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ABSTRACT

The business environment is dramatically changi@gmpanies today face the
challenge of increasing competition, expanding etk and rising customer
expectations. This increases the pressure on caego#m lower costs in the entire
supply chain, shorten throughput times, reducentoréges, expand product choice,
provide more reliable delivery dates, better custioservice, improve quality, and
efficiently coordinate global demand, supply anddurction. Process improvement
and the need for it move fast in today’s competitimarkets. Methodologies used in
business for advancement and remaining compeati@enterprise resource planning

and lean.

This study was concerned with the perceived praodugilanning control problems at
Cataler South Africa. Cataler South Africa manuiaes catalytic converters for the
Toyota market. The objectives of the study werevaluate the inventory system,
procurement of raw materials, to determine the rhd the need to place urgent
orders of raw material, to establish an effectivedpction planning schedule and to

ensure timeous delivery of products to customer.

The study employed an exploratory research usirdjtgtive methods to analyse the
responses of 15 participants at senior level.

Several initiatives were identified which would bieathe organisation to pursue an
effective production planning system. Strategioremendations were made for the
production control department.

In terms of implementation, it was recommended @wthler South Africa commence
with inventory policy objectives, supplier and aser delivery monitoring and
visualisation, training and communication at aNdks to redesign the production

control processes and to change the way the depatrtonducts its daily duties.
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CHAPTER ONE

INTRODUCTION TO THE RESEARCH

11 Introduction

This research addresses the challenges faced an ta day basis with the perceived
production planning and control problems experidnat Cataler South Africa and
offer some solution approaches. Within the constsaimposed, being that the

operation has to be run on a continual basis tsfgdhe customer requirements.

The research conducted focusses on the productotrot department at Cataler
South Africa with the aim of identifying challengdsat could be rectified and does

not focus on the manufacturing process and howptbeess can be improved.

The chapter follows with a delineation of the puwpmf the study and the research
problem. Leading from the research problem, theahjes will be derived and the
primary research questions will be posed. The @tiahs of the study will then be
listed.

1.2  Background

Cataler South Africa is a subsidiary of Toyota $outfrica that manufactures
automotive catalytic converters for the export mneérknd the local market. The
automotive catalytic converters are placed into Thgota Motor Corporation global
supply chain with most of the production going ydta facilities in Europe and South

America. At Cataler South Africa, the focus istba production of traditional catalytic
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converters where the latest metal spinning teclgresoare used. The head office of
Cataler which is situated in Japan, was establish&867 (Cataler South Africa brochure,
2012:2)

In December 2001 Toyota South Africa announcedritsy into the volume component
export business with the commissioning of a joirgnture catalytic converter
manufacturing facility. This joint venture brougbtether Toyota South Africa as a local
investor, Toyota Motor Corporation with its glotzaltomotive manufacturing power and
Cataler as a technology leader in exhaust catdéstlopment and manufacture (Cataler
South Africa brochure, 2012:4). The Cataler Sodtica facility in Prospecton opened its

doors with a manufacturing capacity of 1 milliotatgtic converters a year in 2001.

Parts are manufactured in the plant as per theroestorder and then delivered to the
Toyota Export Warehouse where it is shipped aghmefinal customer order. Cataler

South Africa has only one customer that it sup@iebthat is Toyota.

Conformance of the product to specification is Ivita Cataler South Africa who

follows the Toyota Production System (TPS) apprdaamnanufacturing.

1.3  Motivation for the Study

The primary reason for this research was to condactinalysis of the production
control department at Cataler South Africa. Thedpadion control department at
Cataler South Africa have had challenges with angean management and no clear
guidelines, which resulted in production plannimgl @ontrol problems. This research
aimed to highlight gaps that the production conttepartment may have and more
importantly, how the department should positiorelftsto create harmony and
synchronisation with the production and quality al®ments thereby ensuring
sustainable business growth and customer satisfacthe key stakeholders who will
benefit from this study will be the production cattclerk, production control

assistant, production supervision and the quahtgpectors. The benefits for the
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business as an entity will result in customer dlv satisfaction, employee

motivation and financial benefits.

1.4  Focusof the Study

The primary focus of this study is to analyse arpl@e the perceived production
planning and control problems. This study will gpgthis focus in the form of an
interview of the production control department, guction and quality employees.
The communication between these departments is @odrattention is required in

order to create a system for good performance astbmer satisfaction.

15 Research Methodology

A qualitative study was undertaken in this resedrebause there was a need to
determine the reasons why there were productionnpig and control problems at
Cataler South Africa. A quantitative study woulavk confirmed what was already
known, namely the extent of the problem, whereapiaitative study managed to

elicit the reasons for the problem.

1.6 Problem Statement

The business environment is dramatically chang@gmpanies today face the
challenge of increasing competition, expanding etk and rising customer
expectations. This increases the pressure on caegptm lower costs in the entire
supply chain, shorten throughput times, reducentoréges, expand product choice,
provide more reliable delivery dates, better custioservice, improve quality, and

efficiently coordinate global demand, supply anddurction.

Supply chain management is recognised for the nigaition of non-value added
activities with costs and enhances the bottom [eeformance of the business.

Establishing the links within the business and sheply chain results in business

14



success and customer satisfaction.

An “Enterprise Resource Planning” (ERP) proceseval the business to link the
customers, suppliers and manufacturing processhtega unity where all objectives
and status is clearly indicated and known to athinithe supply chain of the business.
The process allows for the maximum efficiency aweduaacy of inventory at any

given time if properly maintained.

The problem experienced at Cataler South Africathee production planning, no
supplier monitoring, no inventory monitoring whithen results in poor delivery to
the customer ; high overtime in the inspection depant due to inconsistent
production scheduling. Management change has faleee and the employees in the
department have no clear production control poliog no clear responsibility and
authority descriptions of daily functions. The coomtation between the production
control department and the quality and productiepadtment is poor, which results

in frustration and employee motivation decreased.

17 Resear ch Questions

i) How is the inventory system measured and monitored?

i) How are raw materials procured?

i) What causes the impact of the need to place uggdets for raw materials?
iv) What effect does poor production planning havehenmanufacturing plant?
v) What problems are caused when stock is not delivewethe customer on

time?

18  Objectives

i) To evaluate the inventory system

i) To evaluate the procurement of raw materials

15



iii) To determine the impact of the need to place urgeddrs for raw materials
iv) To establish an effective production planning scited

v) To ensure timeous delivery of products to customer

19 Limitationsof the study

Due to the small population and sample size, thke tfeat the perceived production
planning and control problems had been identifigédy individuals at Cataler South
Africa, it was decided in consultation with theadividuals to undertake a qualitative
study. The qualitative study was restricted in whthe quality and the quantity of
data that it would yield. In spite of this, managem were of the view that a
qualitative study would identify the reasons wheg terceived production planning

and control problems were evident.

The following limitations and assumptions are agaddie to this research:

i) The research only applies to Cataler South Africd 80 the operations
within the country

i) Respondents were senior employees at Cataler dtta. This small
scale study of Cataler South Africa, was not diatily sound due to the
small number of respondents

i) A qualitative approach was used hence the resdackis a quantitative

element
110 Summary

An empirical study was conducted through persomarviews with 15 employees at
Cataler South Africa in order to ascertain howrtpiiove the perceived production
planning and control problems. Special emphasis f@&d on trying to gain a

valuable insight and understanding into the fristns experienced between the

production control, production and quality depamise and implemented key
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improvements, thereby enabling the production @bntiepartment to become

efficient and successful.

The outline of the research consists of:
» Chapter 2: Review of Literature
» Chapter 3: Research Methodology
* Chapter 4: Presentation of Results
* Chapter 5: Discussion

» Chapter 6: Conclusions and Recommendations

The next chapter deals with the literature revi€ée purpose of the literature review
will be to introduce the available literature oretproduction control. This will

indicate the current state of literature available the subject and will provide
guidelines to the requirements necessary for agctfe improvement system for

production control.
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CHAPTER TWO

REVIEW OF LITERATURE

21 | ntroduction

According to Klopper (2006), the general objectivk a literature survey is to
demonstrate the ability to do a critical compamatanalysis of the major references
that relate to a research project. This generaative can be restated as three more
specific objectives:

i) “To identify an appropriate theoretical framewoik ¢onstrain how to
interpret the results of empirical research.

i) To determine to what extent the research problehad have been
formulated, and the critical questions that havenbeesolved by prior
research so that they can remove them from thefggbblems that one is

investigating” (Klopper, 2006).

This section of the literature review covers isspedinent to the objectives which
consider the procurement of inventory and the prodo process in order that final

product can be delivered to the customer on time.

2.2 ThelLiterature Review

2.2.1 Supply Chain Management

Supply chain management (SCM) is “a key strategactar for increasing
organisational effectiveness and for better rediseof organisational goals such as

enhanced competitiveness, better customer care iantkased profitability”
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(Gunasekaran et al. 2001, p.71). The major goasCHl are to minimise non-value-
added activities and associated investment cosbparhting cost, increase customer
responsiveness and flexibility in the supply chaemd enhance bottom-line
performance and cost competitiveness (Steward 1995)

Many companies are trying to find tools for perfame improvement in response to
turbulent business markets and for efficiently collihg their business activities. The
objectives of performance measurement are to ingroke efficiency and
effectiveness of a supply chain (Beamon 1999; Gekaan et al. 2001). In addition,
Keeber (2000) also stated that the purpose of pedioce measurement is to reduce
operating costs and customer service in logistats/ziies, improve firm’s revenue

growth, and enhance shareholder value.
2.2.1.1 Conceptual Model
The study of buyer-supplier relationships and pasahg process has been the focus

in relationship marketing and purchasing includimgsiness-to-business marketing

literature. The figure below shows the importaenetnts of supply chain integration.

Buyer-Supplier
Relationship

Supply Chain
Performance

Purchasing /

Process

Figure 2.1: Conceptual Model Source: Maloni andtBer2000

Establishing and managing effective relationshipsvary link in the supply chain is
becoming the prerequisite of business success. Yotility in the motor industry
reflects rapid fluctuations in customer demand angredictable market trends. In
addition, environmental diversity reveals uncettainn the global business
environment. Facing market volatility and diversifyusiness are encouraged to
develop flexible relationships with partners to ldeah unexpected market demands
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and reduce the dependence on the vendor (GaneSdh Maloni and Benton (2000)
found that strong buyer-supplier relationships haignificant positive effect on

manufacturer performance, supplier performance, paedormance of the entire
supply chain. Purchasing is key to a business cobfivee advantage, and that
increased profitability, market share and technigkdginnovation can be achieved
through an appropriate purchasing strategy. A caryipapurchasing practices can
impact the effectiveness of its SCM strategy aadifancial and market performance
(Tan et al. 1998). In current purchasing practizders from suppliers are placed with
the international suppliers many months ahead. TEmgthy pipeline increases

inventory carrying cost and inefficiency in the plypchain.

2.2.2 Production Planning and Control

Planning and control is concerned with “managing tingoing activities of the
operation so as to satisfy customer demand” (Plyetadl., 1997:342). This requires
that the resources of the operation are availabléhé appropriate quantity at the

appropriate time and at the appropriate level afligu

Pycraft et al.,, (1997) note that constraints witkihich the planning and control
activity have to take place will apply to most tgp# operations. Generally these are
as follows
- Cost constraints products and services must be produced withimantified
cost.
- Capacity constraints products and services must be produced within the
designed capacity limits of the operation.
- Timing constraints products and services must be produced withirtithe
when they still have value for the customer.
- Quality constraints —products and services must conform to the designed

tolerance limits of the product and service.

Production planning and control, an important maniad function determines the

gquantity of outputs to be produced, the expecteelseof inventory and work force or
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any other resources required for the planning geritb is important for the
manufacturing business to have a sound productamip order to be productive.

