works by all procuring entities shall be conducdtgdopen competitive
bidding. Any reference to open competitive biddingthis Act means
the process by which a procuring entity based avipusly defined
criteria, effects public procurements by offering évery interested
bidder equal simultaneous information and oppotyuno offer the
goods and works needed. The winning bid shall bddtest evaluated
responsive bid which has been responsive to thewitid regards to
work specification and standard Public Procurerdenitof 2007.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

explain the organisation of Public Procurement
discuss Public Procurement Methods

explain how Public Property can be disposed

discuss Due Process as relates to Processing CoBids.
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3.0 MAIN CONTENT
3.1 PART V-Organisation of Public Procurements

According to the Public Procurement Act of 2007¢ thcope of
application of Public Procurement Act is statedadisows:

Part V, Section (17) states that:

(17) subject to the monetary and prior review threshtdds
procurement, this Act as may from time to time b&dmined by
the Council and the following approving authority:

(A) inthe case of:
0] a government agency parastatal, or corporaon
Parastatals Tenders, Board ; and,
(i)  a ministry or extra-ministerial entity, theiMsterial
Tender Board.

Part V, Section (18) states that:

(18) subject to regulations as may from time to tineentade by the
But under the direction of the Council, a procuregfity shall
plan its procurement
(@) preparing the needs assessment and evaluation
(b) identifying the goods, works or services regdir
(c) carrying appropriate market and statisticaleys and on
that basis prepare analysis of the cost implicatiohthe
proposed procurement

(d) aggregating its requirements whenever possibl&h
within the procurement entity and between procuring
entities, to obtain economy of scale and reduce
procurement cost

(e) integrating its procurement expenditure inte yearly
budget

() prescribing any method for effecting the pruent
subject to the necessary approval under this Act; a

(g)  ensuring that the procurement entity functistygulated in
this Section shall be carried out by the Procurdmen
Planning Committee.

Part V, Section (19) states that:
(19). subject to regulations as may from time to tineentade by the

Bureau, under direction of Council, a procuringitgnshall, in
implementing its procurement plans:
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(a) advertise and solicit for bids in adherencehis
Act and guidelines as may be issued by the Bureau
from time to time;

(b)  to invite two credible persons as observersvary
procurement process, one person each representing
a recognised:

M private sector professional organisation
whose expertise is relevant the particular
goods or service being procured, and

(i)  non-governmental organisation working in
transparency, accountability and anti-
corruption areas, and the observers shall not
intervene in the procurement process but
shall have right to submit their observation
report to any relevant agency or body
including their own organisations or
associations

(c) receive, evaluate and make a selection ofbiie
received in adherence to this Act and guidelines as
may be issued by the Bureau from time to time

(d) obtain approval of the approving authority dref
making an award

(e)  debrief the bid losers on request

() resolve complaints and disputes if any

(g) obtain and confirm the validity of any perfante
guarantee

(h)  obtain a "Certificate of ' No Objection’ to i@mact
Award" from the Bureau within the prior review
threshold as stipulated in Section 3 of this Act:

0] execute all Contract Agreements; and

()] announce and publicise the award in the format
stipulated by this Act and guidelines as may be
issued by the Bureau from time to time.

Part V, Section (20) states that:

20. — (1) the accounting officer of a procuring entity $ha¢ the
person charged with line supervision of the conaiall
procurement processes; in the case of ministries th
Permanent Secretary and in the case of extra-rairabt
departments and corporations the Director-General o
officer of co-ordinate responsibility.

(2) the accounting officer of every procuring gnshall have
overall responsibility for the planning of, orgaatisn of
tenders, evaluation of tenders and execution of all
procurements and in particular shall be responédsle
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ensuring compliance with the provisions o§tAct

by his entity and liable in person for the breach o
contravention of this Act or any regulation made
hereunder whether or not the act or omission was
carried out by him personally or any of his
subordinates and it shall not be material thatdm h
delegated any function, duty or power to any person
or group of persons;

constituting the Procurement Committee and its
decisions

ensuring that adequate appropriation is pexvid
specifically for the procurement in the Federal
budget

integrating his entity's procurement expenditu
into its yearly budget

ensuring that no reduction of values or spittof
procurements is carried out such as to evade the us
of the appropriate procurement method

constituting the Evaluation Committee

liaising with the Bureau to ensure the
implementation of its regulations.

