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A_BRIEF NOTE ON TH: DEVELOPHTNT OF
NANAGRMTINT INFORMATION SYSTEMS (MI3)

An MIS aims at pProviding information required for decision-ma.king at the

various levels of the organizationil hierarchy. The term "Management" does
not essentially mean industrial Mmanagement; it implies the management of the
activities of the organization or agency, which is intending to develop such
& system, which coylg be a mirnistry of industry, an industrial development
Corporation, an industrial developmont bank, an industrial enterprise or esta-
blishment, or even & part of an establishment, ... etc,

I. INTRODUCTION

activities of industrial developmént; pla.ru.ing, implementation, operation,
control and post-audit. However, despite the very many talks and discussiong
which have taken Place and the many documents written on MIS, during the lagt

fow organizations., Thig can be attributed to g number of factors, Foremost
may be the following:

An organisation-wide or total management informatjon eystem covering all
formation flows as well as data DProcessing needed should be locked at ag an

integration or Aggregation of a number of management information systems of
limited Scope which may be oalled subsystems, management info i
system, therefore, ooncerns one area of activity of the organization,

1llustration, an orgenization may have g Project Planning ang Control Information
Subsystem, a Research and Development Information Subsystem, s F




l. The term MIS has been frequently used to mean different things
to different people.

2. There is so far no formal procedure or methodology for establiuhing
an MIS.

3. The fact that many organizations or bodies have a rather restriotive
look at an WIS as a procedure whereby management or decision-makers
can utilize advanced computer technology. This is why the term MIS
has been, in some situations, geared to the application of third-
generation computers and following this trend MIS would soon be
related to fourth-generation computers expected to be available on
the market by 1970/71.

II, OBJECTIVE OF THE NOTE

Being aware of the pressing need of developing oountries for the
establishment of management information systems and the importance of UNIDO's
assistance in this field this note aims at outlining a workable conceptual
framework and procedure for the development of management information systems
in the environment of the developing countries. This has been done with the
hope of enabling UNIDO to avoid most of the confusion in this respect and to
reorganize and intensify its present and future work in this important area
of activity. In doing so, the note discusses the major oomponents of the
NIS as well as the mein steps to be considered in developing such a system.

It should be noted that a more detailed paper on the subject is being prepared.

III. METHODOLOGY USED IN THIS NOTE

The methodology used in this n‘ote is known as "systems analysis".
Systems analysis denotes a general approach of analysis whioh can be used in
s variety of situations in various areas of activities at both the macro and
micro levels. Systems analysis may be defined as an approach for helping the

deoision-maker (or an organization) in selecting a course of action. This b
would de done Ly systematically studying his goals and the different alternatives

as well as their present and future oongequenoes not only in relation to his
partioular dosain but also with respect to the whole, where his domain is one
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~ their time estimates ang resource
following stagen:

part of {t, taking into account all factors that bear on the particular
8ituation op problem at hanq. In fact the term "systems analyeis'" hag been

used to indicate several groups of activities, 4 prominent group ig that which

ie related to the analyeig required for decision-ma.king (strategic, tac‘tica.l
and operational) at the various organizational levelg and the analysig of the

information flows between these levelsg and the datg brocessing facilities
(systems) required.

IV. PROCEDURE FoR THE DEVELOPMENT 0.' AN MI3

An NIS comprises the following main components:

= Information flowg (the reporting system(s))
= Data base or bank

- Date Processing system

development of the MIS,

recommended:

1, Approval of hirher 8xecutives on IS

The higher executives in the organization shoulg be made aoquainted
with the MIS. Therefore 1% is necessary for the aystem analyst(s) to
explain to them the objectives of the MIS, the benefitg that will acorye from
it and the work ang effort that ig needed to develop the system. Thig would

&. The 'develomeut of the MIS

The design and implewentation of 4 NIS is to be carried oyt acoording
%0 & prepared (tim-phuod) Plan of action after the higher executives give

their approval on its details: detajleq definitj

by the MIS and the eotivities 4o
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(a) ' Determination of Information Flows (Reporting System(s))

Dotermination of information flows constitutes the design of the
reporting system(s) that will be used for monitoring and control. In
developing oountries information needs in an organization are mostly
ill-defined. This stage, therefore, should constitute a great portion
of the dovelopment plan of the 11IS, for if information neceds are not
well dofinod and if the reporting systom 1is not identified with the
requirements of the organization, further efforts in designing and
establishing the other oomponents of the MIS will be of little benefit
to the organization., This point therefore will be discussed in some
depth below.

