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PART 1
INTRODUCTION

1.1 A semantic problem

“Management Information Systems” (MIS) is a concept having
various meanings for different people. Several factors can be suggested
as an explanation. Let us consider some of them.

— The concept of MIS has been discussed as such in writing for no
more than a decade or twol. If one considers, for example, the semantic
jungle which still exists in the much older discipline of Management, it is
not surprising to realize that this concept does not yet have clearcut
boundaries. ' :

— Each of the three words used to specify the concept — manage-
ment, information, and system — has several meanings. Semantic debates
on these terms are not unusual.

— MIS is an inter-disciplinary subject of investigation. As such, each
discipline involved naturally tends to stress its own contribution to the
field.

— From a practical point of view, a look at all the people? who, in
one way or another, are involved with the design, implementation or use
of an MIS in an organization, reveals the huge differences in backgrounds
and interests.

Differences in viewpoints have to be acknowledged as to what con-
stitutes an MIS. It would be unrealistic to believe that such differences
will vanish in the near future.

On the other hand, the very same factors which created this se-
mantic problem promote and justify a greater effort towards developing
the literature on information systems that has an integrative orientation.

1. It has been suggested (**) that the name “MIS> itself originated during a
series of meetings held by the American Management Association between 1953 and
1959.

2. For example: Managers at the upper, middle or lower level, systems de-
signers, systems managers, consuliants, computer technicians, and others.
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1.2 Objective pursued

This paper has just such an integrative bias while investigating the
role of information in organizations and the management problems it
raises. More precisely, our objective is to identify and classify the diffe-
rent types of problems one has to cope with when managing information
in any organization, and we will arbitrarily call the “field of MIS” ell
the types of information problems identified below.

It is hoped that the models and classification presented here will
facilitate communications between the numerous specialists involved in
the management of information by providing them with a broad picture
of the whole issue in such a way that each will be better able to evaluate
his own position in relation to those of other specialists.

It is also hoped that managers and business school students who are
not experts in the field of MIS but are interested in acquiring some fami-
liarity with it will be in a better position to identify to which subset of
the whole field the different courses and seminars belong which are often
referred to under the same brand name of MIS.

1.3 Organization of the paper

It is our belief that information cannot really be understood unléss
it is viewed as part of broader processes. For this reason Part 2 will study
organizations as “information-decision networks”.

Part 3 will show that an information-decision process does not stand
by itself in an organization but is in fact the control part of a broader
system whose purpose is to accomplish one of the organization’s basic
tasks. The organization will then be viewed as a complex network of such
broader systems. ‘
 In Part 4, we will develop a model of a manufacturing company seen
as a synergetic set of sub-systems. This model will help illustrate the role
of information in the organization and will provide a useful framework
for classifying information problems.

Part 5 will concentrate on the study of the partlcular problem of
communicating information in the organization. We will conclude by
looking at some educational issues raised by our study which confront
us presently.
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PART 2

ORGANIZATIONS AND INFORMATION-DECISION PROCESSES.

2.1 The organization as a decision-making network

Decision-making is an essential activity of management. The mana-
gers of any organization have to make declslons in order to malntam an
equilibrium inside the -organization and keep pace with an ever, changing
environment. Through them, managers determine the behavior of the
orgamzatlon control it and ensure its internal coherence. Without deci-
sions, the organization would not exist for long. )

Different types of decisions have to be made in an organgtlon Thelr
diversity promotes a parallel development of specialized decision-making
processes a set of which forms a coherent network. Looking Iat this net-
work is one way of studying an organization. Of course, viewing organi-
zations as a network of specialized decision-making processes,is not the
only legitimate approach to their study. Our choice, as ‘will become evi-
dent later on, was dictated by our particular interest in. the concept of
information.

2.2 Information and decision

Decisions depend on information. A very simplified example .will
help show this relation. Let us take the case of a financial manager whe
has to make a choice among investment opportunities on the stock mar-
ket. At some final stage, he chooses among alternatives but during.the
entire decision-making process, whether he is conscious.of ituor mot, he
is dealing with information in order to reduce the complexity of his pro-
blem. He wants to pick the investment optimizing. the yield /risk relation.
In order to do so, he needs information, first to find an acceptable set of
investment opportunities and second to make up his mind about the
perceived risk and expected yield of each investment opportunity in the
set. Only after that can he proceed in selecting the best alternative.

