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MOTIVATION AND INCENTIVES
A COMPARATIVE STUDY

By
Dr. Abdulgader A. Amer

The objective of this article is to examine how the free-
market system differs from the Third Universal Theory in deal-
ing with the problem of motivation and incentives.

Some approaches to the motivation of producers in the

free-market system, such as profit-sharing, management
throngh use of participation, management by objectives, and
job enrichment are discussed.

The article discusses the selutions to motivation and in-
centives of producers as introduced in Part Two of The Greea
Book : The Solution of The Economic Problem.

Special emphasis has been placed on such ideas as:
Partners, not Wageworkers
In Need Freedom is Latent

Committees Everywhere

Finally, guidelines for acceptable modes of motivation and
incentives of producers are suggested.
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A Summary of a research design for the study of the state of

Political Science in Arab Universities
BY :-
ALI M. SHEMBESH

This research design is meant to be step forward in prepar-
ing for a study examining the state of political studies in Arab
Universities. Bearing this goal in mind, the writer has prepared
a questignnaire to be sent to thirty five Arab Universities. The
questionnaire was based on several hypotheses which will be
tested against data obtained from the questionnaire.

The author believes that the research design is very impor-
tant to this study as well as other political studies, for the de-
sign helps in clarifying concepts and stating expectations of
the study. It also enables the researcher to introduce his as-
sumptions. Moreover, the importance of the research desigit
emerges from the fact that through it the researcher can put

his strategy and minor plans for research to test before starting
in earnest.

-51 -



New Approaches in Comparative politics

persistence, feedback, demand and support. It also examines
the basic elements of Almond’s Functional Approach : His de-
tinition of the political systeme the different functions he at-
tributes to the political system, His concepts and assumptions
cn the performance of political systems.

Throughout the study, the emphasis is on the critical eva-
luation of these two approaches regarding their contribution in
the building of an empirical theory in comparative politics.

- 50 -
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ABSTRACT
NEW APPROACHES IN COMPARATIVE POLITICS

By
Dr. MOHAMED ZAHI MOGHERBI 3

The comparative method is one of the main methods utili-
zed by most social scientists. It is also used in the sub-fields of
political science. However, “ .. . . among the several fields or
subdisciplines into which the discipline of political science is
usually divided, comparative politics is the only one that carries
a methodological instead of a substantive label. The term ‘com-
parative politics’ indicates the how but does not specify the
what of the analysis. The label is somewhat misleading because
both explicit methodological concern and implicit methodologi-
cal awareness among students of comparative politics have gene-

rally not been very high.” (1)

The objective of this study is to introduce the Arab reader,
in some depth, to some of the new approaches in comparative
politics which attempt to be more comparative in the real sense
of the word. Two approaches ( Systems Approach and the
Functional Approach ) are selected because of their great im-
pact on the development of comaparative politics.

This study examines the main elements of the Systems
Approach as advocated by David Easton : the definition of polt-
tical system; the inputs-outputs analysis; the notions of stress,

%* MA in Political Science from Kansas State University; Ph. D. mn
Political Science from the University of Missouri Currently the
author is a Lecturer at the Department of Political Science, Faculty
of Economics and Commerce, University of Garyounis, Benghazi-
LIBYA

(1) AREND LIJPHART, ‘“‘Comparative Politics and the Comparative
Method”, American Political Science Review, (1971) P. 682.
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However, in order for auditors to use their judgement ef-
fectively, they should plan for a continuing training in the area
of EDP. It is true when Terome Lobel indicates :

To hit a moving target, you have to aim ahead of
it, and if the target is accelerating, you must aim
much further ahead. In essence, this portrays the
dilemma the professional auditor faces today, as a re-
sult of theé increasing use of electronic computers. 35

Most auditors of today have received little formal training
in electronic data processing due to the fact that few depart-
ments of accountancy in the world provide an in-depth exposure
to the study of computer based systems. Hopefully, the new
movement toward professional schools of accountancy will en-
courage the development of this area in accounting education.
Without continuing training and education in the area of EDP
auditors of the future will not be able to provide the required
service for their clients and auditing will collapse.

