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Preface

This series of monograpis is based on the premise that the United Nations
Industrial Development Orgamization (UNIDO) can meet the management
needs of the developing countries eftectively and efficiently only if technical
assistance programmes are focused on the practical problems confronting
managers and industrial administrators in these countries.

This monograph is concerned with the application of management
information systems as a tool and technique to raise the efficiency and
performance of industrial enterprises. It discusses the philosophy. design and
basic requirements of a management information system (MIS) and argues
that proper use of an MIS is a prerequisite for raising the effectiveness of an
enterprise. It maintains that the degree of sophistication of the system should
be carefully studied by organizations in developing countries to ensure that
the system chosen shall correspond to the needs and capacities of each
organization.
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Background

The executive of any organization must decide how much he should know
about the detailed, day-to<day operations of his organization. One school of
thought has held that he should know everything. This philosephy has led to
a proliferation of so-called Management reports in many organizations, to the
point where the administrator is so overburdened with the tools of
management that he has no time left to manage,

The growing complexity of management and the speed and flexibility of
modern computer technology have led to increasing acceptance of a new
concept of management information. According to this concept, it is no
longer possible for an exe-utive to know and retain in his head everything
ahout the operation of his organization ; the proper amount of information he
should have is the least amount that wil still enable him to control all phases
of his organization. For such a concept to have practical value, the executive
must also be able to answer promptly almost any question about the
operation of his organization.

Decision making, a function that should be performed only by highly
qualificd persons, consists of retrieving, processing and reducing data;
weighing the alternative solutions against the given criteria and finding the
best; and issuing the orders and controlling their execution.

The quality of the decision making and the efficiency of management
can be measured by the performance of the company. However, decision
making is deeply influenced by the auxiliary functions. i.e. data retrieval and
reduction and feedback control of the orders given. The management
information system links decision making, the proper function of
management, with its environment, the managed plant.

The environment

Originally, information systems were very informal. Such systems, only
sightly modified, are still used in many plants today. In an informal system,
the information is gathered manually and transferred orally or in
hand-written notes. The advantages are its low cost and rapid




umplementation, s disadvantages are long respomse tinre, distortions i the
vommunication chaniels and s i the sope and amount of mtonmation
gathered and processed,

In recent vears. aoapid st from ol to tormal imformation
satems has taken place. The entrely tormal mtomuation ssatem s an aid,
and a very powertul one at thar 1o nanagers, butat cannot produce strategre,
poboy-makimy decisions, decisions that mvole creative thimking: under
condittons ot uncertamty it can onlhy facibitate the making of suclt decisions,
Heneeo the constantly grow g burden of decision makmg will contime 1o lie
with management. The development ot mtormation-processing techinology
based on computers, however, does offer the means of alleviating this burden,
for an MIS can produce the rovtine. operational decisions that are made at
the factory level. This monograph iy imited to discussing the use of MIS for
this type ot decision making.

Most companies operate under the tremendous pressure ansmg trom
competition. This pressure tends to it the amount of time available for
planning and the execution or revision of plans. How does & company meet
IS competition’ By offering a good product at u reasonable price and
keeping a customer satistied. It can do this by providing prompt answers to
questions on u multitude of matters, such as order status or scheduled
shipment date. Management is therefore faced with tlie need 1o plan and
schedule material, men and machines in response to clranging demand.

Departmental conflicts may persist within the company when attempts
dre made to reconcile the requirements of sales, production and finance.
Departments tend 10 take into account only the costs and information
important to them, ignoting those outside their spheres. The sales depart ment
1s well aware of the importanc: of customer service and the need for
substantial mventories, The production department is concerned with the
utilization of its resources. Finance, on the other hand, watclies over
excessive inventory and carrying costs. fearful of cash drains and their effect
on profits.

Although these departments need the same data for different purposes,
they usually end up providing and maintaining their own files. However,
production problems must be solved from the viewpoint of the organization
as 4 whole.

General approaches to processing of information

In commercial computing, two distinct approaches to the processing of
information exist. One is batch, or periodic, processing and the other is
in-line, or continuous, processing.




Batch processing is quite satistactory for most daccounting and similar
work; this type of work was the first to be automated. From there, batch
processing methods were carried over into other areas, including operating
support systems. There, however, these methods turned out to be less
satisfactory because records became out of date between processing cycles
and reports showed status conditions as of some past date, or summaries of
activity were cut off at, and reported only up to, some such poirt in the past.