This example pinpoints the critical role of 1nf0rmat10n in the declslon
process. It helps us understand the fact that information is an increment
in knowledge permitting the decision-maker to make up his mind:-For-
rester defines the decision-making process as the “conversion of informa-
tion into action’(®), Thus, information is the support to decmons At the
magcro level, information is a key raw material for the decision-making
natwork.
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2.3 Some models of decision-making networks

Obviously, since decisions depend on information, it is very useful
to have a look at some models of decision networks in organizations in
order to find helpful insights about information requirements.

Anthony® identifies three levels of decision-making corresponding
to the three types of problems organizations usually have to solve. At
the top, ‘‘strategic planning” consists in deciding on objectives and the
related policies of resource allocation. Then, “management control”
deals with the efficient and effective use of resources toward the achie-
vement of objectives. Finally, at the lowest level, “‘operational control”
is concerned with the performance of specific tasks. It appears that An-
thony’s framework is compatible with that of Talcott Parsons’® “insti-
tutional, managerial and technical’’ levels of organizations.

Some models use a more theoretical approach to emphasize the di-
mensions of decision-making processes in organizations, as does that of
H. Simon(% who presents the decision-making process as a continuum
from programmable decisions to non-programmable decisions. Other
models stress the “‘relative certainty’’ to “‘relative uncertainty’” conti-
nuum.

Integrating the views above, we can conclude first that the decision-
making process in the organization proceeds from several levels of com-
plexity. For example, at the operational level, we are dealing with an
area of relative certainty which routinizes decisions (i. e. programmable
decisions). And at the other extreme, the planning level (or strategic
planning), management is far more concerned with uncertainty, that is,
non-programmable decisions. From the preceding we may already suspect
that the kind of information needed to feed these different types of deci-
sions will vary greatly.

2.4 Organizations as information-decision networks

It becomes evident that information and decisions can hardly be
separated and have to be considered as part of a larger process that could
be called the “Information-decision process™ (identified below as “I D
process”). '

This larger process may be defined as that by which information is
obtained and converted by means of decision-making into action in order
for the organization to reach the goals for which it was created and Jor
maintained.

Since we have already accepted the view that organizations can be
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studied as networks of decision-making processes and since we also agree
that information and decisions are parts of a larger process, it is possible
to enlarge our first view of organizations by looking at them as networks
of I D processes.
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PART 3
ORGANIZATIONS AS COMPLEX NETWORKS OF SUB-SYSTEMS

3.1 Cybernetik control and I D processes

We are now interested in investigating the role played by I D pro-
cesses in organizations. Cybernetics is of interest to us because of the
great similarity between the concept of information-decision and the
cybernetic concept of control. What cybernetics has to say about control®
s, then, equally applicable, to a great extent, to the information-decision
concept.

Cybernetics is the science of control® which tells us that for each
goal-oriented system, there must be some kind of control device whose
purpose is to see that the system performs in an acceptable way. Thus,
from a cybernetic point of view, s system is composed of at least two
parts: the first, the operating part, is intended to produce something
and the second, the control part, sees to it that the former performs
within acceptable limits. In other words, a system that is generally seen
as in Figure 1 will be looked at as in Figure 2 from a cybernetic point of
view.

FI1GURE 1

A GOAL-ORIENTED SYSTEM SEEN AS A BLACK BOX

ouUTPUT

INDUT '

3. This will be developed mainly in Part 4.
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It is important to realize that an I D process is similar to the control
part of a cybernetic system. Indeed, an I D process does not stand by
itself in any organization but is always coupled with an “operating pro-
cess”” defined as an activity by which things get transformed from one
state to another in such a way that a basic task of the organization is
fulfilled (for example, the manufacturing of a product). The managerial
version of the cybernetic control system is the I D process. Indeed, con-
sider different interpretations of Figure 2 for a manufacturing firm:

The operating Its corresponding
sub-system control sub-system
1 — Machinery in the plant The worker in charge of its func-
' tioning
2 — The organizational unit that The manager in charge of ma-
manuiactures parts nufacturing
3 — The organizational unit that The manager in charge of assem-
assembles parts bling -
4 — The division that produces The produaction vice-president
goods

3.2 The organization as a network of sub-systems

The similarity between an I D process and the cybernetic concept
of control helps us increase our understanding and broaden our view of
organizations so that we may look at them as a synergetic set of goal-
oriented subsystems, each of which is itself the result of coupling a goal-

~ oriented operating process with a control procedure called an I D process.