2.2.2.1 Thedifference between planning and contr ol

Production planning and scheduling are long-stapdesearch problems which are
critical to the efficiency of manufacturing systenfRinedo, 2002). Planning
determines which activities to perform, while sahlét) allocates the resources over
time to these activities, so that production tasks be accomplished timely and cost-
effectively (Smith, 2003). Despite the tremendoffisremade on production planning
and scheduling, their application to real-worldlgems remains very limited (Jacobs
and Weston, 2007)

According to Pycraft et al., (1997), planning armhtcol is not clear. A plan is a
formalization of what is intended to happen at soime in the future, therefore it is a
statement of intention that it will happen. Wheretions make plans, things do not
always happen as expected. Customers may changenihd about what they want
and when they want it. Suppliers may not always/debn time, machines might not
be functional and, or there may be high levelalsdenteeism. Any of these reasons
may contribute to the plan not being carried oteré are many different variables,
any one of which could cause a plan to be becommikable. Control is the process
of coping with changes in these variables. This m&gans plans need to be redrawn

or that intervention will need to be made in thermpion to bring it back on track.

Production control is seen as a system for coimmgpla number of things in most
manufacturing organisations and to reduce the piatenf customer dissatisfaction
that may arise. At Cataler, the interaction of fineduction control department with
engineering, production, finance and quality deparit is very important. The
exchange of information among the departments gorant for daily operational

functions in order to ensure that the parts areufstured to the customer on time.

According to Tooley (1981), if production contrglto function correctly, it must be

able to decide:
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i) Where the products are made
i) How many products are made
i) When the products are made

iv) How the products are made

Where the products are madeo make this decision it necessary to know:

- the best method of manufacture to satisfy possiblyflicting conditions of
delivery, plant availability, direct labour and tos

- if suitable facilities exist in the company

- if such facilities are already committed

- if the work is to be subcontracted, which is thets®urce; or, if the item can
be either manufactured inside or outside the compahich will give the best
results and provide the goods at the least cost aitldin the required

timescale.

How many products are mad&he question how many of a particular producttare
be made or purchased can be answered in two wagsfirBt answer is the result of
variable parameters available and regularly revasegart of the stock control routine.

The second is motivated by a sales forecast oubpmer demand.

When the products are madEhe evaluation of when raw materials and partsisho
be requested for delivery represents one of thdlectgaing production control
activities. While the planned co-ordination of swash exercise presents problems of
some level, it is insignificant when compared wtik necessary calculations to arrive

at the best sequence of loading each operatiohteanooptimum performance.

How the products are mad&omewhere within the manufacturing plant facifityst
be someone who can decide upon the best method, grd equipment, and tooling
necessary for that method, with an appreciatiowlwdt is the most efficient layout of
the works to provide optimum performance of botnpland the labour that operates.

In the larger organisation these responsibilities allocated to the production
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engineer who necessarily is motivated in his densiand calculations by the

guantities of each item and how frequently theyracgiired.

2.2.3 Inventory System

With reference to objective 1, this section considers inventory system and the

management ther eof.

2.2.3.1 Objectives of Production and Inventory Control

Manufacturing firms focus on three major objectiveth the intent on earning profit:
)] Maximum customer service
i) Minimum inventory investment

iii) Efficient (low cost) plant operation

Maximum customer service can be provided if invee®are raised to very high
levels and the plant is kept flexible by alteririge tproduction levels and varying

production schedules to meet the customers’ chgrdgmands.

As part of the ongoing commitment to managing resesl with efficiency it is

necessary to check on how well the objectives énstfstem are working.

2.2.3.2 Inventory

The study of inventory management techniques ierprise systems has increased
dramatically over the last half century (Whitin, 709 Buffa and Miller, 1979;
Seierstad and Sydsaeter, 1987). The use of optionsaechniques in the
management of supply/demand networks began witimdngagement of the classical
Economic Order Quantity (EOQ) approaches. Since, ttecision policies have been

developed to accommodate dynamics, production castsinventory costs.
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As technology is influencing the business, the wdléeamwork and communication
becomes important in the modern scenario. Inventorgnagement is being
influenced by all management factors. The costnekemtory in a company is not
being fully identified, tracked, and therefore, egfively controlled, against the
expected benefits which the inventory reduction loang to the company. Accuracy
and completeness are important in management ehtow to allow an organisation
to make informed investment decisions. By improvingentory management, a
business can determine the most efficient and effsttive ways to deliver good

quality products to the customer.

New developments within the organisations must laamed and managed in an
environment of fast changing technology, marketgutations and social-economic
factors. Team-based work relying on resource arnadepsharing is also very crucial
(West and Markiewicz, 2004). The project managemamnégrated with the
technology gives organisations, the leading edgeatds effective management of
projects and processes (Zipf, 2003). The businestures and day to day running of
the business can be achieved. Additionally, thes;oknowledge, and skills of team
members need to match the real time data baseddiecly (Wiles, 2007). In essence,
to be a successful organisation, appropriate totdshniques and processes
(technology) along with sophisticated teamworklslare required.

Not only teamwork and collaboration, but communaratis an integral part of
today’'s successful business. Teamwork is becomiexy wrucial in the current
scenario because it helps both, in communicatiehcalaboration. A team is a small
number of people with complementary skills who ammmitted to a common
purpose, set of performance goals, and approactwifich they hold themselves
mutually accountable” (Katzenbach and Smith, 1998g benefits of teamwork are
getting the work done more efficiently and effeety fostering innovation as well as
helping to change (West and Markiewicz, 2004).

The biggest opportunities for inventory reductiore avith excess stock and
inventories. These are parts for which there agdéurequirements while the balances
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on hand are actually abundant. In fact, reducingesx inventory or backlogging is

essential for improving production planning (Bymared Hossain, 2005).

Pycraft et al., (1997) state that there are fiygesyof inventory:

)

ii)

Buffer inventory: This is referred to as safetyenvtory. Its purpose is to
compensate for any unexpected fluctuations in suppdl demand. The
minimum level of inventory covers against the plsisy that demand will
be greater than expected during the time takerelived the goods. This
allows for the compensation of uncertainties inghecess of the supply of
goods into the store, perhaps because of the abilély of certain
suppliers, transport issue or environmental corgesuch as natural
disasters.

Cycle inventory: Occurs because one or more stagiee process cannot
supply all items it produces simultaneously. Sonmtlemand is steady and
predictable, there will always be some inventoryctonpensate for the
intermittent supply of each product. Cycle invegtonly results from the
need to produce products in batches, and the anufuittdepends on
volume decisions.

De-coupling inventory: Wherever an operation isigiesd to use a process
layout, the resources move intermittently betwepacilised areas or
departments that comprise of similar operationse Tdreas can be
scheduled to work relatively independently in orttemaximise the local
utilisation and efficiency of the equipment andffsteach batch of work-
in-progress inventory joins a queue, awaiting us1tin the schedule for
the next processing stage. This allows each operdb be set to the
optimum processing speed (cycle time).

Anticipation inventory: Inventory is used to copé&hwseasonal demand
and the differences in the timing of supply and dech

Pipeline inventory: Pipeline inventory exists besmumaterial cannot be
transported instantaneously between the point pplguand the point of
demand. Inventory exists within processes where tayout is
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geographically spread out.

2.2.3.3Inventory priorities

Slack et al., (2004) state that one common wayisdraninating between different
stock items is to rank them by the usage vale. dtenth high usage are deemed to
warrant the most careful control, whereas thosé \tv usage value need not be
controlled rigorously. Generally, a relatively sinptoportion of the total range of
times contained in an inventory will account folaege proportion of the total usage
value. The Pareto law can be referred to the 8ROwhere typically 80 per cent of
an operations sales are accounted for by the 26gueerof all stocked item types. The
ABC inventory control allows the management to @micate their efforts on
controlling the more significant items of stock.
= Class A items are those 20 per cent or so of hgdge value items which
account for around 80 per cent of the total usadeev
= Class B items are those of medium usage value)lysha next 30 per cent of
items which often account for around 10 per cenheftotal usage value
= C(Class C items are those low usage value items wihilthough comprising
around 50 per cent of the total types of itemsksd¢c probably only account
for around 10 per cent of the total usage valutghefoperation (Slack et al.,

2004)
2.2.3.4 Inventory Information Systems
Data inaccuracy often poses one of the most saamfi problems for inventory
managers (Slack et al., 2004). Most inventorieanyf significant size are managed by

computerised systems. The many relatively routiakeutations involved in stock

control lend themselves to computerised support.
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Every time a transaction takes place the posistatus and possible the value of the
stock will have changed. This information must keorded so that managers can

determine the current inventory status at any time.

Inventory control system can generate regular tepuirstock value for the different
items stored, which can help management monitanvisntory control performance.

Similarly, customer service performance can be toosd and reported on.

Inventory control system can compare actual densayainst forecast and adjust the

forecast in the light of actual levels of demand.

2.24 Material Requirements Planning

With reference to objective two, this section cdess the procurement of raw
materials. With regard to objective three the #itare concerns material that focusses
on determining the impact of the need, to have lace urgent orders for raw

materials.

Manufacturing business systems, regardless of #ie#; have to be able to function
in dynamic environments with scarce resources aadagers are asked to assign
production facilities to parallel activities oveme respecting operational constraints
and deadlines while keeping resource cost as lopoasible (Caramia et al., 2006).
As the business world moves closer to a collabogathodel and competitors upgrade
their capabilities to remain competitive, organma must improve their business

practices and procedures.

A material requirement planning (MRP) systems isamputerised information
system that provides valuable inventory managenméotmation. With the aid of an
MRP system it is possible to determine which ineenttems are required for the
production process, what quantity is required, wihérequired and when the orders
need to be placed to ensure on-time delivery (Nrehand Bennet, 2007). The inputs
into an MRP system consist of three main components
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» Master production schedule
* Bill of Material

* Inventory status file

Plossl et al., 1967 state that an inventory corgystem for dependent demand items
requires a parts list, or bill of materials, sottl@ssembly requirements can be

translated into requirements for components.

The inputs into an MRP system consist of three aorepts:

* Master production schedule. The master productiomedule provides a
complete list of which products the business iswpilag to manufacture, the
guantity it plans to manufacture and when

» Bill of material. The breakdown of the componetattwill be needed in the
final product, the sequence in which they will eded and the exact number
of each component that will be required for eaadpct being manufactured

* Inventory status file. A file that contains infortitan on exactly how many
units of each item required for production are ke in the warehouse, how
much safety stock of each inventory item is on havidch items are on order
from suppliers and the lead times of each invenitem

After feeding all the information into the MRP sgist, the program calculates which
items will be required for the production procesken they will be needed, and if the
items are not currently on hand or on order, wienarder should be placed to ensure

the items arrive in for the production processa¢8let al., 2004 )

2.24.1What isERP?

“Enterprise Resource Planning” is a term originalbied in 1990 by The Gartner
Group to describe the next generation of MRP Itvgafe. The purpose was to
integrate all facets of the business enterpriseuade suite of software applications.
ERP is a business model that involves all levets @epartments in the organisation.

ERP process disciplines allow organisations to tnktomers and top management
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decisions all the way through to execution in tbppy chain and the factory floor.
Well executed ERP not only starts with top managenieis totally dependent on top
management (Sheldon, 2005). The strategic elenfetopomanagement planning is
an effective component of ERP, while the rules apiit of ERP do not dictate
strategic policy, but instead insist on strategikdge to the remainder of the business
practices and execution, especially the demand-sidé supply-side rules of

engagement. Top management ideas must drive gativihe business.
2.2.4.2 ERP business model
Disciplined process linkages within the informatidlow initiated by the top-

management planning process and scheduled thrineghhaster scheduling process

can allow maximum efficiency and accuracy of inwent

Sfrategic Plans  [—

—

L 3

v . L h
e Business Ohbjectives

' N\

Marketing Plans ’ Operations Planning

Sales Plans / J

Financial Plans

Master Production
Data Inventory Scheduling »
* Inventory
BOM Material
* [tem Master > Requirements e
Flanning
L — l
Procurement Process Execution
and Supply Chain Management ’ Shopfloor control e

! ./

Customer Service and
Satisfaction Execution

Figure 2.2 ERP Business System Model Source: Sh&ld65
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The business model one can identify the importarigeformation flow and process
linkage from top management planning through tonpéxecution and customer

service and satisfaction.

2.2.4.3 Critical factorsfor successful ERP implementation

Numerous authors have identified a variety of fexctinat can be considered to be
critical to the success of an ERP implementatiohe prominent of these are
described below.