85 Jerome Lobel, “Auditing in the New System Environment,” The
Journal of Accountamcy ( Sept. 1971 ), P. 63.
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This means that more information than ever before is go-
ing to be stored in computers. Information will be more quickly
and concurrently accessible to many users. As a result of this
situation, the question today is not whether the computer will
compel auditors to make changes in their audit practices, but
rather how fast. This is also evidenced by the events that are
occurring now in the day-to-day real world. There will be more
time-sharing and on-line real time systems, more use of optical
scanning, more use of television-type display units, and ‘less
hard copy sougce documents.

Computers are and will be used widely in auditing. There-
fore, the auditors of today must have a substantial knowledge
and basic understanding of EDP concepts. They should be com-
petent to answer some of the relevant questions in this area
such as : What controls are involved in an EDP system ? What
impact does an EDP system have on auditing standards ? How
can auditors use the computer as an audit tool ? What are the
possible areas of application in auditing ? Which computer pro-
grams could be used ? What are the computers to be used ? And
what are the auditing techniques to be used ?

Such questions are frequently asked by auditors when dis-
cussing the use of the computer in auditing. Accordingly, the
objective of this paper was to review some facts related to the
above questions. However, in answering them, auditors still
need to use their own judgement. In evaluating a potential ap-
plication of the computer in auditing, the cost and effectiveness
of this application should be compared to usual approaches
whenever possible. The cost and effectiveness criteria should
also be considered in the choice of the computer to be used,
the computer programs to be utilized and the computerized au-
diting tecﬁniques to be followed. Then, it is true that the com-
puter is becoming a very valuable asset to auditors, but what
it can’t do is to replace the judgement factor in auditing. The
writer believes that professional judgement of auditors cannot
currently be automated and it will continue to be their most
important asset in spite of the continuing developments in the
area of EDP systems.
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ledge of computer operations, build-in controls, administrative
controls, software controls, programmed controls, and input/
output controls. Furthermore, the areas of application, the com-
puter to be used, and the programs to be used are some of the
important factors which should be decided by auditors, as ex-
plained earlies in this section.

A final note is necessary before ending this section. Audit-
ing “around the computer” may imply to some writers in the
literature of auditing that the auditor can ignore the computer
and work around it. This is not true because the auditor is us-
ing the computer printouts as the basis for audit tests rather
than testing the computer program directly. 33 Therefore, even
when using “around the computer” approach of auditing EDP
systems, the auditor must still make a thorough evaluation of
the organizational, administrative, and procedural controls in
the EDP department. 34

VI. SUMMARY AND CONCLUSION

One of the great challenges facing the auditor today is the
ever-increasing utilization of electronic data processing equip-
ment in business. With the advent of highspeed, reasonable cost
computers, many companies in every industry have replaced
their conventional accounting systems with computerized sys-
tems. The number of computer installations has grow rapidly
in many countries of the world. Furthermore, the prediction
has been made that by the end of this decade most accounting
and bookkeeping machines will in reality be mini-computers.

In addition to the numerical growth of computers, develop-
ments in the areas of hardware and software have added new
and complex dimensions to the EDP systems. Thus, the outlook
for at least the next decade seems to be a very rapid growth in
computerized accounting systems.

33 Gordon B. Davis, “The Auditor and the Computer,” Journal of
Accountancy ( March 1968 ), PP. 46-47.

3¢ John M. Horne, “EDP Controls to Check Fraud,” Management
Accounting ( October 1974 ), P. 45.
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assume that the end products of the system are correct
and complete. 31

It could be seen that the major emphasis in this approach
is upon testing internal control and procedures rather than
upon the data itself. One of the important tools developed for
this purpose was the test decks. A test deck is a hypothetical
set of data which is run through the procedures of the EDP
system and then tested for compliance. Shonting and Stone
listed the steps which the auditor should take in preparing and
using a test deck, as follows :

(a) Construct a group of simulated transactions
using the same account numbers as are already on the
computer. Include in these simulated transactions
every possible situation, and some that are impossible
which the computer should reject.

(b) On a work sheet prepare a solution for the
simulated transactions.

(c) Request the computer center to search out
this information and reproduce it on a separate tape,
or if this information is already on an old tape, it may
be used for the test.

(d) Ask the computer to run this set of simulated
transactions and print out a report.

