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An Introduction to MRP

MRP techniques (Materials Requirements Planning) are a relatively new solution to a classic
problem in production: that of controlling and coordinating the flow of materials so that
they are ready when needed, without having to hold large inventories. The calculations
underlying a MRP system are fairly simple and have been known for many years. The most
complicated factor in these calculations is the large volumes of data that have to be handled.
Consequently, in MRP set-ups, there is usually a large computer and a complex and
expensive package of software. Until a very few years ago, MRP systems were only used by
large companies, as the significant investment required to implement them made them
prohibitive for most. The drastic reduction in the prices of computers have led many small
and medium-sized companies to reconsider introducing a MRP in their information systems.
The MRP systems are the equivalent to production accounting.

One important point to be made here is that the MRP systems are not a closed body of
knowledge but rather have been evolving continually. Initially, when the acronym MRP
meant «Materials Requirements Planning», the system was used to coordinate only the
materials in the production plant. Later on, work center load control, finite load
management, manpower requirements management, etc. were included in the system so that,
while the acronym MRP remained, it meant «Manufacturing Resource Planning» and was
called MRP-II to distinguish it from the MRP of the first generation.

In the following paragraphs, we will attempt to briefly and simply discuss the concepts
underlying a MRP so that the reader may know them and, if he is interested, subsequently
deepen his knowledge of these concepts in specialized literature.
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Requirements explosion

At the roots of the MRP systems is the distinction between independent demand and
dependent demand. Independent demand is understood to be that which is generated by
decisions beyond the company’s control. For example, the demand for finished products is
usually external to the company in the sense that the customers’ decisions cannot be
controlled by the company (although it can influence them). The demand for spare parts
would be another example of independent demand. Dependent demand, on the other hand, is
that which is generated from decisions taken by the company. For example, if the demand
forecast for next month is 100 cars (independent demand), the management may decide to
manufacture 120 this month and consequently it will need 120 carburettors, 120 steering-
wheels, 600 wheels, etc. The demand for carburettors, steering-wheels and wheels is a
demand that depends on the decision taken by the company to manufacture 120 cars.

This distinction is important because the stock control methods used for a particular product
will vary completely according to whether it is subject to dependent or independent demand.
When demand is independent, statistical methods are used to forecast this demand, generally
based on methods that assume a continual demand. Thus, if the observed sales of a particular
product A have been

12, 4,0, 13,7,0, 8, 5, 11, 12,0, 9

during the last twelve months and it is known that this product is subject to an independent
demand, it could be decided to maintain a stock of 12 units of A, which would give a
reasonable guarantee of meeting demand in most cases. If, however, this product A is only
used to manufacture another product B, the months of zero demand observed for A
correspond to those when production of B is also nil and as this is a decision taken by the
company, it would be absurd to hold a stock of 12 units of A every month knowing that in
some months none of this stock will be used. In this case, the availability policy of product A
should be dependent on the decisions taken on the manufacturing of product B.

The master production plan

In the case of dependent demand, all the manufacturing, purchasing and raw material and
component storage decisions will depend on the decisions taken regarding the production of
the products they are used in. The master production plan establishes the final product
assembly schedule (the products that are delivered to the customers) over a fairly extended
period of time. It should show the quantities to be manufactured and the dates by which they
should be completed. The information fed into the master production plan includes both the
future sales forecasts (performed by statistics specialists) and firm orders with delayed
delivery. As these values vary over time, the master production plan is a dynamic plan that
should be periodically updated.
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Component explosion

Once a tentative master production plan has been proposed, production planning should now
turn to the problem of manufacturing and purchasing components and materials. The first
step consists in determining component and material requirements. This step is called the
component explosion.

The information required for this explosion is provided by the Bill of Materials which gives
for each product the list of those other products that are involved in manufacturing and
assembling it and the quantities required of each component product.

In order to bring a little order into the discussion, we call final products those that are
directly delivered to the customer, subassemblies are those which have already undergone
some sort of transformation but are not yet final products and components are those
products that the company purchases directly from its suppliers. In the discussion that
follows, we will use the data from the following example.

Consider the structure of two products, X and Y. Assembly of product X requires two units of
subassembly A and 1 unit of subassembly B. Assembly of product Y requires 1 unit of
subassembly C, 1 unit of subassembly D and 3 units of component M. Subassembly A, for its
part, is composed of 1 subassembly C and 2 components N. Subassembly B consists of 1
component N and 3 components P. Subassembly C consists of 1 component M and two
subassemblies B, and finally, subassembly D .is composed of 1 subassembly B and 1
subassembly C.

This same information on the components and subassemblies required for each final product
and subassembly can be represented in graph form by means of a tree for each final product
and subassembly. In our example, this representation would be that shown in the Figure of
Exhibit 1.

It can also be represented in tabulated form:

X 2 1

Y 1 1 3

A 1 2

B 1 3
C 2 1

D 1 1

M

N

P
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