These deficiencies. inherent in periodic processing of data in batches, can
be overcome by continuous processing methods permitting transactions to be
entered in random sequence and at more or less random times. In-line
processing is not just a technique, but is rather 4 philosophy on which to base
a management information system (MIS).




A meinagement information system

A MIN may be detied as svstem  that provides selective, timely
itormation to the user. It can make any mtormation i the dats base
mmmediateby aviilable to the user. to satisty his anticipated. as well as Ins
unantiapated. mtormation regurements. The most mportant objective ot an
MIS v that ot miproved control. which to a longe extent deternunes the
partormance ot the business, through o reduction m costs and mcreased
protitabibits - An MIS makes use of available resources to provide managers, at
all tevels and i all functions, with the mtormation from all relevant sources
that will enable them to make timely and effective decisions planiing,
diecting and controlling the actvities for whicl) they are responsible,

The tvpical executive does not kiow spectfically what data he nught
need moa contingency, probably becuuse he has not been thmking of his role
and his tunction i the context of data Most of s actions are based on
mtormation e receives trom vanons sources, His essential function is to
evaluate mtormation. process it and take actton accordingly. Without data on
the pertormance ot s business. he vannot plai, cannot exercise control over
Operahions, cannot manage.

One of the mam problems designing an MIS is the structuring of the
ddta buse. The most significant attribute of a4 data base 1s that it serves as a
common base for a variety of applications and subsystems, Under older
methods, each department and functional group ot 1 business maintained ity
own files. with information organized so as to suit its particular needs. This
meant 4 considerable amount of duplication of data.

For example, a typical inventory control record contained data such as
the following:

Number of part

Description of part

Standard cost

Raw material used for manutact ured parts

Purchase-order quantity or quantity discounts for purchased parts
Where information is to be used

All the data listed above was duplicated in at least one, and sometimes
all, of the following files on:




Cost sheets
Purchased parts
Rontings
Engineering drawings
Location of stores

It these files were transferred 1o and centralized in a computer system,
the cost of such duplication would be prohibitive in terms of botl, storage
and mamtenance.

When o data base for 4 sOmpuUter systemn sy set up, the goal of file
eficiency can be achieved by

rd . Fhmmating o g data duplication and ditferent versions of
data produced at difterent times:

thy Maknig access to the files as easy and economical as possible.

It the busmess executive does not understand the etfect of duta-base
development on organization and policy and fails to back the new operating
policy, the system will ot work. Maintaining the quality of the data base is
vital to the proper functioning of an MIS. The decision to install an MIS is 4
complex one. not unlike many other major business decisions. That is why
the management executive should not entirely delegate responsibility tor
making this decision but rather involve himselt personally in the question.

System design

The design of a system should provide for bringing existing procedures
up to date and creating new procedures for dealing with new problems. It is
thus a field where creativity must be exercised., recognized as necessary and
suitably rewarded. Such creativity must be exercised within a very strict
framework, limited by requirements and resources financial, technical and
human on the one hand and to a lesser degree equipment capability on the
other.

In the management field, it js important to learn to think of needs as
“information products”, comparable to industrial products in every respect.
In general, needs differ at each organizational level,

Senior executives engage basically in decision making concerned with the
tormulation of short-, medium- and long-term plans and in supervision.
Supervision comprises three activities:

Co-ordination

Checking results

Operational control for non-routine questions (responsibility is normally
delegated to others farther down the hierarchy).




A MIES asaisiy top manaeement to mprove decision making by
mtegrdtmg wms and data and by evaluating alternatives,

Middte managers are the tust 1o benetin trom the implementation of an
MIS because they Bave 1he tiresame tnk of solving routine prohlems. and
the MIS canassame much of the work A1 this fevel o would be desirable 1o
see s namy decisions antomated s possible (elosed -cncun decision-making
procedures without hiuman mtervention) so as 1o clear away the routine jobs
Lone mdiners mote e do - deal wath unasial or iportant events
tnon-rontime management ). the nuddle manager has notonby to cary ont the
directives recenved bur also to check onand measine the consequences of the
Jdeaisions taken.