» Clear understanding of strategic goals

* Commitment by top management

» Excellent project management

» Organisational change management

* A great implementation team

» Data accuracy

» Extensive education and training

* Focussed performance measures

2.2.5 Production Planning Schedule

With reference to objective four, this section ddass the establishment of an

effective production planning schedule.

The Dictionary of Production and Inventory Controérms defines production

planning as “the function of setting the limitslevels of manufacturing operations in
the future...” (Plossl & Wight, 1967). A productiotap is a projection of the level of

production required for a specific production fagjlbut it is not a firm commitment

to the individual items to be made within the pldie production plan creates a
framework within which inventory control techniquesl operate.
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Sans 16949:2009 (2009) states that production sleabcheduled in order to meet
customer requirements, such as just-in-time supgdry an information system that
permits access to production information at keyesaof the process and is order

driven.

When the ERP process works efficiently and effetyiv scheduling becomes the
linkage rod or transmission connecting the top-rgangent planning engine with the
execution wing of the business, normally operati@tseldon, 2005).

The master scheduling takes the information froettqp management and translates
them into usable requirements for production plagnit is the master scheduler’s job
to identify and determine the mix within the prottamilies and lot size and priority

of order requirements.

2.2.5.1 Making the production plan

The production plan should cover product familiesgmups that are processed by
some common manufacturing facilities and shouldelzpressed in the simplest

meaningful to plant operating staff.

2.2.6 On TimeD¢€livery To Customer

With reference to objective five, this section dadess timeous delivery of product to

customer.

Sans 16949:2009 (2009) refers the customer sdimfawithin the organisation. The
data integrity within the systems, planning progegdwand control procedures are
more important for the measures of on-time delivaviile the production policy
factor is critical for the objective measure ofstgioal. From the stock management’s
point of view providing an appropriate customervegsr level is the basic goal of

creating and keeping the safety stock level. Tretacner service level is in this case
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understood as cycle-service level — the desiretgiitity of not running out of stock

in any ordering cycle (Lee and Larry 2002).

2.2.7 EconomicLot Sizes

In inventory and production control analyses, itaavenient and practical to study
together those items which fall into natural graupisese groups may be made up of
parts processed by common manufacturing equipnpemgchased items handled by
the same buyer, or material ordered from the saomplier. This is true in
determining the sizes of lots in which materigbiscured. Costs, capital requirements,
space needs, operating conditions and other fagtbish must be considered in

setting lot sizes are most meaningful when famibierelated parts are considered.

One of the basic decisions that must be made ianitavy management is that of
balancing the costs of inventory investment agathstse of placing inventory
replenishment orders. The question to be answesedHow much should be
ordered?” The right quantity to order is that whimst balances the costs related to
the number of orders placed against the cost tekatehe size of the orders placed.
When these costs have been balanced properlypthlecbst is minimized, and the

resulting ordering quantity is called teeonomic lot-sizegr economic order quantity

(EOQ).

According to Plossl and Wight (1967), the econorardering quantity concept
applies under the following conditions:
)] The item is replenished in lots or batches, eithgr purchasing or
manufacturing, and is not produced continuously
i) Sales or usage rates are uniform and are low cadparthe rate at which

the item is normally produced so that an inventesults

32



2.2.8 Ingpection and its effect on Production Control

With the globalisation of the markets and the gtowf competitiveness in the
manufacturing sector, quality of products has bexom key factor of success.
Moreover, the turbulence of demand leads to theimeoous need of modifying
production targets. Quality and logistics requirateemust be jointly considered

while designing a production system.

In order to make a good performance measuremest, fitet step is to find

performance measures. The performance measured beutategorised based on
company goals. The measures shown in the tableeldlv are on a function-based
format and are common in early stages of supplyincparformance assessment

systems.

Financial Operations Marketing Quality

Creditor days Operations lead time | Market share Percentage of rework

Debtor days Inventory Orders on hand Percentage of rejects

Dividend cover Stock mm Order lead time Percentage of scrap

Stock furnover Set up time No. of complamts Quality adoun costs

PE. ratio Labour utility New product intro. Liability costs

Net asset turnover Work 1n progress Repeat orders Recall costs

ROCE. Employee turnover Delivery performance |Quality costs

R.OE. Direct productivity Time to market Laboratory costs

Current ratio Indirect productivity | Warranty claims Product testing

Gross profit R O.O A Supplier performance |Returns Prevention coss

Return on sales Vanances Service visits Performance testing

Sales/sqm. Process time First pick per cent Percentage of errors

Gearing No. of accidents First drop per cent Percentage of Penalties

Transport utility Percentage of non-

conformance

Table 2.1: Performance measures based on functioeas $our ce: adapted from
Morgan 2004)

A decision which is based on forecasting is thedpotion planning decision where
managers have to decide upon the level of produdtomeet demand in a future
period. Overproduction can lead to excessive irgntosts while underproduction

can lead to loss of business or the need to pagnfi@rgency supplies.
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The key role of forecasting is to help decision Brakwho face uncertainty about the
future (Armstrong, 2001). Production planners ugutdce uncertainty when they
have to decide how much to produce to meet custalmerand in the future. This
decision can be cognitively demanding. If carried without support, the decision
maker needs to: (i) make a prediction of the exgubdevel of demand which will

occur in the future period, (ii) assess the unaastaassociated with the prediction,
and then (iii) combines this assessment with wytibt cost functions, which are

usually asymmetric, to determine the optimum l@fgdroduction.

In a highly competitive environment, manufacturiagganizations need a suitable
production policy for the control of the productilime so that the resources including
machines as well as the buffer can be better etilin conducting the manufacturing
activities. The best possible performance in teoimsetter utilization or resources can
be achieved by reducing non-productive time andesging the customer service
level, maintaining throughput and reducing the wiorHprocess inventory from the

implemented policy.

2.2.9 Plant Capacity and its effectiveness
2.2.9.1 Production system

Production is a conversion function by which goaasl services are produced. A
typical production system comprises of three mamgonents:
* Inputs: men, materials, machines, instructionswiairgs, and paper work and
instructions
* Transformation process: involves operations, mechanor chemical, to
Change/convert inputs into outputs. It also inctudectivities that assist

conversion. Examples of such activities include:

i) Planning and control of factors of production
i) Procurement of materials

i) Receipt, storage and issue of materials
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iv) Material handling (to move materials to the poihtise.)

V) Inspection of ill-process and parts

Vi) Assembly and testing of products

vii)  Storage of finished goods

viii)  Instructions, authorizations, inspections, inforimrat
storage/retrieval

» Output: goods and services

The combination of operations and activities statbdve employed to create goods
and services are known as manufacturing systemaAufacturing system therefore
may be seen as an independent group of sub-systacis,sub-system performing a
distinct function. Different sub-systems may pemiadifferent functions, yet they are
inter-related and require to be unified to achieverall objectives of the organization.
The identified manufacturing system needs to itenath both internal and external
environment. The internal environment is the coratiom of engineering, marketing,
personnel and accounts activities whereas exteemafironment comprises of
customers, competitors, suppliers, labor unions. €fbe selection of the
manufacturing system is a strategic decision fostheoganizations since changes at a
later date arc very expensive to make. The systetested should be such that it can

give the desired output, required quality and st-@dfective.

2.2.9.2 Plant Capacity

Providing the capability to satisfy current andufgt demand is fundamental to the
management. A balance between capacity and denandenerate high profits and
satisfied customers, whereas getting the balanoagwan lead to a failure to satisfy
demand, or higher than expected costs. The figel@bidentifies the essence of the
task is to reconcile, at a general and aggregatd, lthe supply of capacity with the

level of demand which it must satisfy.
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CAPACITY PLANNING AND CONTROL
— : 4 Demand \".
Supply Availability of capacity to
deliver products and services
The market
The Operation
Required availability of
products and services Customer
Operation resources requirments .
. S/

Figure 2.3 Capacity planning and control reconditesrequired availability for an operations
products and service with the operations capaeitietiver them Source: Slack et.al.,
2004:358

The projected sales volume is a major influencigtdr in determining whether the
business should identify an intermittent or contasi process. The intermittent
process: Fixed costs are low and variable costshmte The continuous process:
Fixed costs are high and variable costs are lowcah then be stated that an
intermittent process therefore will be cheapernstall and operate at low volumes

and continuous process will be economical to useglt volume.

2.2.9.3 Effects of operating speed on quality

A key determinant of a manufacturing system’s penénce is its operating speed.
While it is generally assumed that production tigiqaut increases with operating
speed, this is not applicable where the qualiteri@tates as a result of higher speed.
Because operating speed is fundamental to a maatfag system’s performance, it
is of keen interest to academic modelers as wealrastitioners. Operating speed and
its effects on quality have been identified as erpartant area of research in
production system design (Inman et al., 2003)otlay’s manufacturing environment,

it is critical to be productive while maintaininggh quality.
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Oakland (1994), states that total quality managémequires the creation of a
corporate identity and a supportive environment. ifivolves setting the highest
standards for quality at the lowest costs, effectiraining including teambuilding
throughout the organisation, integrating systent tashnology with people and the
motivation, participation and commitment of staffadl levels of the organisation”
(Oakland. 1994).

“Total quality management requires a never-endingpcgss of continuous
improvement that covers people, equipment, supliaaterials, and procedures. The
basis of the philosophy is that every aspect ofoaeration can be improved.
Employee empowerment means involving employeevanyestep of the production
process. Consistently, business literature sugdgiestssome 85% of quality problems
have to do with materials and processes, not withleyee performance. Therefore,
the task is to design equipment and processeptbdtice the designed quality. This
is best done with a high degree of involvement bgsé who understand the
shortcomings of the system. Those dealing with $lystem on a daily basis

understand it better than anyone else” (HeizerRerder, 2000).

2.2.10 Lean Production

Lean production is an assembly-line manufacturingthmdology developed for

Toyota and the automobiles manufacturers. Thismm@ak as the Toyota Production
System. The aim and goal of lean production isrlesd as “to get the right things to

the right place at the right time, the first timéyile minimising waste and being open
to change.” This methodology leads to improved pobdlow and better quality. The

principle of lean production enables the companygatver on demand, minimise

inventory, maximise the use of multi-skilled empdeyg, flatten the management
structure, and focus resources where they are deede

Two relevant aspects of lean:
i) Just-In-Time (JIT)

* Don't produce something unless the customer hasreddt

37



* Level demand so that work may proceed smoothlyuttnout the plant
* Link all processes to customer demand through sina@ual tools eg
kanban

* Maximise the flexibility of people and machinery

The benefit of a just-in-time system eliminates twasd makes the business efficient.
The JIT system allows for a good relationship wita suppliers. Emphasis is placed

on the finished goods which leads to customer avem®and on time delivery.

ii) Jidoka
This is the automation with a human mind and ingplietelligent workers and

machines identifying errors and taking quick coumeasures.

“The philosophy behind just-in-time (JIT) is one cbntinuing improvement and
enforced problem solving. JIT systems are desigogufoduce or delivery goods just
as they are needed. JIT is related to quality ieethways: it cuts the cost of quality; it
improves the quality; and it improves the qualifywork life for employees” (Heizer

and Render, 2000)

22101 Lean Product Design

Products can be designed with a number of leaibatids. These include (Harrison &
Hoek, 2005):
0 A reduction in the number of parts they contain araderials from which they
are made;
o0 Features that aid assembly, such as asymmetridal pat can be assembled
in only one way;
0 Redundant features on common, core parts that atbovety to be achieved
without complexity with the addition of periphegarts;
o Modular design that allow parts to be upgraded twveproduct life.

38



2.2.10.2 L ean Facility Design

The facility within which new products are develdmnd existing ones are made and
delivered should be designed with lean attribut@oAg those are (Harrison & Hoek,

2005):
i) Modular design of equipment to allow prompt re@aid maintenance;
i) Modular design of layout to allow teams to be biduggether with all the

facilities they need, with the minimum of disruptjo and then
subsequently to be dispersed and reassembled esswh

iii) Small machines, ideally portable, which can be ndowe match the
demand for them;

iv) Open system architecture that allows equipmenttttogether and work

when it is moved and connected to other items.