FIGURE 2

A CYBERNETIC VIEW OF THE SAME SYSTEM

1NPUT OPERATING ouTPUT
N SUB- SYSTEM P —>
\\ T , Ve
\\ i 7
N CONTROL |7
SUR-SYSTEM

In Figure 2 the dotted lines are the possible relation between
the operating sub-system and the contvrol sub-system.
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PART 4

THE MODELING OF AN ORGANIZATION

4.1 Development of the model

With the view of organizations developed above, we are now reau,
to proceed to a more specific analysis of the role and management pro-
blems of information within organizations.

This analysis will be made by building a model containing the dif-
ferent types of sub-systems usually found in organizations. For each
type, we will examine the possible relations between the operating pro-
cess and the control process (see Figure 2) as well as between the different
components of the control process? since these are essentially informa-
tional relations.

A manufacturing company was used as model and was assumed to
have two basic sub-units; component “A’’ manufactures parts and com-
ponent “B’’ assembles them. For the time being, we will concentrate on
component “A’> which will subsequently be tied in with component “B”
and the remainder of the organization.

4.2 Framework types of systems

The simplest form of system which can be found in component “A”
is probably the framework class also called ‘“‘decision tree’ or “‘matrix™.
Such systems are very elementary and static. They are goal-oriented only
in the sense that they have been built for something. Examples are a
statement of policy, a procedures manual or an organization chart.

Although static by themselves, they are normally used in a dynamic
environment and considering them in that way justifies their represen-
tation in Figure 3. For example, a procedures manual tells us what to
do (output) for a given set of specified situations (input). The output is
completely predictable for each acceptable input (0., = f(I;)]. This
type of system is very rigid because it requires each input to be antici-
pated by the designer, and once the system is operational only those
inputs that have been anticipated are accepted by it.

The main reason for the lack of flexibility of framework systems is

4. Cybernetics has extensively studied the relations that must exist between
operating and control processes in order for control to be adequate. Thus several
cybernetic concepts are relevant here.
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the fact that their design does not provide for systematic, built-in con-
nections between the operating and control processes. The control process
is not the designer’s responsibility. Most of the time the system is loosely
controlled from the outside, and the information links between the two
processes are also loosely defined, contributing to most of the dissatis-
faction with their effectiveness. Indeed, because organization charts or
procedures manuals are not provided with a systematic mechanism of
revision, up-datings are made at irregular periods when informal infor-
mation channels signal the need to the control process. This explains why
organization charts and procedures manuals are usually outdated.

FIGURE 3

A FRAMEWORK TYPE OF SYSTEM

Environment
It = Input at time t
INPUT P, = Process at time t
Oy, = Output at time + 1
+

Operating Process

OUTPUT l

wheve 0, =f(1,)

4.3 Clockwork systems

More sophisticated but with the same basic characteristics and limi-
tations are the ““‘clockwork’ types of systems. Figure 3 would also be a
fair representation of them except that this time the output is not only
dependent on the input but also on the state of the process (P) at the
time the input enters the system [O:, , = f(I; +Py)].

A vending machine is a good example of this type of system. De-
pending on the selection previously made to determine the state of the
system, acceptable coin combinations (inputs) will generate different



270 Demetrios Xouris

outputs - coffee with milk, coffee with sugar, etc. Some types of machi-
nery are representative of this category in component “A”.

When compared with framework systems, this category is admittedly
more flexible but it suffers from the same basic limitations: the need to
anticipate and define all acceptable inputs, ill-defined information links
with the control process, etc.

Framework and clockwork systems are often found in organizational
units similar to component ““A’’, but they are a limited part of it. Fur-
thermore they are hierarchically linked to higher order systems. It will
now be useful to continue our investigation of more sophisticated systems
in order to get a comprehensive picture of component “A”.

4.4 Thermostat types of systems

In contrast to the two previous systems, in the thermostat type both
the operating and the control processes are under the designer’s respon-
sibility. consequently, systematic informational links between the two
processes have to be provided in the system’s design (see Figure 4).

FIGURE 4

A THERMOSTAT TYPE OF SYSTEM

o |
Opevating M __ _ _ __ __ _ __ _
Process

ouTPUT t —————————

O— o — = information flows

Envivonment

Information

Decistlon

Process

In such a system, information about the result of the operation out-
put is brought to a control (I D process) that compares it with a prede-
termined standard and measures the discrepancy between the two. At
that point, the control unit reaches a decision as to what has to be done
to keep the system in line and initiates orders for corrective action which
are transmitted to the operating process®.
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A perpetual inventory system falls into that category because there
is a systematic flow of information about the inventory level; there are
predetermined standards like reorder points and economic order quan-
tity that can be more or less precisely defined, and there is a -control
process which can initiate orders. Note the similarity befween the type
of decision made by the control process in that kind of system and An-
thony’s operational control type of decision already mentioned.