Part V, Section (21) states that:

21. —(1)

160

(2)

for each financial year, each procuring entity khal
establish a Procurement Planning Committee
the Procurement Planning Committee shall cbradi

(@)
(b)

the accounting officer of the procuring enbtyhis

representative who shall chair the Committee

a representative of:

0] the procurement unit of the procuring entity
who shall be the Secretary

(i)  the wunit directly in requirement of the
procurement

(i)  the financial unit of the procuring entity

(iv) the Planning, Research and Statistics unit of
the procuring entity

(v)  technical personnel of the procuring entity
with expertise in the subject Matter for each
particular procurement, and

(vi) the legal unit of the procuring entity.
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Part V, Section (22) states that:

22.—(1) there is hereby established by this Act inhepmocuring
entity Tenders Board (in this Act referred to ake"t
Tenders Board").

(2)  subject to the approval of the Council, therdaw shall
from time to time prescribe guidelines for the menship
of the Tenders Board

(3) the Tenders Board shall be responsible foraWward of
procurements goods, works and services within the
threshold set in the regulations

(4) in all cases where there is a need for préHaaion, the
Chairman of the Tenders Board shall constitutechrteal
evaluation sub-committee of the Tenders Board @thrg
with the responsibility for the evaluation of biggich
shall be made up of professional staff of the priogcu
entity and the Secretary of the Tenders Board wiall s
also be the Chair of the Evaluation Sub-committee

(5) the decision of the Tenders Board shall bernamcated
to the Minister.

Part V, Section (23) states that:

23.— (1) where a procuring entity has made a decisiith kespect

to the

bidders minimum qualifications of suppliers, contoas

or service providers by requesting interested perdo

submit applications, to pre-qualify, it shall seit precise

criteria upon which it seeks to give considerationthe

applications in reaching decision as to which sigppl

contractor or service provider qualifies, apply yorthe

criteria set out in the prequalification

(2)  procuring entities shall supply a set of pmdication

documents to each supplier, Contractor or Condutteat

request them, and the price that a procuremertyenay

charge for the prequalification documents shallectf

only the cost of printing and provision to suppieor

contractors and consultants

(3) the prequalification document shall include:

(@) instructions to prepare and submit prequaliica
application

(b) a summary of the main terms and conditions
required for the procurement contract to be entered
into as a result of the procurement proceedings
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(c) any documentary evidence or other informatiaat
must be submitted to suppliers, contractors or
consultants to demonstrate their qualifications

(d) the manner and place for the submission of
applications to pre-qualify and the deadline fag th
submission, expressed as a specific date and time
which allows sufficient time for suppliers,
contractors or consultants to prepare and submit
their applications, taking into account the
reasonable need of the procuring entity ; and

(e) any other requirement that may be establighed
the procuring entity in conformity with this Act@n
procurement regulations relating to the preparation
and submission of applications to pre-qualify amd t
the prequalification proceedings

the procurement entity shall respond to amuest by a
supplier, contractor or consultant for clarificatiof the
prequalification documents if the request is madkeast
ten days before the deadline for the submission of
applications to prequalify
the response by the procuring entity shalgiven within
a reasonable time and in any event within a peoibdt
most seven working days so as to enable the supplie
contractor or consultant to make a timely submrssibits
application to prequalify
the response to any request that might re&adpnae
expected to be of interest to other supplier, @mor or
consultant shall, without identifying the source thie
request, be communicated to other suppliers oractuirs
or consultants provided with the prequalification
documents by the procuring entity.
a procuring entity shall promptly notify eadupplier,
contractor or consultant which submitted an appbecato
pre-qualify of whether or not it has been pre-dieadi and
shall make available to any member of the genexblip
upon request, the names of the suppliers, contsacio
consultants who have been pre-qualified.

suppliers, contractors or consultants who hlagen pre-

qualified may Participate further in the procuremen

proceeding

the procuring entity shall upon request comitaie to

suppliers, contractors or consultants who have bsan

pre-qualified, the grounds for disqualification

the procuring entity may require a suppl@ntractor or

service provider who has been pre-qualified to

demonstrate its qualifications again in accordamitle the
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same criteria used to pre-qualify the supplier ti@mor or
consultant

the procuring entity shall promptly notify alasupplier,
contractor or service provider requested to dennatesits
gualifications again whether or not the suppli@entcactor

or consultant has done so to the satisfaction @& th
procuring entity

the procuring entity shall disqualify any plier,
contractor or service provider who fails to demaatst its
gualification again if requested to do so.

