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4BSTRACT

This project report considers the implementation of the
"Juct=in=Time" manufacturing philosophy 1into the South African
furniture industry. The aims of the research were :-
1) To analyse the industry in terms of its productivity, its
present state of awareness of JIT and its attitudes towards
JIT implementation.
2) To provide a detailed case study of the Just-in-Time
implementation program followed by one furniture
manufacturer as a guide for others following in order

to encourage implementation.

The South African furniture industry is currently one of the
weakest industries in the country as regards productivity, return
on investment and value added per enployee. Most manufacturers
are unaware of the industry's poor progress and few manufacturers

have attempted formal productivity improvement programs.

The research included a survey of ten large furniture producers

all geographically located in the greater Witwatersrand area.

The JIT concept is new to the industry and to date has only been
attempted by three of the 868 registered furniture manufacturers.
The majority of companies in the industry are unaware of the

philosophy or are not committed to it.

The report details, in a case study, the successful
implementation program at A.F. Dreyer & Company. From experience

gained during the course of 1implementation at this company four
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(iv)

key factors were identified which would improve implementation

success, if correctly applied. These factors were :-

management commitment and style

the management of change

education and training

employee involvement.

The impiementation program at A.F. Dreyer followed a "Pilot
project" type approach. The major benefits of the project
includad reductions of up to 97% in WIP on the shop floor in scme
areas, reductions of assembly leadtimes of up to 90%, reductions
of up to 65% in flowline legnths and a reducticn of 20% for the
number of direct Jlabourers required. The benefits noted were
however localized to specific areas in the plant and are not

general plant improvements.
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1.0 INTROCYCTION.

"Japan, quality and productivity are three common words in the
field of manufacturing management today. A simple explanation of
this fact is that the Japanese manufacturing sector produces the
highest quality (conformance to specification) products in many
industries. Simultaneously, Japan is showing an extraordinary
productivity growth rate among major industrialized nations
worldwide. From 1960 to 1980, Japan's average annual growth rate
of productivity in manufacturing was 9.3% as compared to 2.7% in
the United States." [1] This outstanding productivity improvement
may be closely associated with Japanese manufacturing techniques,

the most publicized of which is Just-in-Time (JIT). [2]

"Just-in-Time is a disciplined approach to ir roving overall
productivity through the elimination of waste. It provides for
the cost effective production and delivery of only the necessary,
quality parts, in the right quantity, at the right time and place
while using a minimum of facilities, equipment, materials and

human resources." [3]

The above definition describes the goals of the phiiosophy
however it neglects to mention one of the most critical aspects
of the system, that of Employee Involvement otherwise known as
EI. Just=-in-Time 1is thus better defined as; "A manufacturing
strategy of continuous improvement through the elimination of all
non value adding wistes, and achieved through the total creative

involvement of all employees." [4]

In its broad sense Just-in-Time is a manufacturing philosophy and



strategy for survival growth and excellence, through improved
productivity and quality, but it is based on the fundamental
principle of respect for people and the vaiue of harnessing the

creative and problem solving abilities of all employees.

JIT alias Stockless Production alias Zero Inventories has become
a new way of 1ife among world class manufacturers. The approach
cannot successfully be described as a manufacturing planning and
control system only. JIT is this and a substantial amount more.
It is a philosophy. It is a philosophy that enhances good
manufacturing management, operational discipline, consistency,

and teamwork, within all spheres of business management.

"When the Japanese advantage of producing high quality goods at
low cost was first noticed, credit was given to the Japanese
culture and strong work ethic. Attenticn was then given to
differences in personnel practices, including factors such as
lifetime employment, multifunction workers, collective decision
making, implicit control mechanisms and government policy. Study
groups that were sent to Japan from the USA had preconceived
notions that the meaningful differences between Japanese and
Western manufacturing were :ultural and environmental. After a
visit, 24 General Electric executives admitted that the real
differences might be described as good manufacturing management,

operational discipline, consistency and teamwork." [5]

In contrast to Japan's excellent productivity track record
mentioned above , South Africa's situation has been bleak to say
the least. [n the last four years, our manufacturing con*ribution

to gross domestic product has shrunk by about 1% against a growth



target of 4% to 5% per year as set in the White Paper on
industrial growth strategy. [6] Figures obtained from the
National Productivity Institute 1indicate that between 1981 and
1986, manufacturing productivity dropped at an average rate of 2%
per year. [7] This coupled with a production price index growing
at about 20% per year [8] and world trade sanctions has made it
increasingly difficult for South African products to even reach

world markets let alone compete in them.