The systematic connection between the output of the operating
process and the control process is called feedback. This feedback is the
basis for the corrective action which helps keep the system within accept-
able limits. The possibility of corrective action increases the flexibility
of the system.

Because of the systematic links between the operating and the I D
processes, the thermostat type of system provides a good opportunity
to examine the first group of formal information problems found in an
organization. A ,

1. Very often, the output of the operating process cannot be mea-
sured directly, and a surrogate has to be used in the place of the pI‘iDCIpa]
(output). This surrogate is seldom a perfect representation of the prin-
cipal, and to the extent that the surrogate deviates from the principal,
the action initiated by the control process can be altered. It is a typical
measurement problem that we will call the surrogate problem. Attempts
10 measure the efflclency of a company by looking at the accounting
profit is an example of the surrogate problem.

2. The lag between the time a measurement is made and the time
it is at the disposal of the control process may vary greatly. The output
of the operatlng process may be at the time O, ; when the information
concerning the operating process at time O reaches the control process.
This lag may affect the action of the control process and will be called
the delay problem. ,

Take the case of a very centralized company where most decisions
are made at the top. In this kind of organization, the rapidity of reaction
may be low when compared with very decentralized organizations be-
cause of the delay between the time a measurement is made and the time
it reaches the control process (the upper management). Such a de]ay may
cause 1nappropr1ate action to be taken.

3. The distortion problem “‘is the persistant dlsplacement of infor-
mation from reality”’® through, for éxample, a multiplying function
that transforms actual information®. The distortion may be caused
by the measurer or the measuring device.
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The accounting philosophy of conservatism which states that losses
should be anticipated but not revenues in measuring income is a distortion
in measurement.

4. The frequency with which the output is measured has an influence
on the regularity of the system’s behavior. This problem of feedback
frequency is quite similar to the delay problem as far as consequences
on the output of the system are concerned.

Although more flexible than the previous systems, the thermostat
type nevertheless has severe limitations because it has a limited capacity
of control and is not free to modify its predetermined goal.

In order to explain the limited capacity of control, 1t is useful to
introduce the cybernetic concept of variety at this point. Variety is a
measure of the complexity of a system and represents the set of possible
states of the system. At best, the control process should be able to cope
with all possible states of the operating process to keep the system within
acceptable limits. With the thermostat, the number of possible reactions
of the control process (variety of the control process), when compared
with the variety that can be generated by the system to be controlled,
appears very limited and is adequate only if the variety of the system
to be controlled is maintained within foreseen limits.

Asan example of limited variety of the control process, let us think
of a thermostat in a room that has a broken window. Let us suppose
furthermore that it is very cold outside. When the thermostat detects
that the room temperature has reached its lowest acceptable limit, it
starts the furnace and keeps it running until the temperature reaches
the highest acceptable limit. But the thermostat’s decision is limited to
starting or not starting the furnace. In such a situation this may not be
enough to keep the system within acceptable limits. Here, the control
system lacks the requisite variety (capacity to repair the window) to
cope with the unexpected variety produced by the system to be control-
led.

The second limitation of a thermostat system comes from its inabi-
lity to change or modify its predetermined objective. The standard is
imposed from the outside and remains rigid. Sometimes, the only way
for a system to adapt is to modify its previously stated objective.

Thermostat types of systems are representative of some categories
of activities in component ““A”. These activities are mainly found at the
operational level and are under the control of much more flexible systems.
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4.5 Adaptive systems

At a higher level of sophistication are adaptive systems. They satisfy
our need for more flexibility since their control part can produce new
answers to cope with the unexpected behavior of the operating process.
They can choose means towards ends.

In that kind of system, adaptation and learning are key words.Adapt-
ation is the capacity of an I D process “D’* with a set of answers A (ay,
ay, ag., -.-, am) to find an acceptable and adequate answer am.; t0 an
unexpected state of operating system ““S”. Learning, on the other hand,
takes place when the I D process ““D’* can memorize these new answers
in such a way that they will be usable again if operating process “S”
presents the same unexpected states. In cybernetic terminology that
means the I D process can create new variety to cope with the new variety
produced by the operating process. ““An adaptive system is one in which
there is a constant readjustment to new environmental input”(?.