For determining the information flows, defining the information
needs at the verious hierarchical levels in the organization concerned,
is a prerequisite. This essentially requires the study of the organi-
zational struoture (system); its different levels as well as the various
components (departments, sections, ... etc.) at each level as well as
the interrelationships among them and the functions of each. [For this
purpose a oonceptual framework of the organization i8 to be worked out
according to the strategic, tactical and operational nature of the
decision-making process which corresponds to the hierarchical levels in
the organisation, with the strategic level at the top and the operational
level at the bottom.l Tho idea here is to abstract the real situation
and achieve en orgamnizational breakdown into manageable organizational
units whioh, in turn, would eventually be further subdivided into mtill
smaller units, the size of each is prectically small to oontain one or

" a fow types of information needed, known as "input", and a small number

1/ In addition there are other bodies and agencies, other than the organisation
at hand, for whioh the MIS is to be developed, who are interested in one or some
portion of the sctivities of the organization or have some authority on it, snd
thus require certain information for their own decision-maikcing processes.

Therefore, the information requirements of such agencies should also be
considered,
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of well defineq techniques usged to work on the "input" to produoce the
information "output",

The decision-making pProcess needs both information and techniques
for decision-ma.king, such as oporation research techniques.  Since the
needs for information vary with the tachniquo(s) appliad, an important
factor to be considered hepre is, tharéfore, the teohniques used in decision-
making at the various organization levelg, An oxample would olarify this

are used, Information neods of the formor vary from those of the latter,
Por tactical decision-making, as for examplo in pProgramming and lohoduun¢
project implementa.tion, both bar (op Gantt) charts ag well as network

analysis techniques are used.  Again information needs of the former are,

for & great part, difforent in typo and degree of dotail from those of the
latter,

worthwhile to disouss bricfly the relationship botweon MIS and both

The Rolatiomhig between @ and ggoratiom Rosoarch apd m

Science ig ocharacterized in the following, A Previously mentioned in
developing an MIS the deoision-making tochniques shoulq be Considered in
order to determine the information flows,

Vary acoording to the tochnique(s) used,

since informatjon requirements
All too often the Processes of

dooilion-ukia‘ in developing countries arg unsatisfactory, This is
attributable to two main faotors:




(1) The decision-meking processos are unstructured and not
well set up; and/or
(1) Information needed is inadoquate.

If the analysis shows that case (i) is valid, some work in Operatiome
Research and Management Science is a prerequisite for the establishment of
the MIS. This essentially attempts to:

(1) set up the decision-making processcs mora clearly, introduce
more effootive tochniques and put them in a well defined forw.
The sclected techniques and their dogree of sophisticotion
should be appropriata to the conditions prevailing in the coumiry
end the environment of the organisation (lack of qualified
personnel, inadequate information, ... etc.) at hand.

(11) upgreds, through the selected techniques, tho types of infor-
mation used so that better appliocation of decision-making
techniques with higher degreos of sophistication can be mede
possible in the near futuro,

This will definitely assist in establishing tho NIS on a more
offective basis and cnsuring its successful overation.

In designing the reporting s/stem in an organisation, & balemoe
should be drawn between cost and value of information. Value of
information is related to:

(1) the necessary type(s) of information nceded to make speoifio
. decisions, its coverage and level of dotail,
(11) reliability of informatiom,
(441) ocost of accessibility to information,

(iv) the time length of the oomtrol cycle (the cyole of reporiing
and period rovisic.) which oomprises aoquiring necesesry
information snd treasmitting it to the right persan o be able
to exercise a "real time”, ia other words, in-time omtrols
taking corroctive messures snd implementing them to attaiv he
correaiion mesded. In the courss of time. conditiens chamge
md beuoe devistion from s plam or jrogresmse. "2eal-ting”




or in-time control involves in genoral tho detection of a

deviation from the plan (for carrying out or implemont some
aotivitios), thc feed-back of information, tho taking of

corrective measurcs, and the implementation of these measurcs
in-timo so that it is again possible to mcet the prestated
gosls and objoctives, i.0. to g0 back to the plan. This is
clearly different from a caso whorc such doeviation is to be
allowed to dovolop to tne extent that no corroctive moasure(s)

. oan make it possiblo to go back to the plan and henco modifi-
cation of goals and stirategios aro inevitablo. "Real-time”
implios, thercforo, that the control cycle be of an appropriate
length. The time length is dependable on the organizational
levol oomcerned and the type of activity. For industry
activities this could bo a matter of a day, a weeck, a month
or a three month period acoording to thg organizational level
in quostion, comparod with other activities whore the control
oyocle should be completed in minutos or hours..

The ccntrol cyolo could be illustrated as in Figure 1. The comtrol
cyocle oonsists of five main steps:-

1. Deteotion of doviation (basod on appraisal of performance).
2, Peed-beaock of information.

3. Teking of oorrective measure(s).

4. Implomentation of corroctivo measure(s).

5. Improvement of the situation and return back to normal,

Theso figures suggest at least the following:

{1) With sny delay in performing mmy of the steps mentioned above,
doviation will grow beyond the limit that is taken as a
standard for » given type of activity.