2.2.11 Toyota Production System

The Toyota Production System defines seven typessfe as:

i) Overproduction: To produce more than demandedamyme it before it is
needed. It is visible as storage of material. tthis result of producing to
speculative demand.

i) Inventory or Work In Progress: This occurs when ariat accumulates
between operations due to large lot production rmcgsses with long
cycle time.

i) Transportation: This does not add any value topregluct. Instead of
improving the transportation, is should be minirdise eliminated.

iv) Processing waste: Asking why a specific processieg is needed and
why a specific product is produced should mininttgs. All unnecessary
processing steps should be eliminated.

V) Motion: Motion of workers, machines and transpartwaste. Instead of

automating wasted motion, the operation itself &hbe improved.
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Vi)

vii)

Waiting: Waiting for a machine to process should dieninated. The
principle is to maximise the utilisation/efficiency the worker instead of
maximising the utilisation of the machines.

Making defective products: Defective products aneepvaste. Prevention
of the occurrence of defects instead of find anplaireng defects is

necessary.

2.2.12 Strategic Role of Purchasing

Purchasing has for a long time been consideredapilynas an operational function

without any strategic importance (Baily, Farmersdps& Jones, 1994). However, in

recent years the strategic importance of purchakagybeen given more attention.

The purchasing function can usually contribute he tompetitive position of the

company in many other ways than just through casings. Van Weele (2005)

presents a few of these ways, such as:

1)

ii)

Reduction of quality costsPurchasing can reduce quality costs by
ensuring that suppliers deliver a product or seritat does not need
extensive quality control.

Product standardisationPurchasing can contribute do lower costs by
striving for a reduction in product variety. Thisanc be achieved by
reducing the number of different components andfe number of
suppliers.

Contribution to product design and innovatioBncouraging interactions
between supplier and buyers can contribute to tmirtuous innovation
and improvement of products.

Stock reduction:Through imposing a solid discipline on suppliedan
enforcing it, purchasing can minimise the need $affety stock of
components.

Increasing flexibility: If the company wishes to offer flexibility to its
customers it might also have to demand it fromsuppliers. The use of
EDI and synchronised data systems can make itre@asiaform supplier
about the change in demand over time.
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Chen, Paulraj and Lado (2004) states that stragegichasing is a vital link in a
working supply chain. This allows for competitivédvantage by enabling the business
to:

)] Foster close working relationships with a limitadwber of suppliers

i) Promote open communication among supply-chain gestn

iii) Develop long-term strategic relationship orientatitm achieve mutual

gains

Chen et al (2004) states that strategic purchasiiigead to communications with

suppliers, a limited number of suppliers and a {trg orientation. They mean that
this will lead to a higher customer responsivenedsch means that the buyer gives
feedback to the supplier and the supplier makesgdsaccordingly which leads to

mutual gains and ultimately a higher financial parfance, see figure below.
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Figure 2.4: The contribution of strategic purchggimthe companies financial performance.
(Chen et al, 2004)

Chen et al (2004) proves all of these connectianbd significant except for the
statement that Long-term orientation leads to higbestomer responsiveness, there

is such a relation but the effects are not largaigh to be significant.

However Chen et al (2004) has a rather special viethe number of suppliers to be
used and marginalise the risks involved in haviagyvfew suppliers. They state that
the fewer suppliers the better under all circumsgarand that the risks of a supplier

to act opportunistic is counterweighted by the éase in trust which sounds a bit
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naive. Strategic purchasing can be an importark Im the supply chain and

contribute to the overall financial results of twmpany.

22121 Strategic Level

On the strategic level are decisions made influenthe long-term market position of
the company. These types of decisions are usuabitipned rather high up in the
organisation preferably at top management leveh(Weeele, 2005)

22122 Tactical Leve

The tactical level constitutes of decisions suchsagplier selection and supplier
evaluation and development. Decisions about puneasctions that affect products
and processes are also usually on the tacticdl i@len Weele, 2005)
Examples of purchasing decisions on the tactiea! laccording to van Weele (2005)
are:
i) Agreement on corporate and/or annual supplier ageats
i) Preparing and developing value analysis programmgrammes aimed at
design review and product standardisation
i) Adopting and conducting certification programmes $appliers in order
to improve the quality of incoming goods and matieri
iv) Selecting and contracting of suppliers in genemndl programmes aimed at

supply-base reduction, in particular.

22123 Operational Level

The operational level contains the daily activitedsordering stock and expediting.
This level is also concerned with delivery sunagilte and follows up on orders.
Examples of purchasing decisions and activitieshenoperational level according to
van Weele (2005) are:

) The ordering process
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All expediting activities related to released osler

Troubleshooting: solving daily problems on supplgdapayment in
relationship with the supplier

The monitoring and evaluation of supplier perforeen

2.2.13 Measuring Purchasing Performance

Axelsson and Laage-Hellman (1991) states thattaldaiway to govern purchasing is

through target setting and measuring. They statethis could be done through Key

Performance Indicators (KPI). The author dividesKiPl into seven categories:

vii)

Price related KPI
Quality related KPI
Delivery related KPI
Inventory related KPI
Savings related KPI
Activity related KPI
Other

Van Weele (2005) presents two areas in which psingaperformance can be

measured, purchasing effectiveness and purchasifigercy. He states that

purchasing effectiveness is a measure of what éas bccomplished and purchasing

efficiency is a measure of what resources has heewd to accomplish this. He

divides these two measures further, see figurenbelo
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Figure 2.5: Purchasing performanc®oyr ce: adapted from van Weele 2005)

2.2.14 Training and Development

According to Mullins (2005), the purpose of traigirs to improve knowledge and
skills, and to change attitudes. The author furthates that training is one of the most
important potential motivators and can lead to mamwmgsible benefits for both

individuals and the organisation.

“Training can increase the confidence, motivatiod aommitment of staff; provide
recognition, enhanced responsibility, and the agsi of increased pay and

promotion; give a feeling of personal satisfactimnd achievement, and broaden
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opportunities for career progression; and helprtprove the availability, quality and
skills of staff. Training is therefore a key elerhenf improved organisational
competence. It helps to reconcile the gap betweleat whould happen and what is
happening — between desired targets or standards aatual levels of work

performance” (Mullins, 2005).

According to Noe et.al., (2005), training refersatplanned approach by a company to
facilitate employees’ learning of job-related congmeies. “These competencies
include knowledge, skills or behaviours that araticed for successful job
performance. The goal of training is for employé@snaster the knowledge, skills
and behaviours emphasized in training and to agn to their day-to-day activities.
Recently it has been acknowledged that to offevrapetitive advantage, training has
to involve more than just basic skill developméntaining is moving away from a
primary focus on teaching employees specific skila broader focus of creating and
sharing knowledge. That is, to use training to gaioompetitive advantage, a firm
should view training as a way to create intellectagpital” (Noe et al., 2005).

Literature expresses that training and developrskatlld be viewed as an investment
in personnel and which, if managed properly, wilg an above average return on
investment in the short-, medium-, and long termisTwill contribute to the long

term survival and success of an organisation.

2.2.15 Effectiveness of manufacturing planning and control systems

Manufacturing planning and control systems (MPGSjraditionally considered an
important element for manufacturing plant perforceanMPCS is designed to plan
and control materials, labour, and equipment byettging feasible, time-phased
plans and monitoring their progress (Vollman et a004). Several studies have
suggested that there are two types of benefitsceged with MPCS: internal (better
internal control measures) and external (bettefiopmance to customer requirements)
(Ang et al., 1994, Burns et al., 1991, Cooper antud 1989, Cox and Clark 1984,
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Sheu and Wacker 2001, Shroeder et al. 1981, SumYand 1993). The internal
benefits are improved data performance, supplifbpaance and shorter lead times.
The external benefits increase the market competéss through improvement in

traditional manufacturing goals performance.

2.3 Conclusion

This chapter has covered the literature relevathembjectives of the study. The key
objectives for the research to evaluate the invgragstem, the procurement of raw
materials, to determine the impact of the needdoepurgent orders for raw materials,
to establish an effective production planning scieénd to ensure timeous delivery
of products to the customer. The next chapter dsesi the research methodology,
data collection and data analysis methods. Validitgliability and ethical

considerations of the research process are algessi.
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CHAPTER THREE

RESEARCH METHODOLOGY

3.1 | ntroduction

This chapter describes the qualitative researchioapp that has been followed to
provide answers to the research questions that wesented at the end of the
previous chapter. It addresses issues such apfnepgiateness of a case study as a
research strategy, data that is collected, theceoaf the data and participants, the
data collection method and research bias. AccortinBryman and Bell (2007), a

research design provides a framework for the ciodle@and analysis of data.

3.2.  Aim and Objectives of the Study
3.2.1Aim

The aim of this study is to evaluate the inventeggtems, procurement of raw
materials, establish an effective production plagnschedule which then ensures
timeous delivery of products to the customer.

To achieve this aim various objectives were forreda
3.2.20Dbjectives

The objectives of this research are to:
) Evaluate the inventory system
i) Evaluate the procurement of raw materials
iii) Determine the impact of the need to place urgesersrfor raw materials
iv) Establish an effective production planning schedule

V) Ensure timeous delivery of products to customer
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3.2.3Key Research Questions

The key research questions for this research are:

i) How is the inventory system measured and monitored?

i) How are raw materials procured?

iii) What causes the impact of the need to place urgesers for raw
materials?

iv) What effect does poor production planning have loa manufacturing
plant?

V) What problems are caused when stock is not detivemecustomer on

time?

3.3. TheResearch Plan and the Population and sample

3.3.1 Theresearch plan

The research plan was designed to elicit respdnsesa small core of highly skilled
Cataler employees at supervision level. This wasaliee they were deemed to be

people directly affected by the perceived producptanning and control problems.

3.3.2 Population and Sample

The total population of staff at Cataler that wezievant to this research numbered 15.
In view of this the total population was interviewé his has placed a limitation on
the research in that the results are not statilstisaund enough to be generalised to

other similar organisations with confidence.

Respondents were the senior employees in suparvaioCataler South Africa,
occupying the following positions:
o0 Production Manager

o Production Control Manager
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Production Control Clerk
Group leaders

Team leaders

Assistant Production Manager

o O O O o

Assistant Quality Manager

As can be seen the respondents were senior managpetple and formed part of a
judgmental sample based on their position of resipdity within the organisation.
As such the information they provided was of imneemalue and was accurate and

reliable.

This small scale study of Cataler South Africa &d statistically sound, due to the
small number of respondents. In spite of this iswanducted scientifically and as
such Cataler South Africa will be able to consideand implement the

recommendations with relative confidence.

3.4. DatacCollection Strategies

The research methodology used in this study wasnéafly qualitative in nature,
using an open ended interview schedule. The daliected in this study was
descriptive in nature and analysed by non-matheadaprocedures. According to
Ghayri and Gronhaug (2002), there are two typedath available, secondary data
and primary data. The data collected in this retear of primary data. Collection of
primary data can take the form of questionnairesgovations and semi-structured or

in-depth interviews.

3.5  Research Design and Methods
3.5.1 Description and Purpose

Saunders, Lewis and Thornhill (2003) describe tveamtypes of research
philosophies:

¢ Positivism
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* Relativism

Positivism (Quantitative research) involves an otiye way of studying people or
situations. This type of research is scientifimature. Hence the research results are
given numerical values and the researcher usesematical and statistical analysis
to evaluate the results. This approach is usu@tfjopmed by scientists who carry out
experiments. Surveys, questionnaires and intervieiys numerical responses can be

described as quantitative research.

Relativism (Qualitative research) assumes thatekearch is subjective because the
data gathering process will be difficult and bias€His type of research takes the
view that it is difficult for researchers to be @pkndent and objective, since they are
a part of the research process. In qualitativearebedata is usually collected in the
form of descriptions. Researchers use non-matheatgirocedures to interpret and

explain the research findings.

The research philosophy used in this study is éisdlgnqualitative in nature.
According to Leedy and Ormrod (2006), qualitativesgarch is a multifaceted
approach and given the principles of conceptuahdiey, the borders between the
literature, the researcher, the data and the sesdly sometimes appear vague. Leedy
and Ormrod (2006) further state that the researcher be considered as a data
collection instrument while the literature formsrtpaf the data. The authors further
state that although the researcher may try to testine data, the data sources and

data collection separately, some of these desoniptinay overlap.