The needs ot operating personnel are practical mnature, since they have
speatic jobs toeliminate bottle-necks, simphtv work | INMPIOve Processing,
elimunate useless tashs, and mtroduce antomatic imspection. Thisas the level
at which messures are determined that will influence the cost of information
and the cost-ettfectiveness of the system.

Throughout the whole design and selection phase of the MIS, men will
act as the interface between obwectives and needs. The effectiveness of the
proposed MIS will depend on the skill of these men and the quality of work
they doas:

Members of the data sutomation (MIS) committee
Members of the progect team

Company munagers

Operating personnel

Outside consuttants, where applicable

Figure I shows how the project team interacts with the organization,

The data automation (MIS) committee. composed of representatives of
muanagement and experts, identifies problems and defines the data-processing
policy. requests specific studies and sets priorities, examines the implications
of schemes within the c¢hosen guidelines, assigns responsibilities and
co-ordinates the various eftorts.

The project team consists of operation and management specialists. It is
in contact with personnel at the middle-management level in the organization,
who are already well acquainted with the practical problems in their
department and have given them much thought. With their knowledge of the
planned changes, the designers in the project team must exercise imagination
and initiative, without losing sight of the difficulties inherent in making a
change.




General management

v Finance,
MIS committee accounting i
Project leader Marketing

Chief analyst Project team Production

Chief Organization

programmer and methods

Data Personnel

processing administration

Research

Figure 1. Interaction of the project team with the organization

First stops in instelling & computer-based systom

An early step in installing any computer-oriented system is to screen and

organize the data to be used. Each orgnization should consider such
questions as:




Defimition of objectives
Rational employment of personnel
Reduction in stocks or overheads
Increased production
Improvement ot customer service
Intangibles

Centralization or decentralization of operations
Future pohey and strategy
Geographical spread of operations and eftective decision making
Modern management techniques
Decision making by operational research methods

Selection of equipment
Degree of automation of sy stem
Configuration of the hardware
Media and auxiliary equipment
Software, utility and specialized programs
Manufacturer’s services
Financial aspects. maintenance. guarantee

Personnel
Qualitications, training, selection ot teams
Human relations, employment benefits
Company policy regarding employment, social responsibility

i




Production phnning and execution

Hhie gathenmig and dissennation of information usually i the manutacturing
compaiy s most ditticutt problem. The manufacturing company s plagued
Wita a combnation ot problems that differentiates it from other companies.
s vosts wre hieavy - ats product is complex. The company  faces fierce
compettion, and 1t operates inoan ever-changing environment. Internal
conthicts anse trom decentiatized planning and excessive records. Information
s volummous scattered aud often ditficult to obtain.

Ditterent ty pes ot itormation must be dissenimated, such as:

Replies to miguinies
Standard, routine reports
Exception printonts
Shop paper

Special reports

bxpenience has shown that manufacturing industry needs an MIS i order to
organtze and maintain the basic files necessary for decision making.

An MIS should be designed to be integrated mto the plannig and
execution of production, as shown in figures 1la and Iib.

Planning

Operational planning begins with the preparation and forecasting of
orders. Information on stock availability and ordered items is obtained from
inventory records. Product mix or bills of material are also taken into
consideration.

After net requirements have been determined, the quantity of orders is
analysed to ascertain lot sizes and lead times for both purchased and
manufactured items. An assembly order is generated for the assembly area, a
shop order for the fabrication area.




System flow

Data
Primary flow base
Sales history | ACustomer orders
\‘ pey
.k Sales
Forecast forecast
analysis
|
¥ ;
Gross |
requirements

Product
structure

Product

tnventory

'

Activities replaced Net Requi
e Select requnr?ments r(iments
e Negotiate planning
® Release Order quantity
analysis
i
Purchasing y
Buy : Make
¥
Purchase
requisition Assembly Shop order
Purchase T .
order i i
Fabrication

Figure la. An MIS for planning production
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System flow

Capacity

Primary flow plan
S~
Capacity Operating | Shop floor
planning 7 scheduling control
X i
F i
| [ 4
Master records l{
[ M Invoice ‘
; Packing slip j
tioor
~ control
e j
) ¥
IPlant warehouse Inven-
v tory
| control
S, s 3
|
Activities replaced \L N
Branch
® Dispatching warehouse Customers |
® Rescheduling T !
o Expedctfng . Warehouse
® Production reporting Data
base
Figure IIb. An MIS for executing production
Exooution

Execution begins at the purchasing level with the follow-up of orders.
Varied execution functions are performed at the production and assembly
stages. Orders are rescheduled and distributed among work centres and
closely followed.
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Figure IV. MIS with a data base
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Finished goods and components move from the assembly and fabrication
areas to the inspection and receiving area. The final step in MIS operations is
a shipment authorization requesting the warehouse to pack and ship to a
branch warehouse or to the customer.