In organizations, adaptation can be achieved through various means
such as research. On the other hand, learning requires the control process
to have a memory able to store information and retrieve it on request.
Even though people in organizations are also adaptive systems on their
own and consequently possess a memory function, these participants’
memories are not sufficient to act on behalf of the memory of the organi-
zation because:

— human memory can fail and is very limited as to its storage ca-
pacity;

— human memory is an integral part of the individual, who may
decide to terminate his participation with the organization.

It is then necessary for an organization to have a memory of its own
independent of the memory of its participants.

Adaption and learning create a better awareness of the environment
by the “system’. These characteristics add new dimensions to the I —
process. The scope of the decision is enlarged and the planning function
is now necessary. This kind of decision comes close to the ‘““Management
Control” type, defined by Anthony as: “The process by which managers
assure that resources are obtained and used effectively and efficiently
in the accomplishment of the organization’s objectives”®.

Lee® has identified the type of problem the decision process has to
cope with at this level as the problems of work methods, equipment de-
sign, role allocation, capacity estimates, production planning. The !pro-
blem of motivating people should be added to that list.

18
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All these decisions may, at one point or another, require the help
of the memory and jor the research function. For it is often necessary
to have past records of performance under given sets of conditions in
order to optimize present decisions. In other circumstances, past per-
formances are needed in order to extrapolate and forecast future trends
and behaviors. This is basically the task of the research function that
will take its data from the memory or form the collection of new data

from the environment in an attempt to solve specific problems.

FIGURE 5

COMPOMNENT "A™ AS AN ADADPTIVE SYSTEM
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In an adaptive system, operating and control processes are syste-
matically linked as in the case of thermostat systems. Nevertheless, the
designer has the additional responsibility of providing adequate links
between the two subparts of the control process, that is, the decision
process and the memory process. Figure 5 is a representation of compo-
nent ““A” as an adaptive system where the I D process is now divided
into two parts: the memory and the decision process. Note that the pre-
vious informational links between the operating process and the I D
process are about similar to those found in the thermostat type of system
but new informational links are found between the memory process and
the decision process and also between the I D process and the environ-
ment.

It should be noted that in Figure 5 the “Management control’’ type
of decision has not replaced the “Operational control” type of decision
of the previous models but rather has been added to them. For the sake
of clarity, the “operational control” type of decision is now considered
an integral part of the larger operating process and is not explicitly shown
in the present representation of component “A”.

The memory process has some particularities worth investigating
at this time since they are sources of new information problems. The
memory process must have:

1. a sensory device that collects and admits into the memory the
relevant observation about the operating system and its environment;

2. a storage unit that can store information in various forms until
~ there is a request for use;

3. a processing function that will classify, reduce, summarize or in
other relevant ways prepare the information to be transmitted to the
decision process at the proper time and in the appropriate form;

4. a retrieval component, whose function is to search for the infor-
mation stored in the memory unit.

It becomes evident at this point that adaptive systems, beyond those
found in the thermostat type, generate another category of formal in-
formation problems in organizations.

1. Information is an economic good and as such has a cost. Indeed
there is a cost for collecting, processing, storing, and retrieving infor-
mation. Given these costs only the information whose cost is inferior to
the expected benefits should be allowed to enter the memory process.
This is the problem of the economic relevance of information.

2. However, the economic relevance of information cannot be esti-
mated before the problem of the managerial relevance of information
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has first been evaluated. This raises the question of knowing what infor-
mation the manager needs about the system to be controlled (its inputs,
operating process and environment). A system view of the organization
and its decision network is mandatory. After this first question has been
answered, a second concerns the part of this set of information that must
go through the formal information system and that which can be left
with the informal channels. This second question cannot be answered
before a serious investigation has been made of the communication pat-
terns of the organization.

FIGURE 6

{1 POSSIBLE LINKS BETWEEN INFORMATION AND DECISIONS*
‘DATA BANK MANABER

SOURCE —q DATA PREDICTION F_i VALUES _’lAcnons

2. INFORMATION-PREDICTION SYSTEM MANAGER

SOURCE —q DATA —ﬂpnzmcnon VALUES ‘—ﬁAmlons

3. DECISION-MAKING INFORMATION SYSTEM MANAGER

SOURCE ;——’[ DATA —’tonzmcnon._q VALUES ACTIONS

Contents: - Scurce: the organization for which the information s collected.

- Data : process of observing. meaduring and recording DATA
as regards the source.