According to Blumberg et al., (2006), qualitativeudies base their accounts on
gualitative information (i.e. words, sentences aradratives). “When making the
choice as to whether to conduct a qualitative oangtative study you need to
consider the following questions: what is the rese@roblem; are you attempting to
conduct an explorative, descriptive, casual or igte@ study; what is the objective;

and what kind of information do you want to obtdi(Blumberg et al., 2006).
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“When we consider the scope of qualitative reseamsswveral approaches are
adaptable for exploratory investigations of manag®m questions: in-depth
interviewing; participant observations; projectivechniques and psychological
testing; case studies; expert interviewing; andudwent analysis. When these
approaches are combined, four exploratory techsigneerge with wide applicability
for the management researcher: secondary datas@é)abxperience surveys, focus

groups and two stage designs” (Blumberg et al.6200

According to Leedy and Ormrod (2006), qualitatiesearch is of such a nature that
the research questions may develop as it develdps. means that in some cases
guestions might develop as others are answeredaiCeesearch questions may be
answered after the literature review has been ceteqgbl while certain questions may

arise that would have to be answered during therezapresearch.

Saunders, Lewis and Thornhill, (2003) define religbas the degree to which data
collection methods will yield consistent findingadasimilar observations even if
other researchers were conducting the study. Riglyatan be assessed by posing the
following three questions (Easterby-Smith et @0253):

* Will the measures yield the same results on otheasions?

» Will similar observations be reached by other obsex?

* Is there transparency in how sense was made fremath data?

Saunders, Lewis and Thornhill (2003) define vajidiis the extent to which data
collection methods accurately measure what they weended to measure.

Validity is concerned with whether the findings aeally about what they appear to
be about. The validity and reliability of collemti methods for survey data will be
easier to assess where you have a clear explamdtibe methodology used to collect

data.
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3.5.1.1Construction of the Instrument

According to Blumberg et al., (2006), a persongmview is a two-way conversation
initiated by an interviewer to obtain informatiomin a participant. “The differences
in the roles of interviewer and participant arermonced. The greatest value lies in
the depth of information and detail that can beusst. The interviewer can also do
more things to improve the quality of the infornoatireceived than with any other
method” (Blumberg et al., 2006).

Personal interviews were used for collecting infation for evidence. The interviews
within the questionnaire were of a structured reatunere each respondent was asked
a fixed set of open-ended questions. The questioais appeared in the interview
guide were easy to understand, clear, concise ped-ended. This elicited to a large
extent clear and relevant answers from the respisd®/ enabling them to refer to
the past, present and future. The questions paseddh respondent allowed him/her
to answer in the context of their specific funcbarea as well as by referring to the
organisation as a whole. The respondents were giviair and adequate chance to

answer the questions posed to them.

The questions for the interview were identified dzth®n the literature and with the
objective identifying the problems in the produnticontrol department. The

guestionnaire for this study was based on thealitee review (Chapter 2).

3.5.1.2Recruitment of Study Participants

The empirical research was conducted at CatalethS&fnica, based in Prospecton
(KwaZulu-Natal). A representative of 15 employeeaswused. This consisted of
employees at different supervision and manageneseid in the different functional
areas of the business. Interviews were held orea@one basis with each respondent

during office hours at the firm’s premises in Prespn.
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The follow respondents were interviewed: productioanager, production control
manager, production control clerk, group leadexanm leaders, assistant production
manager and assistant quality manager. The duradioremployment of the
interviewees (employment at Cataler South Afrieaiged from 8 to 10 years.

This small scale of study had a sample size of ddpandents however as they
represented 100% of the relevant role players shiaple size was deemed to be
adequate. The respondents also represent all lhveedecision making and key
operational posts within the scope of the studyisTénsured that adequate
information from the respondents was elicited. Téspondents possessed a good and

thorough understanding of their immediate functiomarking area.

3.5.2 Methodology Adopted

As previously stated, this research was based quahtative nature with the aim to
resolve the perceived production planning and obrmroblems at Cataler South
Africa. Saunders, Lewis and Thornhill (2003) stdie overall suitability must be
maintained. This refers to the extent to which da¢a will be able to provide the

information that will be required to answer thee@sh questions.

The benefit of using a qualitative methodology beimat the respondents were free to
supply more in depth data and detail than wouladme with a qualitative study. In
addition, as Cataler management had already igeshtiproduction control as a
problem, a quantitative study would not have beeratue to the firm.

3.5.3 Pretesting and Validation
No questionnaire should be administered beforerédsearcher has evaluated the
likely accuracy and consistency of the responsesofling to Hair et al., (2007) the

accuracy and consistency of the responses can bevad by pretesting the

guestionnaire using a small sample of the respdedeith characteristics similar to
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the target population. The sample size in a pretesid likely be between 4 to no
more that 30 (Hair et al., 2007)

The draft questionnaire used in the interviews firas pre-tested on work colleagues
to check its suitability and appropriateness tockhés content validity and
terminology and modified accordingly. The piloudy respondents were not the

same people who took part in the questionnaireviree at Cataler South Africa.

Collis and Hussey (2003) explain the validity aneliability of a measuring
instrument are two aspects that are concerned thtHindings in the research. The
validity of an instrument as per Hair et al., (2p&/the determination of the extent to
which the instrument actually measure what it {gp@sed to measure.

3.5.4 Validation of the Questionnaire

In order to establish the reliability and validiof the research instrument it is

necessary firstly, to clarify these concepts ambsdly relate it to this study.

Collis and Hussey (2003) explain that the validayd reliability of a measuring
instrument are two aspects that are concerned twéehindings of a research. The
validity of an instrument as per Haat al. (2007) is the determination of the extent to
which the instrument actually measures what itijgp®sed to measure. The reliability
of a measuring instrument indicates the extent hechvthe measure is without bias
(error free) and hence offers consistent measurea®@nss time and across various
items in the instrument (Sekaran 1999). If thiseesh were to be replicated by other
researchers in similar circumstances very siméauits should be obtained.

There are a number of different ways in which thkdity research can be assessed —
the three most common being content or face vglidtionstruct validity and
hypothetical validity (Collis & Hussey 2003). Fdret purpose of this research, only

face and construct validity will be clarified.
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Face validity indicates that the items that arepespd to measure a concept do so on
the face of it look like they measure the concépbm the feedback of pretesting of
the questionnaire, face validity was met in meeting overall objectives of this
research. There was confidence that the initigl hesl face validity as the overall
function of the questionnaire was met from the ole® measurements obtained.
Respondents were managerial level and were of igw that the questions were

relevant to the title and objective of the study.

An instrument has construct validity to the extddt it can testify to how well the
results obtained from the use of the measure dittlieories around which the test is
designed (Sekaran 1999). Motivation, creativitgiabbias, bedside manner — all of
these are constructs, in that none of them caniteetly observed or measured
(Leedy & Omrod 2005).

3.5.5 Administration of the Questionnaire

Research designs can be classified by the approsezhto gather primary data. The
two alternatives are to observe conditions, behayievents, people or processes or

to communicate with people about various topicsofigos and Schindler, 1998).

Research designs can be classified by the approsezhto gather primary data. The
two alternatives are to observe conditions, behayievents, people or processes or

to communicate with people about various topicgofier and Schindler, 1998).

Once ethical clearance (appendix 1) was obtair@d the University Ethics
Committee, the researcher embarked on the interpreaess in order to obtain the
data. Initially, a written request for consent tmduct the research at Cataler South
Africa was emailed to the Human Resource Managece@ written consent was
obtained from the Human Resource Manager (app&)dike respondents were
contacted through the heads of department to spérgonal interviews with the 15

employees from the different functional areas.
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A week before the interview took place with thep@sdents, a computerized
reminder was set up to confirm the date and timéhe interview appointment. On
arrival, the respondents were reminded of the eadnd purpose of the research and
that the benefits of the research would be to ifletite causes of the production
problems in order that recommendations could beentmdemedy such causes. This
would therefore improve the productivity in the guation plant and thus profits.

In most instances respondents were ready and gvillirparticipate in the research,
however in two or three instances, certain peo@eewalled out from the interview
due to the production problems that were encoudtenethe production line. This
resulted in a disruption to the interview for apagximate time of 15 minutes. Each
of the production problems to which the 3 respotsi@arere called out to underline
the significance of this research, as those praoblara issues that were investigated in
this research. Conducting face to face interviews beneficial as respondents were
able to divulge information pertaining to produatiand production control problems,
without feeling intimidated. Interviews were arradgor a time span of 45 minutes
and in many instances, respondents opened up anigell relevant information to
the topic resulting in interviews exceeding to Adrr. As a result of the
unpressurised interview environment the respondasitsiteered far more valuable

information that was expected and as a result achdeense value to the study.

The interviews with each respondent took approx@ga#5 minutes as they were
very eager and enthusiastic to answer the quegtiossd to them. This also allowed
the respondents sufficient time to formulate andaate their responses, while at the
same time it allowed the researcher to clarify ayrgy’ areas so as to get a better
understanding of the responses given. Respondamtsinformed well in advance of
scheduled interviews and they had adequate tinfanbiiarise themselves with the

interview questions.

With regard to ethics, respondents signed an inddroonsent document and were

assured that the research was for academic purgbatshey were participating on a
voluntary basis and that they were free to withdridwhey chose do so. The
respondents were assured that their responses weuahdin confidential. The
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respondents were assured that no harm would conthetm as a result of the

participating in the research.

In addition, they were advised that the completadstjonnaires would be securely

stored and ultimately destroyed in accordance thighuniversity guidelines.

3.6  Analysisof the Data

As discussed previously, this study is essentiglialitative in nature. Saunders,

Lewis and Thornhill (2003) list three charactedstof qualitative data.

i) Data is expressed through words and descriptions
i) Collection is non-standardised and can be judgeshent

iii) Analysis is conducted through conceptualisationtaedry building

There are different approaches to analysing quiaktaata. These approaches depend
on the level of structure and the procedures thatewadopted during the data
collection phase. Saunders, Lewis and ThornhillO80list two categories of
qualitative data analysis.

i) Deductive qualitative analysis

i) Inductive qualitative analysis

Primary data was obtained by means of interviewirgyrespondents. Primary data
provides first-hand Primary data provides firstdhamformation derived from a

formalized research process. “Primary sourceaswtitten / oral account of a direct
witness of, or a participant in an event, or anietagie, videotape or photographic

recording of it”, Welman and Kruger (2001).

3.6.1Deductive qualitative analysis

With the deductive approach, an existing theorkticamework is used to shape
qualitative data collection and data analysis. Wiitls approach, the research starts
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with and utilises existing theory to guide the stucither than develop a theory from

the study.

Saunders, Lewis and Thornhill (2003) state thattieta the research from a
theoretical perspective will link the study to tbgisting body of knowledge and
provide an initial analytical framework. The objgetis to use an existing theoretical
framework as a starting point to develop a framéwuanich will explain the findings

of the research.

According to Saunders, Lewis and Thornhill (2008),the development of the
theoretical framework the following issues needbeadentified.

* Main variable, components, themes in the reseajeq

* Predicted or assumed relationships between thahlas.

Once the framework has been developed it will lEdus direct the analysis of the
data. Saunders, Lewis and Thornhill (2003) cite Y1994) who describes two
deductive procedures:

* Pattern matching: involves the prediction of a pattern of outcorbased on
theoretical propositions to seek to explain a $dindings. The first step is to
establish a conceptual framework using existingomheas a means to
explaining results of the study. If the patterrdata matches the prediction of
the conceptual framework, then the outcomes ofthey can be justified.

On the other hand, if no patterns can be estallighetween the theoretical

framework and the results of the study, anothelyaisatechnique must be sought.

* Explanation building: involves the iterative examination of a number
specially selected cases to test a certain posmlathis type f data analysis
involves the building of an explanation while cotieg data and analysing it.
Saunders, Lewis and Thornhill (2003) state thatlanaiion building is still

designed to test a theoretical proposal, but iitemative manner.
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According to Yin (1994), explanation building idated to explanatory case studies in
that these types of case studies still test hygethand are not hypotheses generators

like exploratory studies.

3.6.2.Inductive qualitative analysis

Inductive data analysis is the second categoryuafigtive analysis that was defined
by Saunders, Lewis and Thornhill (2003). In theuicitie approach, the theoretical
framework is developed from empirical data whicholstained from a number of

relevant cases.