"We are moving into the knowledge intensive 1990's where people
are going to make more money from knowledge, and less from raw
materials. Even with the fairly generous assumption that gold
production would remain at current levels until the turn of the
century, South Africa could face a widening current account
deficit from the mid-1990's onwards. That is, unless it does
something now to create the right environment in which other
export industries are developed such that some of them will turn

into major foreign exchange earners by the late 1990's." [9]

It is the authors view that manutacturing could be that "major
foreign exchange earner" described by Clem Sunter 1in his book
"The World and South Africa in the 1990's". In order that this
"dream" materialize, as it did in Japan, it is imperative that
South African manufacturers come to terms with the requirements

of becoming World Class Manufacturers.

Many South African manufacturers have in fact realized the
importance of improving their performance and have started down
the 1long road towards WCM status. Companies such as Rowen

Engineering, Toyota South Africa, Afrox Gas Equipment, GEC Small



Machines, Fedmech, Promex, John Deere, Bosch, Dresser S.A. and WJ
Engineering have all started implementing the Just-in-Time
philosophy witn the aim of improving their manufacturing

periormance.

The author, who has been involved in the design and
implementation of JIT systems in the South African furniture
industry since April 1986, views the industry as a discreet
product industry with units being produced in relatively high
volumes and as such he sees it as an ideal environment for the
application of the Just-in-Time manufacturing philosophy. The
author is however aware of only one furniture manufacturer
(Anglo Dutch) nationwide that had attempted to implement
Just=in=Time before 1987. Unfortunately the implementati.n effort
at this company lested only two years and 1little progress had
been made before the attempt was abandoned. A summary of this
companies implementation efforts are presanted in the report. In
addition an interview was conducted with the product on manager

to identify the reason for the failure.

This project report considers the implementation issues of
Just=in-Time manufacturing in the South African furniture
industry. The research that was carried out had two basic aims:-
1) To analyze the industry in terms of its productivity, its
present state of awareness of JIT and attitudes towards
the implementation of JIT in the industry;
2) To provide a detailed case study of the road towards
Just=in-Time followed by one firniture manufacturer as
a "how to" guide for others following in an attempt to

1mprove future impliementation success.



In the attempt to meet these two basic ms the research
identified some key factors which contribute towaras successful
implementation, as well as some critical issues which may
suffocate the successfulness of the philosophy if not carefully

handled.

In an attempt to maintain a holistic view of Just-in-Time
implementation it was deemed necessary and desirable to include a
primary chapter discussing JIT within the South African
environment. "When implementing change in a dynamic environment,
it is of fundamental importance to analyze, not only the change
program itself, but also the environment of change in its broader
sense. No management practice in South Africa can be evaluated in
isolation from the overall Dbusiness and socio-political

scenario." [10]

Chapter 2 thus considers the wider implications of Just-in-Time
implementation in the South Africam environment. This chapter
introduces Just-in-Time and the present state of the environment
in which it is to be implemented. Since there are countless texts
which cover the Just-in-Time techniques little emphasis is placed
on the description of the actual JIT techniques within this

chapter or those following.

Chapter 3 presents an analysis of the present state of awareness
of Just-in-Time and attitudes towards the implementation of JIT
in the industry. In addition it provides an outline of the
operating characteristics of the industry which are both
different to other industries and are relevant to Just-in-Time

implementation. In order to obtain input for discussion under



this heading a survey was conducted.

The survey involved researching ten different furniture
producers all physically situated within the greater
Witwatersrand area. Two of the surveyed companies had started
down the long road to Just-in-Time production during 1987. One
company had attempted JIT implementation but had abandoned the
effort after 2 years in June 1937. Of the remaining seven, three
were totally oblivious to the philosophy, and four were aware of,

but not committed to it.

For further input the author also conducted an interview with the
senior project manager of the National Productivity Institutes'

Furniture Production Unit in Pretoria.

Chapter 4 presents a detaiied case study which discusses thte
design and implementation of a Just-in-Time system at A.F. Dreyer
and Company. The auther was employed as a part-time JIT
consultant at this furniture manufacturer between February 1987
and February 1988. The case study documents the work carried out,
in an attempt to guide other companies wishing to follow. In
addition to detailing the actual implementation progress made
during the period, the case study provides a set of guidelines
for future implementation pians. Chapter 4 provides an evaluation
of the manufacturing plant and its associated informai MPC system
prier to JIT implementation, it presents a description of the
application of the JIT philosophy in the design of an appropriate
layout which was developed after extensive research into product
fl.w quantities, routing information, bills of materials, man and

machine resource availability and capacities. Finally the



chapte~ considers the implementation procedures and manageme it
related issues which were predominant during initial

implementation.