(e) If the answer to the simulated transactions
agree with the predetermined answer on the work
sheet, the auditor may conclude that the instructions
for processing the data are correct. 32

In order to perform the above tasks, the auditor becomes
tremendously involved with many computer problems. Auditing
“through the computer” requires a fairly comprehensive know-

31 Jennie M. Palen, Encyclopedia of Audliting Techniques Vol. 1, P. 96.

32 Daniel M. Shonting and Leo D. Stone, “Audit Techniques for Elec-
tronic Systems,” Journal of Accountancy ( October 1958 ), P. 59.

- 41 -



Dirasat in Economics and Business

This approach is based on the assumption that if
the source data or system input can be proven correct
and if the results of the system accurately reflect these
source data, then the output must be correct and the
manner in which the system processed the data is of
little consequence. 29

Auditors have been using the “ground the computer” ap-
proach because of its simplicity, and the minimum EDP tech-
ical knowledge requirement. Thus, perhaps the auditors with
little understanding and actual fear of the computer have con-
tributed to the widespread use of this method. 30

Although the “around the computer” approach has the
above advantages, there are several problems which should be
taken into consideration. The actual disappearance of the audit
trail may make the tracing of the data through the system dif-
ficult. Another disadvantage is that if the client’s system has
a large number of items which are widely varied, it might make
sampling procedures Very costly and time consuming. A final
important point is that the same results can often be obtained
faster and more accurately through the use of computers.

B. Auditing “Through the Computer” : With the advent of
advanced EDP systems, specifically the real-time systems, a
continuous emphasis has been placed on the use of the com-
puter in conducting the audit. This approach is known as the
“through the computer”. method or auditing with the computer.
Jennie M. Palen in his Encyclopedia of Auditing Techniques
points out the logic behind the “through the computer” ap-

proach as follows :

Essentially, the reasoning is that : 1) if the ori-
ginal data are correct and complete, and 2) if the pro-
cessing system is correct and complete, then 3) we can

29 Edv;rard M. Milko, “Auditing : Through the Computer or Around ?”
Management Accounting ( August 1970 ), P. 45.

30 W. Thomas Porter, «Evaluating Internal Controls in EDP Systems,’
The Journal of Accountancy ( August 1964 ), P. 35.
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After identifying a potential computer application, the au-
ditor must determine whether g special-purpcse computer pro-
gram is required or an existing generalized program can be used.
When a generalized audit program is not suitable for a specific
audit situation, very often a Specialized program can be substi-
tuted. A specialized program is one that is tailored to the needs
of a specific audit situation. These programs could be written
by the auditor himself or by any other programmers. The audi-
tor has to make his judgement in deciding which way should
be followed. However, in both ways, the specific audit applica-
tion must have sufficient value and importance to the auditor
to warrant the time and effort for developing, ‘testing, and re-
viewing special audit programs. 28

3. Computer to be Used

There are three alternatives available for the choice of
auditors. The computer to be used might be a client’s computer,
a service office’s computer, or the auditor’s own computer. In
any choice the auditor should make his decision based on cost,
volume of data, compatability of computers, and convenience
for all parties involved.

4. The Two Fundamental EDP Auditing Techniques

There are two fundamental techniques available to the au-
ditor for the audit of EDP systems. These techniques are the
“around-the-computer” technique and the “through-the-com-
puter” technique.

A. Auditing “Around-the-Computer” ; Early attempts to au-
dit EDP systems employed the “around the computer” approach
This approach involves a direct verification of output from
source documents without considering the changes that the
data undergoes while being processed. The primary assumption
of the “around the computer” approach is that if the input and
output are verified to be correct then the intermediate process-
ing must also be correct. This assumption is emphasized by
Edward M. Milko as follows :

28 Howard J. Doherty and Jim L. Sorensen, op. cit., P. 26.
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primary consideration in evaluating a potential application
should be the cost and effectiveness of the computer application
as compared to usual approaches. Other considerations might
be the availability of computer programs, the availability of

data in computerized form, the availability of computer time,
and the training requirements. '

The computer can be used to help auditors in performing
routine clerical functions, and in applying more effective audit-
ing techniques that sometimes are not practical manually. In
the area of receivables, the computer could be used to select
accounts receivable for confirmations, prepare confirmation re-
quests, test the summarized receivables aging, and analyze any
other features of accounts receivable. In the area of liabilities,
the computer could be used to analyze accounts payable and to
make any present value calculations. Other potential applica-
tions are statistical sampling, depreciation calculaions, inven-
tory analysis, earning per share calculations, and finding in-

come/expense relationships using statistical methods such as

regression analysis. 26 3

2. Computer Programs for Audit Use

Audit programs are generally classified into preprogram-
med generalized packages and specially written programs. A
generalized computer audit program is a pre-written program
designed to automate part of the audit by providing a selection
of appropriate routines which can be readily adopted by the
auditor to the requirements of a given situation. 27 Generalized
audit programs are available for many types of audit applica-
tions. They are written by many accounting firms and other
software institutions. Examples of such generalized systems
are Auditape, Auditpack, Auditronic-16, Audassist, Audittru,

and Audex. In spite of their high costs, there seems to be much
potential here for the future.