- Prediction: process of drawing inferences and predi.ctions
from the DATA.

< Values: objectives or 80&15 of the crsanimtion.

- Action: last step in the information-decision process.

« Fyom: Richard D. Mason, “Management Information Systems: What
Théy Ave -and What They Should Re", Innovation. Number thirteen.

1920.
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3. It becomes important to select hardware and software components
producing optimal yield given the information needs of the organization.
This problem cannot be separated from the overall design of the infor-
mation process, since this design and the choice of hardware and software
components mutually influence each other.

4. It is also important to be able to analyse the impact of the intro-
duction of new technology on people, organization structures, and the
management process.

5. Several other technical problems are also raised such as those
concerning filtering, coding, storing and retrieving.

6. It should be noted that even though the information needs of
the decision makers have been identified, nothing has been said about
the best way to present this information to them.

7. Finally, the most efficient way of linking the decision process
and the information process has to be found. It has been suggested® that
links may be represented as in Figure 6. In this model, the choice of each
of the possible links is dependent on a number of factors such as:

— the extent to which the decision can be programmed,

— the hardware and software used in the organization,

— the extent to which the staff function is developed and sophi
sticated, ,

— the personal decision style of the management, and so forth.

4.6 Integrating Component ““A” with the remainder of the organization

Let us assume that the degree of sophistication of our last model
~is acceptable for representing component “A”. We then have to relate
component “A”, the yet unspecified component “B”, and the remainder
of the organization.

Component “B’ is also an operational sub-system of our manu-
facturing organization and thus can be represented by a system similar
to the one of Figure 5. Components “A” and “B” are partially coupled
in series, that is, the output of A’ is one of the inputs of “B>’ (see Figure
7). Actually, this is the case in our manufacturing organization since one
department, component “A’’, manufactures parts and the other, com-
ponent “‘B”’, assembles them. As a consequence, part of “B’s> input has
to come from component “A” and another part has to come from the
environment. In fact, components ““A” and “B” need information about
each other, part of which will necessarily come through informal commu-
nication channels. But this is not enough. The activities of ““A’ and “B”
should be integrated so that they can work in a synergetic manner to-
wards attaining the organization’s overall goals.
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Given that new requirement of integration, it becomes necessary
to add a new I D process to the two previous ones belonging respectively
to ““A”” and ““B”’. The new I D process must stand over the two others in
such a way that it can deal with the definition of goals and accomplish
its integrative task. Implicitly, we are referring here to the top of the
hierarchical structure in organizations. The new I D process is linked
with an operating process which is roughly the sum of the two operating
sub-system components “A™ and “B” already described.

The I D process should primarily deal here with the accomplishment
of the organization’s overall goals. If, in section 4.5, we were dealing
more with the capacity to change the inputs and the state of the system
according to specific overall goals, we would now have an I D process
able to change its previous set of goals in face of new conditions inside
the system and in the environment. Internal information about compo-
nents A’ and “B” and environmental information are necessary to this
new I D process.

From a managerial point of view, it is clear that we are very close
to the “‘strategic planning’ type of decision defined by Anthony as: “The
process of deciding on the objectives of the organization, on changes in
these objectives, on the resources used to attain these objectives, and
en the policies that are to govern the acquisition, use and disposition of
these resources”®,

The addition of a strategic planning level to our previous model
brings with it an additional group of information problems.

1. The problem of integrating and coordinating the various infor-
mation systems is certainly one of the most important. The design pro-
blem becomes a major one at this stage. Should, for example, the infor-
mation needs of the whole organization be centralized or decentralized5?

2. The filtration and condensation problem: what information co-
ming from the two components is needed and to what degree should 1t
be compact?

3. Comparatively speaking, decisions at this level are much more
oriented toward the distant future. The horizon of decisions is further
extended in time, bringing more uncertainty into the decision process.

5. Note that our representation of Figure 6 stressed the fact that each opera-
ting sub-system and the central I D process need information. But the model is
neutral as to how the information systems should be designed.
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There is thus a more vital need for environmental information, and the
question is consequently raised as to how to organize systematically the
gathering of environmental information.

4.7 Relating the present model with the previous parts of the paper

Part 2 presented organizations as networks of I D processes. Part 3
concentrated on showing that these I D processes are the control com-
ponent of larger processes called sub-systems and that organizations can
be viewed as a synergetic set of such sub-systems.