In addition to the written word, the case study also presents a
1:85 scale model of the A.F. Dreyer Just-in-Time "factory of the
future". Since duplicates of the considerably sized,
3-dimensional model would be time consuming to produce, detailed
photographic prints are provided in the text. It 1is however
advisable to study the model to fully appreciate the advantages

of the developed Group Technology and Assembly Line type layout.

Chapter 5 considers the most prominent implementation issues that
emerged during the implementation of Just-in-Time at A.F. Dreyer.
This chapter is 1intended t~ prepare and introduce otner
Just=in=Time implementors to the probable problem areas of
implementation. This section discusses the following issues :-

- Management commitment and style.

The management of change.

Education and training.

Emgloyee Involvement.

The above issues are presented in an attempt to clarify their
importance and provide the implementor with a short guide as to

how these issuas could be approached.



2.0 JUST=IN-TIME IMPLEMENTATION.

2.1 The Just-in-Time Philosophy.

The philosophy of Just-in-Time manufacturing is embodied in the
Japanese statement "Avoid wuri, muda and mura" which means the
elimination of excess, waste and unevenness. It is based on an
insistence that one must _pproach perfection in quality and
eliminate the need for buffer inventories that mask quality

problems and reduce productivity.

Implementing JIT is a formidable challenge. It is not a "pink
pill" or a "quick fix". A top management decision to adopt
vust=in-Time represents a commitment to massive organizational
change, from business strategy through daily operating
procedv' #s, from the way the product is designed through the way
it is distributed, from the way corporate performance is measured

through the way incividual workers are evaluated. [11]

“"Just-in-Time techniques can pave the way for more repetitive
less irregular production. As the term suggests, Just-in-Time
shrinks lead time. It also shrinks space, distance, time lag
between when an error is made and when it is found, and
inventories. The most obvious visible results of Just-in-Time
may employ changes in equipment, plant layout, vendor selection,
freight arrangements, material handling, quality control, work
procedures, scheduling, labour training, labour assignments, and
the role of staff experts - in addition to changes directly
affecting inventories. Just-in-Time may be thought of as a

system of enforced problem solving. In  the Just=in-Time

'




environment of minimal inventories, problems in equipment, plant
layout, vendor selection and the rest of the above list have to

be solved or production comes to a halt for lack of parts.” [12]

It is not the purpose of this work to discuss the many techniques
used by Just-in-Time, but rather to discuss implementation
considerations of Just-in-Time in the South African Furniture
Industry. It is however necessary for the implementor of the
Just-in-Time system to be aware of the many techniques available
to him and the benefits which he may expect. In order that there
may be a good foundation for implementation it 1is expected that
the Just-in-Time "Chamnion" or head implementor is both aware of,
and familiar with, the techniques which are presented in Figure 1

and how these techniques interrelate.

"World Class Manufacturing", or the ability to produce products
with price, quality and delivery characteristics equal to the
worlds best, 1is built on four pillars: Just-in=Time production,
Total Quality Control, Total Productive Maintenance and Employee
Involvement. [13] Any three cannot function synergistically
without the fourth. AI1 four must be employed to attain the full
benefits of the system, however the area of tmployee Involvement

is seen as critical for the implementation of JIT.
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2.2 The Dependence f JIT on People.

Schonberger has compiled an Honour Roll which he calls the
- 0-0 s . This is a 1list of American based companies which
have achieved R 0 and 0 fold improvements in some a ea of

manufacturing due to the implementation of Just—in-Time into the

companies. At the time of publishing his boo World Class
Manufacturing in there were close to 00 different
companies on this honour roll. This list indicates th t JIT is
certainly not based on the Japanese culture, although in some
instances their culture does support the philosophy. JIT is
a management technology and Schonberger in his first boo
Japanese Manufacturing Techniques indicates that Management
Technology is a highly transportable commodity. He points out

that it is dependent on people involvement and not on culture.

The implementation of JIT in Western companies is recognized
widely as having very significant benefits. However as companies

rush to Implement JIT, difficulties arise mainly due to the

narrow focus of inventory reduction. A more integrative view of
the basic concepts behind JIT activities, and thus the
techniques indicated in Figure , is required for successful
implementation. Recognizing a pattern in the problems arising
during JIT implementation in many companies in the U.S.A., Canada
and Europe, and comparing it .o the implementation process in

Japanese companies, the role of wor er participation is viewed as

a foundation of successful JIT implementation.

Arthur Young and Company, a management consulting practice in Los

Angeles cite four prerequisites to JIT production. These are

































