Iy
26 Howard J. Doherty and Jim L. Sorensen, “Use of the Computer
in Auditing,” Arthur Young Journal ( Special edition, 1970 ), PP. 23-27.
27 Geoffrey B. Horwitz, “EDP Auditing: The Coming of Age,” The
Journal of Accountancy ( August 1970 ), P. 53.
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fect this area of auditing Substantially since the auditor can-
not use EDP equipment to determine the accounting principles
followed b3 his client. Furthermore, it does not appear that EDP
can be generally utilized in determining the consistent applica-
tion of these accounting principles. Therefore, the auditor must
use his judgement concerning consistent applicability. and ef-
fectiveness of accounting principles used by his client. 24

V. USING THE COMPUTER IN AUDITING

Computers have been used widely by auditors during the
past two decades. Nevertheless, the impact that computers have
had on the audit process depends to a great extent on the level
of complexity of the computer data processing systems used by
their clients. '

Gordon B. Davis emphasizes this fact as follows :

The auditor should be capable of ‘using the com-
puter for audit tests when its use is advisable, just as
he should be capable of testing without the computer
when its use is not advisable. Generally, it is not neces
sary or economical to use the computer to test simple
data processing systems or to test files with a small
number of records. Audit tests of advanced systems or
of files with large numbers of machine-readable records
are more likely to require the use of the computer. 25

When using computers in auditing, some questions have to
be answered by the auditor. These questions are : What are the
possible areas of application ? Which computer programs can
be used ? What are the computers to be used ? And what are
the EDP auditing techniques to be used ? It is the purpose of
this section to answer the above questions,

1. Areas of Application
The auditor should identify the potential applications for
computer use in auditing. It should be kept in mind that the

24 W. Thomas Porter, op. cit.,, PP. 44-46.
25 Gordon B. Davis, “The Auditor and the Computer,” The Journal
of Accountancy ( March 1969 ), P. 47.
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portant change is the elimination of certain historical records
in EDP systems. Felix Kaufman stresses this fact as follows :

The journal is not a part of the mainstream of pro-
cessing nor is it a natural by-product of processing. It
takes some specific action at a recognized cost fo create
transaction listings. In addition, as exception methods
of reporting are employed, the journal diminishes in
importance as a document for reporting purposes. His-
torical information in machine languages “ledgers” is
really excess baggage which imposes an otherwise un-
necessary cost increment on the system in two ways.
The overall storage requirement of the system may be
greater, both as to the files themselves and also in the
effect on the size of high-speed storage, and the system
must to some extent handle the historical information
which does not require processing, along with the data
that are wanted at any particular moment.. 23

When the client’s accounting system is computerized, the
auditor will find that his working papers will contain many
new items, such as flow charts, logic diagrams, and other EDP
related materials and documentations. These items will form
.. part of the auditor’s evidential matter in a computer systems
environment. An additional evidential matter is obtained from
internal control questionnaires and different tests designed to
cover the peculiarities of these systems. Therefore, the auditor-
must develop his knowledge of EDP to the point where he can
study and understand the client’s accounting system, and de-
sign audit procedures for obtaining competent evidential matter
in an EDP environment.

3. Reporting Standards

Reporting standards govern the preparation of the auditor’s
report and are mainly related to the application of accounting
principles on a consistent basis. It seems that EDP did not af-

23 Felix Kaufman, Electronic Data Processing and Auditing ( New
York : The Ronald Press Co., 1961 ), PP. 150-151.
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vision by an individual who has a sound understanding of basic
EDP concepts, errors in judgement caused by inexperienced
staff personnel might not be identified and corrected. 21

Study end evaluation of the existing internal controls, the
second field work standard, presents the most important illus-
tration of the need for the auditor to develop new skills in order
to perform examination in the computer environment.