Interaction between subsystems

As illustrated in figure 111, any one subsystem, e.g. production control,
usually has interfaces with only a few other subsystems production planning,
stock control, payroll and works accounting in the etample chosen.
Nevertheless, designing an MIS (figure IV) should involve listing. studying,

grading and remodelling all the interactions between the various subsystems
of the organization.
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Inventory control

Materals and niventory control s one ot the areas where electronie data
processing can be utihzed best. Thi s especially  so it mathematical
techniques can be used in solving problems in this area. Combmung traditionat
techniques tor assessing the economic order quantity (10Q). and the pointat
which satety stock should be reordered with the forecasting technique of
exponential smoothing provides management with the mformation required
to control its business better. These techiiques help to attain:

Improved customer service

Accurate Costs to maximize profit and Improve competitive position
Reduced inventory obsolescence

Reduced average inventory levels

Improved manpower planning

Improved tacilities planning

Figure V shows the mformation flows necessary tor inventory control.

Controb of materials and inventory in an assembly plant is greatly
attected by information processing. because manufacturing requires that
accurate control over raw materials. subassemblies and work in process be
maintained. It is quite common, in most manufacturing organizations, to find
systems that control materials from the time they are ordered until they and
the finished product they are part of become finished-goods inventory or are
shipped.

Requirements for materials used in the fabrication of a product are
expressed in a bill of materials. This bill of materials is the document that
forms the basis for all action taken with regard to materials during
manufacturing. The requirements that are developed this way are then
checked against the inventory or lists of materials that are always bought, to
determine whether the required parts are in stock or will have to be
purchased and, if purchasing is necessary, how long it will take.

In an assembly plant, seasonal and economic conditions strongly affect
sales. For this reason the pulicy is to keep stocks of raw materials and parts in
the assembly as low as possible, which means that new schedules of shipment
from suppliers must be changed as often as several times a week to reduce to
an absolute minimum the inventory.

14
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Figure V. Inventory control—-information flows

Various statistical means for determining the EOQ and order point for
individual inventory items are widely used by manufacturing firms. The EOQ
and the order point are usually recalculated periodically as conditions
demand. The essential elements of most inventory control systems include a
requirement explosion system capable of identifying net requirements, a
reorder system, a perpetual control system and an evaluation system,

Depending upon the product line, inventory control systems vary from
on-line, real-time data collection and corresponding real-time computing to
relatively simple magnetic-tape and punched-card-oriented systems. There is a
definite trend towards real-time systems for inventory control. The ability to

15
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Figure VI. A model for decision making in inventory control

determine quickly the current on-hand, in-process, on-order status of a given
item of inventory is highly desirable, particularly for firms using high-cost raw
materials, which may becomne rapidly obsolete.

Unlike many other areas of manufacturing, the outstanding problems of
inventory control are not conceptual, but are those of planning and
implementation. There are very few, if indeed any, control procedures that
have not been successfully accomplished through information-processing
techniques.
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For most companies, the major obstacle to establishing completely
automated materials and inventory control is the systems planning that must
be performed. Fortunately, many companies are willing to discuss this type
of control system and share the experience with others. ‘

The experience of many firms indicates that the initjal systems analysis
and implementation costs for mstalling systems of this type are high but that
such systems can be expanded from one division to another or from one
product to another at relatively low marginal cost. The equipment and
services now available indicate that this is one area of manufacturing that
presents few real problems in automation and does generate high return,

Figure VI shows a model for decision making in inventory control.
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Conclusions

Time required for developing a
management information system

In general. three to five vears will be required to develop and implement
an MIS, which means an MIS has nothing in common with a conventional
system, for which one to two years of studies are usually adequate. The
length of the period obviously depends on the size and complexity of the
organization. However. if the final objectives have been properly defined and
the intermediate objectives have been identified. it will be possible to obtain
benefits trom the svstem before i 1s fully implemented.