With this approach, there is no theory or framewatkhe start of the research. The
aim of the research is to postulate a firmly graddheory, using qualitative data.
This approach is used when existing theoreticahéaorks are too restrictive or do
not reflect the essence of the research. Sauridasss and Thornhill (2003) state that
the use of an inductive approach could allow a ddad develop between the social

reality of the research participants and the thétoay emerges.

Saunders, Lewis and Thornhill (2003) state the atisla approach may be lengthy
and involve concurrent analysis of various ideasnter to develop a valid theory.
Also once a theory has been developed using indueipproach it still needs to be

compared with the existing body of knowledge.

3.6.3The qualitative data analysistechnique used in this study

The research approach used in this study was thective approach. The research
data was collected within the research context thiedresearcher was part of the
research process. In addition, most of the dateateld was qualitative in nature. As
an interview schedule was used, data was analysearding to the open ended
guestions. This process was done manually relédveach objective as is illustrated

in chapter four.
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3.7 Fieldwork

There were no problems identified in the actuaémiew process. However, it was
found that there were certain questions which sedapartments could not answer
which underscored the importance of this resedtichivever, in order for the process
to flow smoothly the people involved in the relatmmponents parts of the system
should have a fairly good comprehension of howrthelleagues work and operate
and of how the entire system is inter-linked.

It was noted that the quality and production suigésa could not answer questions
that were relevant to the functional day to daydpagion control activities further
confirming the importance of this research.

3.8 Conclusion

This chapter discussed the research methodologgwiedl in conducting the study
and reported on the fieldwork. Problems relatingthe fieldwork which were
minimal were mentioned above. In addition, sigaifit data was yielded from the
interview process as a result of the responderitmgly divulging more information
than was anticipated when the questionnaire wastaarted. The sample consisted of

15 senior Cataler employees who were intervieweabtain data for this research.
This chapter outlined the research methodology whias a qualitative one, based on
open ended questions. The population and samm@ensre discussed, as were issues

of validity and reliability.

Chapter four presents the analysis of the datar@uatdrom the interviews.
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CHAPTER FOUR

PRESENTATION OF RESULTS

4.1 I ntroduction

Chapter four summarises the principal findingshig research study. In this chapter
the data was collected from the interviewee resporniat are employed at Cataler
South Africa. The data was grounded largely in\tiesvs of the participants across
the supervision levels in the production contrabduction and quality department.
Each respondent was asked the same set of resgaestions and their responses

were recorded objectively.

4.2 Interview Response

An open ended interview schedule was used to gpbreses (Appendix 3).

Certain questions pertaining to the production @rtinction could not be answered
by the quality and production plannindgepartment supervision as they lacked
appropriate process knowledge. This was to be ¢ageand underlined the
importance of this research which was conductadentify reasons for inefficiencies
in the production planning process.

4.2.1 Objective 1:.To evaluate theinventory system
The following questions were relevant to the abobgective: Questions 1; 6; 8

Question 1: What are the steps in the producti@mmphg and control system at
Cataler South Africa?

Question 6: What is the inventory policy?

Question 8: How are orders monitored ie order \ivelg?
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Findings:

Respondents in the quality department and produa&partment were not able to
critically give an answer; however, the respondertisnowledged that there was a
problem with the inventory system.

Respondents in the production control departmekh@egledged that there was a
problem with the inventory system as steps, ohjestiand monitoring of inventory

was not clear and not performed. Respondents adkdged that there was no

inventory policy for raw material and finished gsod he respondents indicated that
there was no system in place for the monitoringthef orders against what was

delivered.

4.2.2 Objective 2:To evaluate the procurement of raw materials
The following questions were relevant to the abobgctive: Questions 2; 3; 4; 5; 7;
9;11

Question 2: Is raw material procured locally?

Question 3: Is raw material procured from overseas?

Question 4: What is the lead time of stock delivieoyn order to Cataler South Africa
locally?

Question 5: What is the lead time of stock delivieoyn order to Cataler South Africa
from overseas?

Question 7: How are orders placed on suppliers?

Question 9: What determining factors are used wit@cing an order on a supplier?

Question 11: Is there a delivery schedule at Cagdeth Africa for the suppliers?

Findings:
Respondents in the quality department and produda&partment were not able to
critically give an answer; however, the responderisnowledged that there was a

problem with the ordering of stock from suppliers.

Respondents from the production control departratatéed:

62



a. Raw materials are procured locally

b. Raw materials are also procured from Japan, Thheaa America

c. Lead time varied from stock item to stock item; somaterials had lead time
of 2 weeks

d. Lead time varied from stock item to stock item; somaterials had lead time
of 16 weeks

e. Orders are placed telephonically; emailed on assjsigeet or word document

f. No significant triggers to highlight the re-ordegin

g. No delivery schedule documented

Delays in lead time of raw materials from suppliees an impact with production
delays and output which results in profit lossed alt of this implies that Cataler

require a more effective system eg SAP system.

The production control department stated that tileob material was of a poor

guality. The information was outdated and inacaurat

4.2.3 Objective 3:To determine the impact of the need to place urgent orders
for raw materials

The following questions were relevant to the abobgective: Questions 12; 13

Question 12: How are shortages of material handled?

Question 13: What impact does a shortage of mateaiae on production ?

Findings:

Respondents from production and quality expressestration with the significant
amount of times where raw materials were orderggntty. The impact of such an
activity results in “rushed” jobs on the manufastgrline which could lead to a
quality problem. This is because members are “dyaribcused and not “quality”

focused.
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4.2.3.1Cost of airfreight

The respondents from production control had expessoncern with the costs
incurred due to the urgency of purchasing matdaoathe production as a result of
airfreight. The production control department haddihe shortages of raw materials
by means of airfreighting the stock to the business
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Fig 4.1 Airfreight cost of raw materials

4.2.3.2Service level agreements

The respondents from production control indicateat there were no service level
agreements with the suppliers. The level of ordenvas based on business to
business transaction with no agreement in places Whs seen as a problem by the

respondents and highlighted that attention wasiredjdor service level agreements

to be put in place.
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4.2.4 Objective 4:To establish an effective production planning schedule
The following questions were relevant to the abobgective: Questions 14; 15; 16;
17; 19; 20, 21; 22; 26; 27

Question 14: What is the impact of incorrect prdaucplanning?

Question 15: What are the manufacturing lead timéise production ?

Question 16: What type of production system is wgedataler South Africa?
Question 17: Is the manufacturing plant flexibl@at@ommodate customer demand?
Question 19: How is the efficiency of lines affettavith the poor production
planning?

Question 20: Which other departments are affectét the incorrect production
planning?

Question 21: What is the impact on the other depamts when incorrect production
planning takes place?

Question 22: How is the production plan communitati® all the departments at
Cataler South Africa?

Question 26: What type of manufacturing process diegaler South Africa have?

Question 27: Is the manufacturing plant flexiblet@ommodate customer demand?

Findings

All respondents had expressed dissatisfaction thighproduction planning schedule
as there were no correct formalities, proper compation and procedures in place at
the time. It was noted that the respondents froempitoduction control department
were not familiar with the capacity planning foretimanufacturing lines, which

results in incorrect line balancing and throughpat being sufficient to meet the

customer demand. It was noted that all respondagteed that the just-in-time

principle tried to be followed through in the buess, but was not a success.

The respondents from quality department expressetrétion that when incorrect /
improper production schedules the members on tie Would not be focused on
quality. This results in parts being processedht final inspection area where the
inspectors were under tremendous pressure to pgdhghe part quick and b) to
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ensure that the customer delivery is made on tile production and quality

department were the key departments that are atfesith the incorrect production

planning.

It is clear that these issues must be streamlifilee.system must be adjusted to avoid
the loss of time, waste of incorrect parts beingiafactured and improve efficiency

levels. In addition if action is taken, this shoirgprove the morale of the staff.

4.2.4.1Number of model change overs experienced

Respondents stated that if parts had to be chaoggdthe line for a different model,
then it would be done with no problem, but the peoboccurred that there would be
left over stock from previous models (excess) ana shortage of stock due to quality

problems on the manufacturing line.
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Fig 4.2 Number of model change overs
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4.2.5 Objective 5:To ensuretimeousdelivery of productsto customer
The following questions were relevant to the abobgective: Questions 10; 18; 23;
24; 25

Question 10: How is the volatility in the mix arfetvolume of the customer demand
managed?

Question 18: Does the quality of the product gé#caéd due to incorrect production
planning?

Question 23: How are customer orders monitorednms of delivery?

Question 24: What is the lead time for finished dpatock to be delivered to the
customer?

Question 25: When must finished goods stock beveledd to the customer?

Findings

All respondents from the quality and production ai&épent stated that the customer
comes first and that delivery to the customer nipgsiade on time. However, this is
only achievable if production control issues theerial to the plant on time in order

to make the parts as the customer demand.

Production control stated no system was in placeghf® monitoring of the customer
delivery against the customer demand. Productiarirebrespondents indicated that
there was no clear lead time for finished goodsksto be delivered to the customer.
They are aware that the finished goods are delivevethe customer on a weekly
basis.

The quality department emphasized that when paere wnanufactured in a rush
manner, the focus on the production line was maentated at “quantity” and not on
“quality”. This results in the quality inspectiorphrtment having to inspect the part

more critically as they are afraid that defectiagtp could be sent to the customer.
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4.2.5.1Customer delivery performance
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Fig 4.3 Customer delivery performance

The trend in the graph above show that CatalertSafitca has not delivered at

100% on several occasions over the past 20 months.

4.3 Conclusion

This chapter presented the findings from the ingenprocess held with the
respondents. The results concerning research olgedtave been presented in
Chapter 4. The findings have indicated specificadhat the problems are relevant to
the five objectives. The value of the qualitatinedy is realised in terms of the depth
of answers from the small group of respondents wéie interviewed. The

conclusions relevant to each of the objectiveddhg discussed in Chapter 5.
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CHAPTER FIVE

DISCUSSION OF FINDINGS

51 I ntroduction

Chapter two of this study presented the literattereiew and chapter four has
presented the empirical data. The data presentelagjpter four provides a framework
for the interpretations concerning the perceiveddpction planning and control
problems at Cataler South Africa. This chapterditike results of the empirical work
to the literature review findings in chapter twodathus updates and provides

evidence on the research questions within CataletrSAfrica.

Therefore the discussion in this chapter is closelgited to the research objectives
and the pertinent questions this investigationosiétto answer. The problem that this
study aimed to investigate as stated in chapterwa® to evaluate the inventory
systems, procurement of raw materials, determitinegimpact of the need to place
urgent orders of raw materials, to establish aaciffe production planning schedule

which then ensures timeous delivery of productfhi¢ocustomer.

The subsidiary questions of this study were gumsliformulated to make it possible
for the main research objectives to be achievedyWere meant to clarify the main
problem under investigation and are therefore daghrin this study as research

objectives. Recommendations relevant to each abgeate made in chapter six.
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5.2  Discussion of Findings
521 Objectivel
* Toevaluatetheinventory system

Reference Questions: Questions 1; 6; 8 are rel¢gaht above objective.

The literature reviewed confirms that manufacturifigns focus on maximum
customer service, minimum inventory investment effttient plant operation. The
accuracy and completeness are important in manageofanventory to allow an

organisation to make informed decisions.

It was found that the inventory system at Cataleut® Africa was not monitored

correctly. Inventory known as stock is kept atstitiges within Cataler South Africa,
from raw material, work in process, and finisheddurcts. There is no systematic
approach or technology based programme that is ésathnual system is used with
the MS Excel programme to make spreadsheets aonddréata based on “walking

around” and noting down stock items on paper. irrascuracy of information results
in stock take discrepancies based on what was vexteinto the warehouse,

manufactured and sold to the customer.

There is no inventory policy established where cipjes can be set and monitored on
a weekly basis and reported thereon. At a stratégyel, the essential role of
inventory is not being used to support the fiverapens performance objectives of

quality, speed, dependability, flexibility and cost

There is no efficient means of a “trigger” in tmwéntory system that is managed by
the production control department. Respondentsligigled that there was a gap in

the “how much to order”, “when to order” and “howvdontrol the system”.

