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Abstract — This paper presents the adoption of flexible
manufacturing systems in industries. It presented the use of
cost-volume-profit analysis to establish cost effectiveness of
FMS. The economic and social justification of FMS lies on the
cost effectiveness over years. From the analysis, it was
observed that FMS had a break-even point at annual output of
10,000 units with total cost $9,000. The variable cost was
observed to contribute insignificantly to the total cost.
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I INTRODUCTION

In recent years, advances in computer and its applications
has given rise to a stiff competition in the manufacturing
industries. Computers are central in computer integrated
manufacturing systems. This has led to quick delivery of
products of high quality and accurate standard, thereby
making conventional method of manufacturing unattractive.
With  significantly shortened product life cycles,
manufacturers have found that they can no longer capture
market share and gain higher profits by producing large
volumes of a standard product for a mass market in the face
of economic meltdown and dwindling energy supply.
Flexibility in product design and manufacturing are
necessary in today’s ever changing socio-economic society.
It is imperative that manufacturers have to modify their
operations to ensure a better and faster response to needs of
customers, ever higher quality of products, increased
flexibility and faster response in introduction of new
products as respond to the needs of market place.

Majority of third world countries manufacturers
had failed to braced up to the challenges of rapid changing
economic structure. This has resulted to capacity
underutilization and gradual winding up.

In order to redress this ugly situation, flexible
manufacturing system should be adopted by manufacturers
in the third world countries. FMS is a combination of
microelectronics and  mechanical  engineering in
manufacturing process that adapt automatically to random
changes in every possible aspect [1].
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It combines the flexibility of job shop with the high
volume production of fixed automation. In this paper a cost-
volume-profit analysis is done to justify the initial cost of
FMS.

I SYSTEM DESCRIPTION

FMS consists of NC or CNC machine tools
equipped with tool magazine and tool changers, set of
pallets and fixtures, part buffers, a tool storage area, a part
loading and unloading station and tool transport system. It
has the capability of producing variable mixture of product
at medium production rate. It has the capacity of changing
part program and physical set-up without loss of production
time [2].

FMS gives a comprehensive flexibility in
manufacturing system. These flexibilities include process
flexibility, product flexibility, production flexibility,
machine flexibility, operation flexibility, volume flexibility
and routine flexibility. This is achieved with the aid of well-
structured computer programs, see example in figure 1.
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Figure 1: Configuration of Flexible Manufacturing Cell
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A. Cost Function

Cost analysis scheme is important to show how a
FMS should be financially justified. Changes in variables
like unit variable cost, unit sales price, total fixed costs per
period, sales volume and sales mix will affect profit. Cost-
volume-profit analysis is a study of how total revenues and
total costs vary with changes in sales volume. Knowledge of
nature of costs and cost behavior is a pre-requisite for better
understanding and appreciation of cost-volume-profit
analysis that are essential for decision making [4].

Nature of cost: Manufacturing processes broadly
involves two types of costs; manufacturing costs and non-
manufacturing costs. In typical analysis, costing deals with
manufacturing costs only. Manufacturing costs are classified
broadly between capital and revenue costs. Capital costs are
items retained in business permanently for use in generating
future revenues. Revenue costs are expired costs. In other
words, whilst capital items are carried in balance sheet as
assets for generation of future revenues, revenue
expenditure are written off in the profit and loss account of
the period which they were consumed.

Cost behaviour involves the consideration of the
behaviour of costs at various levels of activity, and how this
affects cost in decision making. A good knowledge of cost
behaviour will disclose the pending costs and benefits which
shall result from the decision to be taken. In essence, it
educates the managers on possible outcomes and the cost
implications of their action [5]. FMS leads to high volume
of product with reduced man-hour, thereby reducing the
total cost of manufacturing.

B. Break-Even Chart

Break-even chart shows the effect of changes in
output level on the costs of different method of
manufacturing. The break-even point for this chart is the
output level at which the cost for the manufacturing methods
are equal. It should be noted that when more than two
manufacturing methods are plotted on the same chart, there
will be break-even point for each pair of production
methods.

For adequate cost-volume-profit analysis, total
costs of the firm must be separated into fixed and variable
costs. If all the costs of the firm were variable, break-even
point will occur at zero sales volume on the other hand, if all
the costs where fixed, the break-even point would occur at a
point where revenues will equal the total fixed costs, and
therefore, profit will be equal to the sales revenues.

The break-even point can be computed by dividing
fixed costs by contribution per unit [3];

B_F 1)
C

where B = break even point

F = Fixed costs

C = Contribution per unit
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Figure 2: The break-even chart for FMS for the period of
twenty years annual output.
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Figure 3: The break-even chart for FMS for the period of
twenty years.

C. Discussion

Fig.2 shows the cost volume profit plot of a FMS.
The break-even point is at annual output of 10,000 units. It
has a good angle of incidence indicating reasonable profit
margin. The contribution of the variable is negligible
because cost reduction is associated with FMS. From the
plot so far, it represents a perfect break-even chart for
flexible manufacturing system which will in turn fast track
the industrial development of the third world countries [6].

Fig.3 shows the comparison of FMS and manual
method on cost-volume plot. At higher annual output, it
becomes necessary to adopt FMS. In today’s global market
standardization, high volume, cost -effectiveness and
reliability are essential ingredients of manufacturing system
and FMS gives these features and more [7]. Therefore, for
third world manufacturers to be relevant in the modern
trend, they have to adopt FMS to fast track the development
of industries.
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Il CONCLUSION AND FUTURE WORK

This work reviewed the cost-volume-profit analysis to
justify the initial cost of FMS.

Flexible manufacturing system is a complete system
that takes care of the process flexibility, product
flexibility, production flexibility, machine flexibility,
operation  flexibility, volume flexibility, routing
flexibility etc.

The cost analysis shows that the changes in variables
like unit cost, unit sales price, total fixed cost per
period, sales volume and sales mix affect profit.

From the break-even analysis, figure 2 shows how the
angle of incidence indicates reasonable profit margin
and the variables negligible because of the association
of cost reduction with FMS while figure 3 shows the
necessity to adopt FMS at a higher annual output
thereby making the third world manufacturers develop
their industries.
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