The best starting point in the evaluation of inter-
nal control is to review documentation, then observe
data processing activities and question the people who
perform the activities. Such a review is necessary to
determine the existence of an accounting system, and
to evaluate controls for promoting adherence to com-
pany policies and for achieving operational efficien-
cies. 22

Attention must be paid to the controls which exist or which
do not exist within the computer system and in the EDP operat-
ing department. The auditor should have a basic understanding
of many controls in an EDP environment. These controls are
organizational controls, input controls, hardware controls, soft-
ware controls, programmed controls, and output controls. A
basic discussion concerning the nature of these controls was
conducted in the previous section of this paper.

Sufficient competent evidential matter, the third field work
standard, is to be obtained through inspections, observations,
inquiries, and confirmations to support the basis for the audi-
tor’s opinion. During the examination of noncomputerized sys-
tems the auditor generates and obtains considerable evidential
matter from paper records. However, paper evidence has been
affected by EDP systems. Developments in data collection equip-
ment, communication facilities, and random-access devices have
enabled many companies to eliminate source documents ordina-
rily used in manual or mechanized systems. An additional im-

21 Thomas F. Samson, op. cit.,, P. 28.
22 W. Thomas Porter, op. cit, PP. 48-49.
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able to identify potential weaknesses in a computer based ac-
counting system. 19

The second general standard implies that in all matters re-
lated to the assignment, an independence in mental attitude is
to be maintained by the auditor or auditors. This standard pre-
supposes the auditor is capable of making his own judgement.
He cannot rely on the judgement of other specialists nor can
he rely upon the explanations received from a client’s own EDP
staff. An examination requires competence in computer audit-
ing techniques. Therefore, the auditor should be competent in
the EDP area in order to maintain his independence.

The third general standard implies that due professional
care is to be exercised in the performance of the examination
and the preparation of the auditing report. In order to exercise
this professional care, a critical review at every level of audit
supervision of the work done and the judgements made by those
working on the examination is required. Therefore, the third
general standard requires the auditor to have the necessary
kn~-ledge and skills to use procedures specifically designed for
.ue szamination of computer-based accounting systems. 20

2. Field Work Standards

The first field work standard requires adequate planning
of an audit engagement and:careful consideration of timing
problems. Sometimes this will lead the auditor to test the sys-
tem throughout the yeay to satisfy himself that the EDP system
is functioning correctly. It is also desirable for an evaluation
and review of controls gutside the computer area to be perfor-
med first to permit an assessment of the impact of the com-
puter system on the remainder of the examination.

Adequate supervision also requires that each supervisor be
skilled in reviewing %he procedures employed by his assistance
in examining the computerized systems. Without such super-

19 Thomas F. Samson, “Computer Auditing,” Arthur Young Journal
( Special edition, 1973 ), P. 27.
20 Edwin M. Lamb and John R. Nolan, op. cit,, P. 6.
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of electronic data processing. Therefore, a brief re-examination
of auditing standards in an EDP environment will help place
the problems of auditing a computerized system in prospective.,

1. General Standards

The first general standard implies that the examination is
to be performed by a person or persons having adequate techni-
cal training and proficiency as an auditor.

In the EDP environment, the first general stan-
dard clearly requires that the auditor be trained in
examining computer-based accounting systems. The
use of such systems-not only through in-house computer
facilities but also through EDP service bureaus-has be-
come so prevalent that no auditor today can ignore the
need for special training in the EDP area. 18

The auditor must understand what computers can do and
how data are processed in EDP systems. He must be knowledge-
able about the nature of all equipment involved as well as its
operation. Some electronic computers are so complex that they
need specialized training to operate them. However, the auditor
does not need to be a machine operator and therefore a know-
ledge to operate those machines is not required,

The auditor must know how to test computerized systems
and how to use the computer in order to achieve compliance
with generally accepted auditing standards, Also, he should
have a degree of knowledge concerning the computer languages
and types of documentation employed. Preparation of system
flow charts, standard data sheets, and coded machine instrue-
tions should be understandable.

In summary, a basic knowledge of EDP is an essential ele-
ment in achieving compliance with the first general auditing
standard. Therefore, if the auditor does not have at least a basic
understanding of EDP concepts, it is likely that he will be un-

18 Edwin M, Lamb and John R. Nolan, “Computer Auditing .in the
Seventies,” Arthur Young Journal ( Special issue, 1970 ), P. 5.
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to determine that the processed data does not include any un-
autnorized alteration by the machine operators, and that data
are correct and reasanable. Examples of output controls are
control totals, prenumbering, and sampling.