Cataler South Africa has not identified which of #tock items are more important to
the business than others in order to prioritisenth®ome, for example, might have a
very high usage, so if they run out production va#llt and shortages will occur

resulting in the customer being disappointed ala$s of sales. There are items in the
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stock which are of high value content but slow mgviwhich results in high
inventory levels and high expenses in terms of absapital.

It was noted that the incoming stock upon receip$ wot captured onto the “excel
spreadsheet”. The delivery notes were handed tdfitlaamce department and the
capturing would take place once a week. This isohlpm as systems have not been
activated to show the true reflection of stock klde at Cataler South Africa.

In order to measure the success of the inventateny, it is advisable to periodically
evaluate and review the objectives that have be¢nnso the system and for the

department.

5.2.2 Objective2
* Toevaluatethe procurement of raw materials

Reference Questions: Questions 2; 3; 4; 5; 7; @réXelevant to the above objective.

As indicated in literature review, purchasing isportant to a business competitive
advantage, and that increased profitability, masketre and technological innovation
can be achieved through an appropriate purchasmtegy. In current purchasing
practice, orders from suppliers are placed with ititernational suppliers months

ahead.

Raw materials at Cataler South Africa apply to¢hemicals, stainless steel, ceramic
substrate, matting and boxes. The respondentsaitedidhat the chemicals that were
imported needed to be ordered at least 16 weeksnef before a consignment is
received at Cataler South Africa. The feedbackmgigethat no buffer/safety stock is
kept or if there is any it is kept to a minimumworse the incorrect safety stock is
kept on site. This is an indication which leadsh® poor reporting and monitoring of

stock across all levels and not identifying the kelicy for inventory.

Replenishment of stock is not ordered on time. l€at&outh Africa receives a
forecast from Toyota indicating what the expectellime for the one month firm and
three months forecast will be. This tool is notngeutilised to manage the stock

systems for procurement and manufacturing effigyent
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There has been no communication between the pilioduehgineering department
and the production control department to issuectiteect bills of material. The bills

of material that is currently being used is outdaiad inaccurate.

5.2.3 Objective3
* To determine the impact of the need to place urgent orders for raw
materials

Reference Questions: Questions 12; 13 are reléwdhe above objective.

Production planning and control are an importanhagarial function to determine
the quantity of outputs that are produced, the ebgoklevels of inventory and work

force that are required for the planning period.

Certain key precious group metals at Cataler Sditlta which are sourced via

Toyota require samples that must be tested byatharatory and the testing lead time
can take up to 2 days with an approval by the onstoon the third day. Once the

batches are approved, then the consignment caadpathed to Cataler South Africa
for further manufacturing in their process. Thedléine for despatch can take up to
three days. If batches are rejected due to a guyaldblem and should there be no
stock in the system pipeline at Cataler South Afritcan cause a delay in a shipment

of a final product to the customer.

The costs associated with importing material byfr@gight are high. The graph
presented in chapter 4: 4.2.3.2 shows that inase20 months airfreight of stock was
requested four times. Specific reference was madeet procurement of mats, which
are imported from America and Japan. The samenpanber for mats are used on a
variety of products and when customer demand isesawith no safety stock
available, then airfreighting of mats is made. Bhisrno monitoring of the airfreight
costs and no follow up of why airfreight has talpdsce. No corrective measure based
on improvement was noted. It is assumed that tisédomer requires the product, so
management airfreight material into South Africatben make the final product.

Better planning would reduce the number of occuresrof such waste.
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Enterprise resource planning (ERP) with the aidhef current Pastel system is not
utilised properly. No or poor information for theconciliation of the business’s

supply of products and services with the demandhem are therefore not integrated
on the ERP. The data accuracy and the input ofatataot seen as a priority and the

Pastel system is not used to its optimum level.

Cataler South Africa have a supplier listing, hoarwvhere are no service level
agreements in place with any of the suppliers. Thia problem for the production
control department as no supplier commitment carmiaele on orders placed by
Cataler South Africa. The local companies that sughemicals to Cataler South
Africa do not see Cataler South Africa as an imgatrbusiness to deal with, which
results in bad communication between the two bssie® An example given is when
a chemical is ordered, the supplier will not deemasiimportant. Cataler South Africa
will be seen as part of the pool of customers aifidoe supplied on a ‘first come first

service’.

5.2.4 Objective4

» Toestablish an effective production planning schedule
Reference Questions: Questions 14; 15; 16; 1720921; 22; 26; 27 are relevant to
the above objective.

Literature makes reference that a typical productgstem comprises of three main
components, namely, inputs, transformation anduistp These rely on subsystems
within the organisation to achieve the objectivédoviding the capability to satisfy
current and future demand is fundamental to theag@ment of the business. The
balance between capacity and demand can genergte giofits and satisfied

customers.

The production department at Cataler South Afriagehallocated machines that are
flexible to the model change-overs that would bguneed. However, the need to

decrease the amount of model-change overs musbked into.
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The following problems were expressed by the redpots when a production plan
schedule is not correctly communicated to the sugien:
= The products on the line have to change, whichltesu increased change-
overs. The impact of this could result in a quatitgblem
= The line efficiency does not meet the productiaqureements
= The line is not able to achieve the daily produttiarget
= A line can stand still for up to 15 minutes prior dstablishing what it must
produce for the day
= A shortage of product to the customer on time duthé “late” manufacturing

of a product

The respondents in the production control departiad indicated that they were not
familiar with the capacity planning, and did notokn which products could be

manufactured on which line.

When a part is produced with unsatisfactory quatyditional processing is required
to remedy the defect or, in some cases, the padrapped. The additional processing
is handled in two ways: in-line rework or off-limepair. With in-line rework, jobs are
routed back through production line for rework.the case of off-line repair, jobs
with quality defects are removed from the main limed sent for repair. This
additional process impacts on output for the lind ar to the next process due to the
additional time spent on reworking or repairing jble. In circumstances where poor

guality jobs cannot be salvaged, they are remonad the system as scrap.
Operational performance will be improved on the wafacturing line if the correct
guantity of material is issued to the line on tianed given sufficient lead time to

manufacture the required products.

The respondents stated that operational improvesmana required for shorter lead

times, high resource utilisation and correct stesiels in the plant.
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5.25 Objective5

 Toensuretimeousdelivery of productsto customer
Reference Questions: Questions 10; 18; 23; 24rBedevant to the above objective.

Pycraft et al, (1997) identifies cost, capacitynitig and quality constraints as

constraints within the planning and control acyivithich apply to most operations.

The Cataler South Africa manufacturing plant wilamufacture the product on the
three lines as per the order requirement for the @laere is no tracking of the stock
that is delivered to the customer. Stock that iswnfectured daily is not recorded
correctly on the data check sheets. The lead tforethe product to be manufactured
on the line are dependent on the diameter sizheoitém and the process it must be
followed. Product A can be manufactured in one wél an output of 550 parts per
day in an 8 hour shift pattern. Product B can benufectured in one day with an

output of 600 parts per day in an 8 hour shiftgratt

The inspection department in quality responded whle unhappiness that is
experienced when priorities for shipment to thet@uer are not communicated. This
shows that there is a breakdown in the communicatibannels between the

departments at Cataler South Africa.

The inspection department are pressured to do dtispebut the focus changes to a
“quantity” rather than a “quality” priority becauskee boxes must be shipped to the

customer.

Customer delivery is not monitored; no clear obyectvhen parts must be delivered
to the customer. The manufacturing plant can tgkewone shift to make the parts, it
then goes to the inspection quality departmenirfspection. The inspection of one
box can take a minimum of 1 hour and 15 min. Howeskould there be any quality
problems found; it can delay a shipment to thearust. The reason for that being
that production need to follow the rework or rejpobcedure which is based on the

type of non-conformance that was found by the iospe department.
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Customer expectations and satisfaction is an itolica the inventory system that
must be evaluated and reported on. The invent@tesymust be capable of showing
everything that is currently in the finished goadsentory, including what was
produced as of the latest parts that were manufadttin production. This will
optimise the chances of pulling parts for the coroorder in a timely manner and
notifying the production control department thag tharts are ready to be released.
The graph presented in chapter 4: 4.2.5.2 for tm&omer delivery performance
shows that 9 out of the 20 months were delivereD@%o. This is a poor reflection of
the business delivery to the customer and refldwas no continual improvement
programme is put in place to improve the deliveryhie customer. The importance of
customer delivery is not seen as an important eleénmethe business. It was noted
that this could be due to the relationship betw@ataler South Africa and Toyota.

Supplier delivery is not monitored by the produetmontrol department. If there is a
shortage of raw materials for a product, then It kave an impact on the production
line and will result in a short supply to the custy.

53 Conclusion

This chapter has presented an analysis of the malpitata in terms of the objectives
of the study. The objectives of the study were ys®ed and compared to the literature
review. In this chapter the exploratory data arel rdsponses were reported on and
discussed. Problems within the process were idedtdnd discussed. These findings
have led to recommendations been made pertinezadb of the objectives, which if
implemented and carefully monitored will addrese #hort comings which were
identified in the study. The net result will be iamprovement on work flow because
of out of stock situations being reduced. This walso positively impact on
productivity and will minimise inter departmentabnflict. The findings and
recommendations are further discussed in the reaqiter. In chapter six, conclusions
of the research are presented, the summary of e@kearch provided and the

recommendations limitations put forward.
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CHAPTER SIX

CONCLUSIONS AND RECOMMENDATIONS

6.1 I ntroduction

This chapter will conclude and summarise the kegdas learnt from the research,
and puts forward recommendations for the improvedlgction planning and control

at Cataler South Africa. The chapter also highBghdme of the limitations of the

study and makes recommendations for further rekBearc

The aim of this study was formulated as: perceipemtiuction planning and control
problems at Cataler South Africa, to evaluate theemtory system, procurement of
raw materials, determining the impact of the needplace urgent orders of raw
materials, to establish an effective productiompiag schedule which would ensure
timeous delivery of product to the customer. Inevrtb realise these aims a literature
review (chapter 2) was undertaken and this sergeithe foundation upon which the
empirical research was based. The next sectionswitimarise the key findings form
the literature reviewed and the analysis of thermfation shared during the interview

by the respondents.

6.2 Recommendationsto solvetheresearch problem

This section will present some recommendationsdasehe results of this study.

The previous chapter identified various areas thate lacking in the production

control planning aspect of the business whilstnapteng to continue with day to day
functions in production control. The research hstaldished that there is a close link
between the production control department and éheaming departments at Cataler.
The recommendations thereof are not separated dgnisation size but are rather

based on a culmination of information gathered fresponses received.
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6.2.10Dbjective 1. To evaluatetheinventory system

Recommendation:

Measuring the efficiency and success of the invgnggstem involves how well the
process helps with order placements on supplieedal€ need to invest in the
upgrade of the current Pastel system and utilisdaailities on the software allowing
for the adjustment of the ordering quantities amtivdry lead time to match the
current performance of the suppliers. Employedblénproduction control department
must be trained on inputting and working with Plastep management must drive
the activity in the business identifying the linkaig the demand-side and supply-side

of activities and remain competitive in the market.

The performance of the inventory reduction procems be measured in terms of
accuracy, completeness and time efficiency. Thesasares help to identify the
problems that exist in the process.

0 Measureof Accuracy: Accuracy in inventory reduction refers to the aate
cost estimation at the beginning of inventory asialy This allows the
company to determine the approximate cost assdciaith a required part,
further leading to the complete component assendagt analysis. To
determine the true benefits and return on inventedyction, the total costs of
reduced inventory have to be measured againsinthial inventory costs. In

fact, inaccuracy in inventory leads to reductiop@&rformance (Sari, 2008).

The existing inventory management process in Qagdeith Africa does not appear

to be accurate since the approach to cost estimetioot precise.

0 Measure of Completeness: Completeness in the inventory management
process is described by tracking every cost througlthe lifecycle of the
commodity. This allows the organisation to analyse amount that was
actually spent. Since the price per part are tlygdst costs incurred, it is
essential to track these costs and look out forbs prices in the market.
Other than price per part costs, transportation \®aatehouse costs are also
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required to be captured accurately. Lifecycle-basedntory models are often

used for proper use of resources (Gabel et al4)200

The existing process in Cataler South Africa lacgspleteness of cost-tracking due
to inaccurate reporting of transportation costseskhdeficiencies make the cost

process incomplete as the total actual costs dreenorded.