Part 4, with the use of a model, investigated different types of sub-
systems found in the organization and the various kinds of connections
between operating processes and I D processes. It was possible to observe
that in general the simpler the operating sub-system, the simpler the I D
process and the information problem; the more complex the operating
sub-system, the more complex the I D process and the information pro-
blem. This trend helped us classify information problems.

In the first category, we found the following types:

— the surrogate problem,

— the delay problem,

— the distortion problem,

— the problem of feedback frequency.

Problems in the second category were found to be:

— the economic relevance of information,

— the managerial relevance of information,

— the hardware and software mix,

— the impact on people of the introduction of new technology,

— the filtering, storing and retrieving problems,

— the presentation of information,

— the matter ot finding an efficient way to link the decision process
with the information process. :

In the last category the following problems were identified:

— the problem of integrating and coordinating the various infor-
mation systems,

— the filtration and condensation problem,

— the problem oi organizing the environmental information.

There is another type of problem we have not yet studied. It con-
cerns communications and will be investigated in the next part.
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PART §

THE COMMUNICATION PROBLEM

8.1 Division of tasks and need for communication

One point not stressed by the previous models is the communication
problem created by the subdivision of tasks in an organization in such
a way that most decision-makers use information gathered by somebody
else. In order to better focus on this particular problem, a communication
model will be developed.

Consider the problem of deciding who should be hired to fill a vacant
position. If the organization is small enough, each candidate will be inter-
viewed In order to determine his academic background, experience and
personality. The interviewer will then try to make the best match between
the requirements of the job as he sees them and the characteristics of the
candidates. ’

Now consider the same decision in the context of a larger organi-
zation. The decision-maker, the personnel director, will not have time
to interview each candidate or ascertain what he believes to be the requi-
rements of the job. He will reach his decision on the basis of the reports
on interviews, the job description and task requirements provided by
someone else. What is basically different between these two ways of
reaching a decision is that in the first case the decision-maker was also
the person who gathered the information needed for the decision. In the
second case, the decision-maker was not the same person as the infor-
mation-gatherer. When the decision-maker in an organizational context
is unable to gather the information he needs himself, he has to rely on
other people to do so. Communication has to take place.

9.2 The problem created by the separation of the decision-maker from
the information-gatherer

Except perhaps at the lowest levels, most decisions in an organiza-
tion are made on the basis of information gathered by others. What kind
of problems does this separation create?

The decision-making process is not as simple as our models would
like it to be. In fact, the same basic decision may be made by different
actors in different ways. Several factors can influence the decision. Figure
8 shows some of them.
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FIGURE 8

FACTORS AFFECYING THE DECISION-MAKER
N HIS ROLE AS INFORMATION PROCESSOR

! INFORMATION

Decrsion Model Used Motivation
Organizational £y DECISION - Personal Values
Academic Back® Socral Value
: MAKER R
Mode of presentation - Psychological
of (nformation (0 ™) type

I Decision

| Action |

Given the influence of these factors, a decision-maker acting as his
own information-gatherer will select a given set of information that
another decision-maker might not accept as completely relevant. What
is information (data having the potential of influencing the decision) for
one decision-maker is not necessarily information for another decision-
maker.

When the roles of information-gatherer and decision-maker are
separated, the main problem of the information-gatherer is to assure
himself that communication will take place (i. e., information, not data,
will circulate through the communication channel)

This emphasizes the difficult role of the information- gatherer (see
Figure 9). On the one hand he has his own motivation, personal values,
social values, psychological type, organizational environment, academic
background, etc. However, these factors, although they will influence
the way he fills his role as ““information-gatherer”, are not necessarily
relevant in the same way for the decision-maker.

8.3 Need for the information-gatherer to know more about the decision
and the decision-maker

In order to provide information to the decision-maker, the infor-
mation-gatherer has to have at least some of the following:

— knowledge of the decision-maker and his psychological type;

— the information threshold of the decision-maker;
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FIGLRE 9
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— knowledge of the evidential process used by the decision-maker;

— knowledge of the type of decision the decision-maker has to
handle;

— knowledge of the organizational environment of the decision;

— knowledge of the types of presentation of the information that
best fit the decision-maker’s psychological type and decision type.

This problem has been concisely stated by Mason and Mitroff!®
in the following terms:

“We propose that an information system consists of at least one
Person of a certain Psychological Type who faces a Problem within some
Organizational Context for which he needs Evidence to arrive at a solution
(i. e., to select some course of action) and that the evidence is made avail-
able to him through some Mode of Presentation’.