(;m; NI8 assists in shorteming the cyole Yy shortaming each of its
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It should be noted that even if a total MIS could'be
established in an organization, due to the underlying
difficulties and multitude of factors that have to be

. oonsidered, it might not be feasibly established in ocne

single operation. It is recommended, therefore, that the

plan of operation for the development of the total MIS,
mentioned a‘bove, phase out the development of ite constituent
subsystems over a reasonable period of time. This suggestis
that the management information gsubsystems required for a

foew specific activity(ies) corresponding to some portion of

the organization structure, be selected and dealt with firnt.
This having been accomplished, the subsystems for other ,
aotivities would then follow. This will continue until all
necessary subsystems are established, The question of whioh
aotivity(ies) and which portion(s) of the organigation structure
to be dealt with first depends dn the relativs importance

€iven to the various organizational areas. This in turn
depends on the short as well as long term programmes of the
organization or agenoy under study and, acoordingly the short
and long term needs, the priority given to the various decision-~
making areas and the nature of the decision-making techniques )
to be used now and in the future.

After defining the soope of the management information sub-
systems to be developed now, determination of the necessary
information flows can then start. Each organizational level
covered by the system is to be surveyed, analysed and then
interviewsd. This starts at the lower level and follows the
inforwation flows to the upper level of the organisation,

In this mt the available relevant data base or banks
should be oomeidered and analysed, The point here is to

~ kmow through enalysis and study what infomation a certain
v, & w or a manager at a certsin orgmnisstion
: M M\mn @ to oompare it with the inforwatiom

3 ﬁm W his requirements when the system
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analyst interviews him, Any discrepancy here would assist ia
improving the organization clarity, explaining to the manager and
drawing his attention to certain matters which have been so

far overlooked or unsatisfactorily undertaken, promoting more
effoctive criteria for progress and Performance evaluation

and eliminating redundant or unnecessary information flows,

. (b) Data Base or Banks

Having determined the information flows in the organigation, the
establishment of data bankg (data storage) is to be then started, = For
this purpose the following has to be considered: -

(i) The oontents of the data bank(s), which imply both the types
of information and its technioal level, which have to be
designed to serve a certain level in the organization structure
to whioh the data bank will be assigned accordingly, For
example, data banks for national planning agencies would -comprise
general national economy dats and ocoefficients such as national
and regional plans, production, consumption, import, export,
input/output coefficients, labour productivity ... eto. 0n
the other hand, a project management, which is responsible for
the implementation of a project, needs a data bank inoluding
Project implementation ‘Parameters such as time estimstes,
resource requirements, and cost to acoomplish project components,
as well as some milestones for assisting in monitoring and
controlling the éxeou*b!on of the-project, - -

1(11) A 't_nde-,off between the cost or access to inforwmation (inoludin‘
communiocation costs) and the cost of its storage and the
appropriate degree of automation in a g:lver{ situation. This

is illustrated in the hypothetical diagrem of Figure 2,

o o - - SO A wemL g s e




, Traditional . Computer-aided
{ i « Library-Type : !/ Data Bank
' | Deta Bank R

Cost of Access to Information

Cost of storage of Information

,m_g. §l§othetioal trade~off Curve between Cost of locess
and Cost o orage o ormation

(111) Centralization versus duplioation of files of inforsatiom
and the selection of the appropriate degree of both,

(o) Data Proomm Pacilities (System)

Data prooouing oonpr:.n- the followin; main aotivities:

(1) Simple migula.tion of data which converts data into information

for decision-making by reorgenizing, summarising ... eto. The
diffaorence here betwoen data and information is that information

is related to a specific use, in other words a specific decision~
. making process.

o pated manipulation which deals with the smalysis of
mtomtiou a8 when informtion is used with some nﬂ;ﬁou
models (such as optimissiion models).

(11)

Por the establishment of a data processing system a feasibility etwly
B %0 be carried m to detereine the most agpropriate system for the
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organization, which will warrant its cost and the specifications of the
equipment needed. The outcome of the study might recommend: the further
application of an existing manual system with some improvements, the
establishment of a punched card system or an electronic computer system
(which is usually called an electronic data processing system and
abbreviated as EDP system).

In an organigation the change towards mechanization or automation in
data prooessing need not take a specific sequence. In other words, an
organisation need not move from a manual system to punched oards system
and then to eleotronic computer system. If the change implies a move
from one data processing system to another, a "changeover" programme
should be worked out in order that the new system would be implemented
and would start its operation without disturbing the existing system,
until the new system reaches its capacity level.

(4) Training of Personnel

The aforementioned having been accomplished, training of personnel
at various levels and in various disciplines necessary for the impl emen-~
tation and running of the MIS, ocan then start,