Tools such ay the Programme Evaluation and Review Technique (PERT)
must be used. and they are particularty valuable 1€ it is wished to modify the
initial project over the years and the initial sche dule must be adhered to as far
as possible. Any deviations are likely to be amplified in that the firm and its
environment will certainly change in five years and the objectives may then
have 10 be reformulated. Thus, it is essential to design a system that is
sufficiently flexible to be modified according to circumstances.

Cost

The cost of implementing a computer-based MIS is usually high; and
while considerable gains can be expected in the long run, the investment to be
made will be particularly heavy during the initial years of the design phase.

From various studies, the total cost of such systems may be placed at
about 1.5 per cent of the turnover for an industrial firm and at about
0.25 per cent of annual movement of funds for a banking or insurance firm.
There is no point in establishing an MIS in an industrial or commercial
environment unless the organization concerned can expect an eventual
financial reward.
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Justification for installing a
managament information system

The installation of an MIS can be fustified on the grounds that it results
In reduced costs and increased profits and opens up additional possibilities to
management. Costs are reduced through saving in clerical staff: control of
mventories size and tumover: better credi control, which means fewer
significant debts: and better plant utihzation through improved production
scheduling.  Higher profits result from more efficient use of financial
resources:increased volume of business because of befter customer service,
e, faster response to orders and inquiries; and generally improved
management pertormance. The MIS makes it possible for management to
understand the market potential better: to diversify business activity ; to
expand into new marketing areas: and to modifv product lines.

The costs of cquipment and personnel involved in establishing a
conventional data-processing system and the savings expected can be fairly
accurately estimated. It is much more ditficult, however, to assess the
increase in profits attributable to the implementation of a sophisticated MIS,
and differences of opinions on this matter exis. One view is that a full
cost-benefit analysis should be carned out. that is, all expenditure should be
considered from the beginning of the feasibility study for the project
Another view is that only the operating costs should be considered. The best
approach is felt to lie between these two points of view, and the two types of
studies should be undertaken for different purposes.

General considerations

The first step in the design of an MIS is to examine the firm’s objectives
and the policy followed to attain these objectives. The needs of each
company activity should be studied in the light of the proposed objectives
(feasibility study).

Two major considerations that should be taken into account in designing
an MIS and selecting a computer are:

Degree of centralization of both data processing and decision making

Proportion and location of batch processing and real-time operation

19




Fyen thowh the implementation ot an MIS may bring about a concentration
ot data-processmg equipinent, a parallel centrahzation of decision making
need ot tollow i tact. an MIS makes possible more etfective decentralized
deciston makmyg.

Bunng the design ot o new MIS. it s unportant to work out detailed
plans tor Wl those personuel imvolved i the mtroduction of the system,
melhading

Lop munagers
Departmental managers
Operational personnel
Munutacturer’s personnel
Data-processuig personnel

Project team

The plans should take into account training, organizational structure, job
descriptions, recruitment and morale.

When selecting a computer system, management should consider the
existing state of systems. data and human resources within the firm, the
newness of the proposed computer system and the possible desirability of
dcquiring equipment from more than one manufacturer.

The terminals determine the technology of the work with the system,
Besides the standard input-output devices (punch cards, paper tapes), more
modern on-line terminals should be considered number of videointerrogators
(displays with kevboards), remote teletypes, printers, keyboards and other
remote input-output devices.

Besides the basic software, the user has to have access to the software
application packages; for example, packages for job shop scheduling, flow
shop scheduling, production flow simulation language, inventory control,
management information system are very valuable for the user. Experience
with system implementation and the general method of system analysis and
of data-bank build-up have to be evaluated.

Last but not least, the interest of the system producer in the project
should be taken into account. An interested supplier of a system will assist the
user in many ways, one of the most useful of which is in instruction of the
company’s employees in different fields and at different levels. The supplier

20




may also give his advice during implementation and assist in supervising
operations. He  may also share experience gained with similar formal
management control systems,

A well-designed intormation and amnmg programme is essential if MIS
methods are to be successfully introduced and used in a company,

21
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