3.1.1 PART VI - Procurement Methods (Goods and Serses)

According to the Public Procurement Act of 2007¢ thcope of
application of Public Procurement Act is statedadisws:

Part VI, Section (24) states that:

24. -

1

except as provided by the Public Procurement\Ageria,
all procurements of goods and work by all procuring
entities shall be conducted by open competitivelibnigl

any reference to open competitive bidding in thist A
means the process by which a procuring entity based
previously defined criteria, effects public proaments by
offering to every interested bidder equal simultarse
information and opportunity to offer the goods amarks
needed.

the winning bid shall be the lowest evaluated raspe
bid which has been responsive to the bid with rdgao
work specification and standard.

Part VI, Section (24) states that:

25. -

(1)

invitations to bid may be either by way of Natbn

Competitive

Bidding or International Competitive Bidding andeth

Bureau shall from time to time set the monetarggholds

for which procurements shall fall under either ewst

Every invitation to an open competitive bid shall:

0] in the case of goods and works under International
Competitive Bidding, the invitation for bids shall
be advertised in at least two national newspapers
and one relevant internationally recognized
publication, any official websites of the procuring
entity and the Bureau as well as the procurement
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journal not less than six weeks before the deadline
for submission of the bids for the goods and works

(i) in the case of goods and works valued under
National Competitive Bidding, the invitation for
bids shall be advertised on the notice board of the
procuring entity, any official web sites of the
procuring entity, at least two national newspapers,
and in the procurement journal not less than six
weeks before the deadline for submission of the
bids for the goods and works.

Part VI, Section (26) states that:

26. - (1)

(2)

3)

subject to the monetary and prior review thodds as may
from time

to time be set by the Bureau all procurements vhioe
excess of the sums prescribed by the Bureau stwpline
a bid security in an amount not more than2% of ke
price by way of a bank guarantee issued by a rbfta
bank acceptable to the procuring entity

the Bureau shall from time to time specify tencipal
terms and conditions of the required bid secunitythie
tender documents

when the procuring entity, requires supplies
contractors submitting tenders to provide a bidiggcthe
requirement shall apply to each supplier or Comdrac

Part VI, Section (27) states that:

27. (1)

164

(2).

(3).
(4).

(5).

(6).

all bids in response to an invitation to open cotitlpe
bidding shallbe submitted in writing and in additim any
other format stipulated in the tender documentg)esd by
an official authorised to bind the bidder to a caaot and
placed in a sealed envelope

all submitted bids shall be deposited in eused tamper-
proof bid-box.

all bids submitted shall be in English langeia

the procuring entity shall issue a receipivging the date
and time the bid was delivered.

any bid received after the deadline for thbmsission of
bids shall not be opened and must be returned do th
supplier or contractor which submitted it

no communication shall take place betweencymiag
entities and any supplier or contractor after thbligation
of a bid solicitation other than as provided irstAct.
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SELF-ASSESSMENT EXERCISE 1

Discuss the organisation of Public Procurementoh@007

3.1.2 PART X-Disposal of Public Property

According to the Public Procurement Act of 2007¢ thcope of
application of Public Procurement Act is statedadisws:

Part VI, Section (55) states that:

55.-(1) this Section shall apply subject to the Public Eorises
(commercialisation and commercialisation) Act 1999.
(2) for the purposes of this Act every procuringity shall
also be disposing entity
(3) the open competitive bidding shall be the @mynsource
of receiving offers for the purchase of any pulplioperty
offered for sale
4) the Bureau shall, with the approval of the Gl
(@) determine the applicable policies and prastice
relation to the disposal of all public property
(b)  issue guidelines detailing operational prinegpand
organisation modalities to be adopted by all
procuring entities engaged in the disposal of gubli
property and
(c) issue standardised document, monitor
implementation, enforce compliance and set
reporting standards that shall be used by all
procuring entities involved in the disposal of pabl
property
(5) for the purposes of this Act, public propertydefined as
resources in the form of tangible and non-tangéssets
(ranging from serviceable to the unserviceable)
(@) created through public expenditure
(b)  acquired as a gift or through deeds
(c) acquired in respect of intellectual or profarg
rights
(d) acquired on financial instruments (includirpes,
stocks, bonds, etc); and
(e) acquired by goodwill and any other gifts ok th
Federal Government.
(6) the means of the disposal of public assetd siwilide:
(@) sale and rental,
(b) lease and hire purchase
(c) licenses and tenancies
(d)  franchise and auction
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(e) transfers from one government department to
another with or without financial adjustments; and
() offer to the public at an authorised variation

Part VI, Section (56) states that:

56.—(1) before slating any public property for displpsthe

accounting officer
(whether acting in his own authority or at the diren of
any superior or other authority) in charge of amplf
property set for disposal shall authorise the pagpan of
a valuation report for such property by an indegend
Evaluator, or such professional with the appropriat
competence to carry out the valuation

(2) the disposal of assets whether or not listethe Assets
register for a procuring entity shall be plannedd an
integrated into the income and expenditure budget
projection of the procuring entity

(3) the disposal of assets referred to in subsed®) of this
Section shall be timed to take place when the most
advantageous returns can be obtained for the imsseder
to maximize revenue accruing to the government

(4) all procuring entities shall distribute respimilities for the
disposal of public property between the procuremani
and the Tenders Board.