In summary, the auditor must have a basic understanding
concerning the nature of input, processing, and output controls.
He should also be familiar with the controls which exist within
the computer system and in the EDP department. These con-
trols have greater implications for the auditor. A knowledge of
these controls and their interrelationships is necessary to
evaluate their impact on auditing procedures in an EDPenviron-
ment.

IV. THE IMPACT OF EDP ON AUDIFING STANDARDS

Many articles and books in auditing literature suggest that
a suitable framework for analysis in the area of ‘EDP auditing
would include the concepts, standards, procedui‘e‘s, and techni-
ques that are accepted or used by the auditor. But it is obvious
that auditing concepts and objectives could not be eliminated
in studying the subject of EDP auditing. Woods stresses that as
follows : '

I think it is obvious that the objectives of auditing
thus defined will not change with the advent of com-
puters or any other form of mechanization. Regardless
of what means are used to process business transac-
tions, the auditor’s responsibility with respect to the
pasic objectives will remain the same. He must satisfy
hirmself that the transactions are legitimate, that they
have been coded and recorded correctly and that the
accounts have been summarized into financial state-
ments in accordance with sound and generally accept-
ed principles of accounting. 17

The auditing standards are general guides to procedures,
and the procedures of auditing are affected by the introduction

17 Richard S. Woods, «“The Development of Auditing Standards and
Techniques for EDP Systems,” N.A.A. Bulletin ( Sept. 1961 ), P. 28.
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assure that data are neither lost nor changed in the course of
internal transfers from one computer element or brogram to
another. 15 Examples of those controls are parity check, dual
gap heads, diagnostic routines, and dual circuitry.

4. Software Controls

Software controls are controls related to the area of pro-

9. Programmed Controls

Programmed controls are those which are coded into the
Mmachine operating programs. Such controls may constitute

entirely separate programs or they may be integral parts of
specific programs.

These controls usually are used for proofreading, compar-
ing, counting, or any other purpose. Examples of the program-
med controls are record counts, hash totals, limit ckecks,
sequence checks, and control totals. In an EDP environment
auditors must understand and evaluate these controls in order
to determine their bearing on audit Procedures,

6. Output Controls

Output controls are used as the final check on the accuracy
of the generated information. The objective of these controls is

15 Jennie M. Palen, Encyclopedia of Auditing Techniques, Vol. 1
( New Jersey : Prentice Hall, Inc., 1966 ), P. 84.

16 W. Thomas Porter, op. cit, P, 27.
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As far as the organizational structure is concerned, the
EDP department should be functionally independent in its re-
lationship to other operating departments. Therefore, the EDP
department would retain its service nature to all other func-
tions within the organization and prevent domination of the
equipment by any one user. 13

Also effective’ organizational control requires an organiza-
tional separation between the system’s programming function,
the computer operating function, and the EDP library function.
This separation insures that no single individual is responsible
for the complete processing of any transaction through the com-
puter system.

2. Input Controls

A computer is accurate in its operation, but results obtained
can only be as accurate as the data fed into the system. If an
error is introduced anywhere between the origin of the;transac-
tion and its input into the computer, the error may easily pass
through the entire system undetected. Therefore, the control
techniques used to reduce their possibility become extremely
important.

There are three distinct problem areas associated with error
elimination in the input function. It is necessary to insure that
original data is properly translated into machine language, that
all transactions which took place are included, and that data
are processed only once.

Many input controls might be used to insure the above re-
quirements. A pre-audit of the source documents, key verifica-
tion of punched cards, batch and control tatals, and machine
listings are some of the input controls in an EDP system. 14

3. Hardware Controls

These are the controls built into the computer system by
manufacturers. The primary purpose of hardware controls is to

13 Ibid.,, P. 44.
14 W. Thomas Porter, op. cit,, P. 17.
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control. Any auditor begins his work by evaluating the system
of internal control regardless of the kind of accounting system
used by his client. In manual and mechanized systems, inter-
nal control is achieved substantially by a division of duties
among employees so that no one person has complete responsi-
bility over a transaction and the work of one person is verified
by the work of another.