5.4 The information-gatherer as decision-maker

Given the types of possible relations between the information-ga-
therer and the decision-maker, it is important to note that the infor-
mation-gatherer often has real power to influence the decision by the
way in which he fulfills his role. Totalitarian countries that exercise a
rigid control over the news media have long understood this phenomenon.
To the extent that the information-gatherer voluntarily influences the
decision he is usurping the decision-maker’s role in a very subtle way.

It appears that a very important ethical problem is raised here. If
it is true, as Ackoff has asserted, that managers cannot always define
their information needs because the decision models they use are not
sufficiently well structured, should the information-gatherer use this
sivuation to impose his own view? Who should decide in the last instance?

The decision must rest with the decision - maker. The information-
gatherer nevertheless has an educational role to play which is not shown
in Figure 9 since in this diagram the communication channel is only used
for transmitting information about the decision to the decision-maker.
Information about alternative decision models also has to be sent to the
decision-maker (see Figure 10). However, it is the decision-maker, not
the information-gatherer, who, in the last analysis, should decide about
the decision model to be used. It is my belief that the information-gathe-
rer nevertheless has the responsibility of suggesting alternate or different
decision models.

Finally, a last point which is rarely stressed in writing is the fact
that the information-gatherer is himself a decision-maker when he makes
decisions as to which information and information models best fit the
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FIGURE 10
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needs of the decision-makers he serves. As a decision-maker, the infor-
mation-gatherer also needs information, part of which will come from
the decision-maker. Consequently, communication links making it pos-
sible for the decision-maker to reach the information-gatherer have to
be added, as shown in Figure 10. In fact, these communication channels
establish a closed loop between the information-gatherer and the deci-
sion-maker, rendering possible the control of this system.

PART 6

CONCLUSION

It is my belief that the models previously developed summarize the
main types of problems which designers or managers of information
systems have to face and which constitute the field of MIS.

Several fields of inquiry are relevant when attempting to solve these
problems.

‘The following list is suggested as representative of these fields of
inquiry$:

— General System Theory

: — Cybernetics
— Control Theory

— Management Theory

— Behavioral Sciences

— Communication Theory

— Organization Theory

— 0. R. Techniques -

— Simulation and model building
— Systems design and analysis

— Decision Theory

— Measurement Theory

— Computer Sciences

— Mathematical and Statistical Techniques

— Micro-Economics

A first look at this list raises the question whether the field of MIS
can be reasonably well mastered by one individual. Dearden’s(® answer

6. On this topic, see the “Report of the Committee on Information Systems”
of the American Accounting Association(®.
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is that ““the true MIS expert does not and cannot exist”’. My answer is
this: if we consider the different disciplines required for the academic
training of an MBA, the list will be as impressive in the case of training
MIS specialists. Following Dearden’s perspective we would have to say
that the true MBA does not and cannot exist. The disturbing part of this
kind of reasoning is that it is right if ““true MIS* means an expert in every
discipline previously outlined. It is nevertheless wrong if we agree that
an MIS expert must have a minimum of knowledge in all these disciplines
and is then allowed to concentrate on a subset of the field of MIS. Two
broad areas of specialization seem to be naturally open because (a) they
correspond to two specific and different tasks in the building of an MIS
and (b) each of these tasks requires knowledge in disciplines that have
some natural affinities. These areas of specialization are:

1. area of the behavioral aspects of MIS that concentrates on ana-
lyzing the information needs of the system under study and the best way
to present this information;

2. area of the technical aspects of MIS that starts with a knowledge
of information needs and works on the design and implementation of
the optimal system to fulfill these needs.

It is this second area which has been mainly stressed to date:

“The explosion of periodicals about the hardware and technology
of computers, the college and university courses on programming, com-
puter sciences and related areas, and the concentration upon the mathe-
matical aspects of systems design illustrate the current thrust of educa-
tional effort in the technological and quantitative areas. This has resulted
In a scarcity of training and educational effort devoted to the brainware
areas of information systems design’ (D,

As in the case of the “human engineering” techniques of Frederick
Taylor at the beginning of this century, the gain in efficiency has been
so evident in the area of the technical aspects of MIS that no one can
blame the emphasis placed there. Nevertheless, it is the belief of this
author that our poor knowledge of the individual, of his problem solving
processes and his way of reacting to change are still the main factors
slowing down the development of the field of MIS. Significant advances
in the field will be made if we are ready to concentrate much more on the
first area, that is, the behavioral aspect of MIS.
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