SELF-ASSESSMENT EXERCISE 1

Describe public property according the Public Prement Act of 2007.

3.1.3 The Due Process Office: Structure and Funoins

According to Eze (2005) in SLGP Consultants’ Reputnber 308, the
Budget Monitoring and Price Intelligence Unit (BMB]| also known as
Due Process, was formally established under thsid&necy in June
2003. Itis run as an operationally independenyhotier the leadership
of a Senior Special Assistant to the Presidentst§ includes experts
with bias for project management, construction grmeturement.

The goal of Due Process is to ensure strict compdawith Federal
government laid down guidelines and procedureshi@mprocurement of
capital and minor capital projects as well as assed goods and
services. The objectives and functions of BMPIWgamisation of due
process certification and due process review puesdare summarised
below.
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Objectives of Due Process

Ezekwesili (2005) posits that Budget Monitoring dpuice Intelligence
Unit (BMPIU) which also addresses the developmert aperation of
procurement of services for Federal Governmenti@mahencies has the
following objectives:

1.

2.

to harmonise existing government policies/practiard update
same on public procurement

to ensure that packaging of project conceptioneiargd to the
realisation of priorities and targets

to determine whether or not Due Process has besamadal in the
procurement of services and contracts through rih@ation and
execution of such projects

to introduce more probity, accountability and tf@arency into
the procurement process.

to establish and update pricing standards and Ipesudts for all
supplies to government

to monitor the implementation of projects duringextion with a
view to providing information on performance, outpu
compliance with specifications and targets (costality and
time).

to ensure that only projects which have been bedgéir are
admitted for execution

to ensure that Budget spending is based on authesgsonable
and fair costing.

Functions of Due Process

The functions of Due Process office according tekazesili (2005) are:

1.

wn

to regulate and set standards including theoreaefment of
harmonized bidding and tender documents, and fataulhe
general policies and guidelines related to publiectar
procurement

certify all Federal-wide procurements.

supervise the implementation of established cymement
policies, monitor the prices of tendered items agretform
procurement audits

undertake monitoring of capital projects thave exceeded 50%
of contract sum before release of further funds docbment all
projects at award and completion stages and pulsiishe in
designated journals

co-ordinate relevant training programmes toldounstitutional
capacity and embark on regular public enlightenment
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programmes to sensitise various stakeholders iedolun
procurement

In summary, the underlisted documents are to bevaiaed to the
Budget Monitoring and Price Intelligence Unit (BMPBI as
requirements for Due Process Review as assertéadiywesili (2005).

The Project Policy file

Evidence of Advertisement as appropriate
Tender Returns

Tender Evaluation Report

Contract Award Letter and Agreement
Original Contract Bills of Quantities (if any)
Contract Drawings (if any)

Other Contract Documents

Financial Summary and Statements

10. Progress Reports

11. Variation Requests and Variation Orders arising
12. Interim Valuation and Certificates.

©ooNOOA~WNE

SELF-ASSESSMENT EXERCISE

Mention the documents required by Due Process ©tiicperform its
functions.

4.0 CONCLUSION

The Public Procurement Act of 2007, a vital docutmerthe operation
of any nation, cannot be said to fully satisfy fitsctions and roles
effectively and efficiently if all the parts andcsens are properly
followed and implemented. In this unit thereforee Wave tried to
present the portions of the Act that deal with precent methods and
how due Process office was established and alsmshsits objectives
and functions.

5.0 SUMMARY

In continuation of our study on Public ProcuremaAnt, this unit was
devoted to the understanding of the Act in aregeg@turement methods
and how to dispose public property following stgicthe rules and
procedures of international competitive bid apphoas the award
process. Also, the unit concluded by explaining tigectives and
functions of Due Process Office.
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4.0 TUTOR-MARKED ASSIGNMENT

I Describe the procedure of Public Procurement method

. Explain how to dispose public property according tRublic
Procurement Act of 2007.

iii. State the functions and objectives of Due Procd8seO
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