In an EDP environment, the work formerly divided among
many people is performed by the computer. Therefore, the audi-
tor’s study of internal control becomes a study of the controls
built into the computer, the controls contained in computer
programs, and the controls related to the computer center. The
idea here is that the main considerations are whether the sys-
tem procedures are adequate to accomplish the objectives of
the system and whether those controls are sufficient to provide
reliable data and pbrevent system manipulation. 11

In order to judge whether the controls in an EDP environ-
ment are sufficient or not, the auditor should have a basic un-
derstanding about the nature of these controls, Therefore, this
section will provide a basic and summarized discussion for each
of the important controls in an EDP system.

1. Organizational Controls

The centralization of data processing activities and concen-
tration of data processing functions in most EDP systems em-
phasize the importance of bproper control of the data processing
center. John M. Horne points out two areas of control as follows

Organizational controls fall into two areas: the
placement of the EDP function within the organization
and the division of duties within the EDpP group. 12

11 W. F. Lewis, “Auditing On-line Computer Systems,” The Journal
of Accountancy ( October 1971 ), P. 50.

12 John M. Horne, “EDP Controls to Check Fraud,” Management
Accounting ( October 1974 ), P, 44.
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processing speeds of today’s computer. 9 Other characteristics
of this generation include: multi-programming, real-time, con-
tinuous processing, and interrupt capabilities.

According to Lobel, we are now on the verge of the fourth
generation of computer systems of what might be called the
new system environment. 10 These advanced systems will pro-
bably include such things as graceful degradation ( no loss of
data as a result of computer power failure), advanced memory
systems, and common or shared data banks and networks.

This means that more information than ever before is go-
ing to be stored in computers. Information will be more quickly
and concurrently accessible to users everywhere. Also, informa-
tion will be shared to a greater degree than ever thought pos-
sible before. Accordingly, auditors must now line up their sights
on the training that will be needed and the techniques that
have to be developed if auditing dilemma are not to be encoun-
tered. Auditors of today should have a substantial knowledge
and basic understanding of EDP concepts. This knowledge is
very important for solving many of the auditing problems in an
EDP environment. The following questions should be considered
in order for auditors to gain the required knowledge :

4. What controls are involved in an EDP system ?

b. What impact does an EDP system have on auditing
standards ?

c. What are the possible approaches for using the com-
puter in auditing ?

d. What are the important decisions related to the ap-
plication of computers in the area of auditing

Therefore, the following sections of this paper will be de-
voted to answer the above questions.
III. CONTROLS IN AN EDP SYSTEM

One of the areas in which the auditor’s professional judge-
ment is important is in the review and evaluation of internal

9 Ibid., P. 64
10 Ibid.
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doubt to be far more accurate than either people or any other
machines in performing mechanical operations with data. As
will be discussed later, this accuracy results from both build-in
checks and checks that are programmed when using the com-
puter. Another significant matter which contributes to this ac-
curacy is the concentration attribute in an EDP system. Porter
states this fact as follows :

Electronic data processing enables a concentration
of many processing steps into one department, thus
eliminating the traditional internal control made avail-
able by the separation of duties in the recording pro-
cess. 7

3. The New System Environment

Auditors have become increasingly involved in electronic
data processing since the first generation computer was intro-
duced in the mid-1940’s. Now they must learn to handle the
complex auditing problems of the third-generation as well as
the rapidly approaching fourth-generation systems.

Lobel Jerome has recognized that the new systems environ-
ment has grown out of four generations of computer technology.
The first generation of computers was introduced in 1946, They
used vacuum tubes and were capable of handling a “stored pro-
gram.” The emphasis in these early computers was on comput-
ing ability rather than on input-output capabilities. 8

In 1958, with the advent of transistors, the second genera-
tion of computers surfaced. They were faster and included a
greater range of input-output devices.

The third, or present, generation of computer systems is
characterized by integrated circuitry which makes use of very
small silicon chips. These chips serve basically the same func-
tion as vacuum-tubes and transistors in previous generations.
Integrated circuitry has increased substantially the internal

7 W. Thomas, op. cit., P. 5.

8 Jerome Lobel, “Auditing in the New Systems Environment,” The
Journal of Accountancy ( Sept. 1971 ), P. 63.
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1. An electronic data processor ( the central processing
units ) .

2. Associated peripheral equipment, such as data pre-
paration, input, and output devices. This central
element performs arithmetic, logic, storage of data
during processing, and control.