Data Collection for Inventory Management | mprovement
In order to improve the process in its entiretygaar that would need attention are
outlined below:

o Central Governance: In recent months, Cataler South Africa has begun
improving processes by means of new business wettebtechnology to
maximize profit, quality and profit. During a timef change and
transformation, the business needs to ensure thgir@cesses are being
monitored and that employees understand and follew procedures.

0 Process maps and guidelines: A policy into the inventory reduction process
is required based on the demand and supply.

o0 Accountability: Responsibility and authority charters must be dray for
employees and must be held accountable for adheongxpectations.
Employees should be focused on how their actiorlk atfiect the overall
performance.

o Training: To ensure the employees understand the invent@yagement
procedures, information sessions and training rteetle offered to them.
Discussion and presentations addressing the impmrtaof accuracy,
completeness and time efficiency must be commuecat

o Strategic Decision making: Tracking all inventories is a cost effective optio

to reduce the unnecessary waste in the system.

Training of the production control staff to aligietr knowledge to inventory
management, capacity planning, product knowleddearsced computer training will
advance their systems thinking and ultimately imprahe performance of the
department. It will allow them to understand thgecbves of the department and the
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important role the production control departmertyph the business. The linking of

their daily activities has an impact on the bussnes

The inventory costs that must be managed includ¢ obplacing an order, price
discount costs, working capital costs, storagescadisolescence costs and production

inefficiency costs.

Stock take: It is advisable for investigation to take place @l items that have a
discrepancy. Do not wait for the following stockeeo take place thinking that there
won't be another discrepancy. The five why conaapst be used for investigating
the discrepancy. Corrective measures must be pptaice to prevent a mistake or

problem from reoccurring.

Visualisation of key reports and tracking:

It is suggested that the delivery schedule of thppker be made available in
graphical form and that the actual delivery be ¢atkd thereon. The benefits of this
being being that the Cataler staff will then mandbeir workloads so as to
synchronise with inbound delivery schedules. Tisualization is a means of a

communication to all departments of delivery status

Stock received at receiving inspection must be weagt onto the system to reflect
actual stock on hand. This must take place on #yeod the delivery and not once a

week.

6.2.20Dbjective 2: To evaluate the procurement of raw materials

Recommendation:
The production control department must manage thetatday tasks. In managing
the inventory system, they must be taught the Wolg decisions:
= How much to order based on when replenishmentjsined
= When to order; at what point in time at what leeélstock should
replenishment take place
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= How to control the system by means of the procedared routines

that must be installed to help make the decisions

The economic order quantity approach must be usethé replenishment of stock
based on the supply and demand for the produsentories priorities should use the
ABC inventory control system to concentrate theom$f on controlling more

significant items of stock.

The bills of material must include all material$. i$ advisable that production
engineering issue the bills of material to the piitbn control department. This will
aid in assuring that all materials can be loadeid time system and correct usage for
each product is recorded.

6.2.30Dbjective 3: To determine the impact of the need to place urgent ordersfor

raw materials

Recommendation:

Cataler South Africa need to follow the strateggtthoyota use for global business
development —léarn local, act global’ — which means learning about unique local
needs and requirements and adapt to them whilegdglmbal coordination for the
operational excellence. This strategy systemayidalbs tacit local knowledge from
various suppliers around the world, blending anegrating it, and finally sharing
and applying it on a global scale. Therefore theatstyy goes beyond local
customization as it is about systematic and cootisuway of leveraging local and
global knowledge and about co-creating new knowdedgh a variety of local and
global partners. The cost factor for material via# cheaper which aligns to the
Cataler South Africa way of cost reduction actastiand will aid in higher
profitability. Cataler South Africa could investigathe procurement of certain
chemicals from local manufacturers and not haventiraported. Special attention
must be focused on the quality of the product enguihat all specifications are as
per the drawing requirement. However, service l@ageeements must be put in place
with the local and overseas suppliers in ordeetuee the business and orders.
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It is also recommended to have quarterly meetingh suppliers to discuss the
volumes forecast and current issues with orderiraggsses to make it far more

effective and suitable for Cataler South Africa.

6.2.40Dbjective 4: To establish an effective production planning schedule

Recommendation:
The production plan must be discussed with the yotion department, identifying
which products can run on the lines. The aim of diecussion is to ensure that

production control do not give production too mamgdel change-overs on the line.

The production plan must be issued and communiceteithe supervision on the
Friday of the week, so that the supervision carpgme for the following week. A
copy of the production plan must be visualisedhe production plant close to the
lines. This will allow management to view what igpected to be manufactured on a

daily basis.

Advantages of an effective production plan and dahieg:
- reduces staff compliment by eliminating wasted tiamel improved process
flow
- reduces inventory costs by reducing the safetykstand unnecessary work-
in-process inventories
- optimises equipment usage and maximises capacity
- utilises staff to their full potential

- improves on-time deliveries of product to the costo

Visualisation of key reports and tracking:
» Delivery schedule of supplier: show plan versusiact
» Customer demand shipment requirements at the yuadpection area

* Production planning schedule at line-side and extielity inspection area
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It is recommended that Cataler embrace lean matuiiag for three reasons. First,
the highly competitive, globalised market requitkat companies lower costs to
increase margins and decrease prices through ithenation of all non-value added
aspects of the business. Second, customer resporss is important. This means
embracing the notion of production efficiency byetieg the Just in Time demands
similarly rapid product mix changes and increasemanufacturing velocity. Finally,
producing desired goods quickly wont maintain aketshare if the product isn’'t of
high and consistent quality. Thus, efficiency, mspveness and quality are three key
goals for lean manufacturing which can be incorfeataat Cataler South Africa in

future.

Operational excellence is required for the depended reliable deliveries, short lead

times, resource utilisation and sufficient invegttavels.

6.2.50bjective 5: To ensuretimeous delivery of productsto customer

Recommendation:
Visualisation of key reports and tracking:
» Customer demand shipment requirements at the guadpection area

* Production planning schedule at line-side andagtlality inspection area

Any changes in the plan must be communicated togtradity department and the
shipment requirements that will be visualised miostchanged to meet the new

customer requirements.

Monthly meetings are recommended with the custamdollow up on the monthly
customer delivery requirements. It is recommendbed if delivery to the customer is
not met, then an investigation must take placecamkective measures be put in place.
If Cataler South Africa improves their Pastel sgst® include a proper inventory

management system, this will be triggered in trogmm.
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6.3 Recommendations for Future Studies

Further research might be to investigate the poisgibf the bar coding system that
can be used for the product which would allow @astanning of products into the
system. This would require investment but in theglderm would result in lower

costs.

Further research would be proposed as the busmaesses to look into the effect of
organisation size on lean manufacturing and stogproducts when additional

business is expected in 2015 with a new Originaliggent Manufacturer.

6.4 Conclusion

The production planning and control problems at@atSouth Africa were identified
and it was demonstrated that they are criticale@ssurhe costs involved in the
airfreight of material, loss of material by not tajng, stock losses and customer
dissatisfaction are serious business issues, allhaidh harm Cataler South Africa’s
reputation and bottom line. The aim of this studaswo evaluate the inventory system,
procurement of raw materials, determining the inbpzEcthe need to place urgent
orders of raw materials, to establish an effecgix@duction planning schedule which

would ensure timeous delivery of product to thet@uner.

This research focused on five objectives, all ofclwtwere discussed in the literature
review in Chapter 2 and shown to be areas of impecd. The fieldwork
demonstrated that each of the five objectives ggked weaknesses at Cataler South
Africa. In keeping with the literature in terms bkst practice, relevant to the
identified shortcomings at Cataler South Africatetule recommendations have been
made to address them.

In spite of the small sample size limitation, thiady has investigated the concept of

production planning and control at Cataler Southcat The literature reviewed, and
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information obtained from the interviews confirm#tht the perceived production

planning problems stated in the problem statemexist.

Suitable and appropriate recommendations have paemade which if carefully
implemented and monitored should improve the prodacplanning and control
problems at Cataler South Africa. This in turn ddocontribute to better outputs,
customer satisfaction and increased profits.

In chapter six, conclusions of the research hawen hesented, a summary of the
research has been provided and recommendationsvotohaddress the shortcomings

at Cataler SA made. In addition the limitationghef research were stated.
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Westville Campus

Private Bag x54001

DURBAN, 4000

Tel No: +27 31 260 3587

Fax No: +27 31 260 4609
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10 October 2011

Ms H Cosme (204515633)
Graduate School of Business

Dear Ms Cosme

PROTOCOL REFERENCE NUMBER: HSS/1014/011M

Appendix 1

PROJECT TITLE: Perceived production, planning and control problems at Cataler South Africa

In response to your application dated 5 October 2011, the Humanities & Social Sciences Research Ethics Committee has considered
the abovementioned application and the protocol has been granted FULL APPROVAL,

Any alteration/s to the approved research protocol i.e. Questionnaire/interview Schedule, Informed Consent Form, Title of the
Project, Location of the Study, Research Approach and Methods must be reviewed and approved through the amendment
/modification prior to its implementation. In case you have further querles, please quote the above reference number.

PLEASE NOTE: Research data should be securely stored in the school/department for a period of 5 years.

1 take this opportunity of wishing you everything of the best with your study.

Yours faithfully

s AL

Professor Steven Collings (Chair)

Humanities & Social Science Research Ethics Committee

cc Supervisor — Alec Bozas
cc Mrs. C Haddon

l 1810 - 2010 ‘

100 YEARS OF ACADEMIC EXCELLENCE

Founding Campuses: sm Edgewood

sm Howard College

Medical School

mm Pietermaritzburg m Westville
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Appendix 2

CATALER SOUTH AFRICA (PTY) LIMITED

Company Registration Number 2000/025433/07
PO Box 26371 Isipingo Beach 4115 KwaZulu Natal South Africa
9 Mack Road Prospecton KwaZulu Natal South Africa

Telephone +27-31-910-7600 Facsimile +27-31-902-4505
a m L Eﬁ VAT REG : 4920192475

22 September 2011

To whom it may concern,

This letter serves to confirm Cataler granting of permission for Miss Holanda Cosme, student
number 204515633 to conduct and use our resources for the MBA thesis, titled “Perceived

production planning and control problems at Cataler South Africa”.

Should you require further clarity, please contact the undersigned

Regards

N

7

Andrew Molato Maluleke

Manager: Human Resources and General Affairs
Cataler South Africa (Pty) LTD

Tel: (031) 910 7615

Cell: 082 905 6927

Directors: M Hattori* (Managing) R Yoshikawa* Y Sakamoto* S Moodley+
* Japanese + South African
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Appendix 3

Thispageisto beretained by researcher

1. What are the steps in the production planning and control system at
Cataler South Africa?

2. Is raw material procured locally?

3. Is raw material procured from overseas?

4. What is the lead time of stock delivery from order to Cataler South
Africa locally?

5. What is the lead time of stock delivery from order to Cataler South

Africa from overseas?

What is the inventory policy?

How are orders placed on suppliers?

How are orders monitored ie order vs delivery?

© © N O

What determining factors are used when placing an order on a

supplier?

10.How is the volatility in the mix and the volume of the customer demand
managed?

11.1s there a delivery schedule at Cataler South Africa for the suppliers?

12.How are shortages of material handled?

13.What impact does a shortage of material have on production?

14.What is the impact of incorrect production planning?

15.What are the manufacturing lead times in the production?

16.What type of production system is used at Cataler South Africa?

17.1s the manufacturing plant flexible to accommodate customer demand?

18.Does the quality of the product get affected due to incorrect production
planning?

19.How is the efficiency of lines affected with the poor production

planning?
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20.Which other departments are affected with the incorrect production
planning?

21.What is the impact on the other departments when incorrect production
planning takes place?

22.How is the production plan communicated to all the departments at
Cataler South Africa?

23.How are customer orders monitored in terms of delivery?

24.What is the lead time for finished goods stock to be delivered to the
customer?

25.When must finished goods stock be delivered to the customer?

26.What type of manufacturing process does Cataler South Africa have?

27.1s the manufacturing plant flexible to accommodate customer demand?

End of the Questionnaire

Thank you for taking the time to complete the questionnaire.
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