3. Procedgres that tell what data are needed and when,
where they are obtained, and how they are used.

4. Instruction routines for the processor.

5. Personnel to operate and maintain equipment, ana-
lyze and set up procedures, prepare instructions,
provide input data, utilize reports, review results,
and supervise the entire operation. 5

A. The changed Nature of Audit Trail.

The first attribute that an auditor faces is the changed
nature of the audit trail which is summarized from general
ledger accounts. The auditor will find that many accounting
steps have been processed and stored on magnetic tapes or discs
through the computer system. 6 Therefore, auditors should seek
their computer print-outs of information in order to prepare
their own listings. Converting such information to readable
form requires a separate and costly action and should be con-
ducted carefully.

B. The Power and -Accuracy of the Computer.

The next atrribute which should impress and concern audi-
tors is the power and accuracy of the computer as one of the
main components of any EDP system. The computer has pheno-
menal ability to answer many inquiries concerning the status
of any information which is in its memory in a relatively short
time. Furthermore, the computer has been proven without any

5 W. Thomas Porter, Auditing Electronic Systems ( Belmont: Wads-
worth Publishing Co., 1966 ), P. 1.

6 Cordon B. Davis, Auditing and EDP ( New York: AICPA, 1968),
PP. 117-130.
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1. A general review of the accounts and records, and a
comparison of the figures shown on the statements
with the sources from Which they are drawn.

2. A review of the system of internal control, and of
the accounting principles regularly followed by the
client as well as 3 consideration of any departure
from these principles.

3. Independent sampling, through inspections, corres-
pondence, or other means of the existence and
values of assets,

4. Application of various audit tests to determine ag
far as reasonably possible that all liabilities are re-
flected in the balance sheet in actual or approximate
amounts, and are appropriately stated.

5. Analysis, tests, and overall review of the income and
expense accounts.

6. Test procedures designed to determine the authenti-
city and general reliability of the financial state-
ments prepared from the accounts, including

adequacy of headings, notes, and other important
matters. 4

Both, the above auditing tasks and auditing standards are
influenced by the introduction of electronic data processing
systems in business, Therefore, auditors should have a basic un-
derstanding about EDP attributes which have g major impact
upon their work.,

2. EDP Attributes

An EDP system usually consists of a computer and related
personnel and équipment for getting information into and out
of the computer. An EDP system is not just a computer as is
many times thought. Porter states that an EDP system consists

of the following elements :

4 Mary E. Murphy, Advanced Public Accounting Practice ( Home-
wood, Illinois: Richard D, Irwin, Inc., 1966 ), P.36.
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IL THE NATURE OF AUDITING FUNCTION
AND THE EDP ATTRIBUTES

The purpose of this saction is to provide insight into the
function of auditing and the EDP attributes. This insight is
considered to be necessary background in order to see the im-
pact of the computer on auditing which will be discussed in the
next sections of this paper.

1. The Nature of Auditing Function

The services performed by CPAs in these days include those
which are substantially of an auditing nature, those which in-
volve principally accounting work, those pertaining to income
taxes, and others. However, the financial examination type of
audit i¢ the most widely recognized service performed by CPAs.

The objective of this ordinary examination of financial
statements by the independent auditor is the expression of an
opinious on the fairness with which they present financial posi-
tion and results of operations. 3 The auditor conducts his exa-
mination in accordance with generally accepted auditing
standards. General standards, standards of field work, and
standards of reporting should be considered carefully in con-
ducting an independent audit. These standards require that a
report be submitted, either expressing or disclaiming an opinion
on whether or not the financial statements are presented in
conformity with generally accepted accounting principles ap-
plied on a consistent basis from period to period.

In general, a financial examination involves the following
tasks *

3 Committee on Auditing Procedures, Auditing Standards and Pro-
cedures : Statement on Auditing Procedures No. 33 ( New York: AICPA,

1963 ), P. 9.
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cessed and preserved. It has meant change in the way
we, as accountants, undertake to bontrol, review, and
audit that information. The methodology we choose
will have an important bearing on our future ability
to fulfill our responsibilities to our clients and to the
interesting public. 1

Also, Lamb and Nolan have recognized the impact that the
use of computers will have upon auditing concepts and pro
cedures, as follows :

In the decade since the computer began to be
widely used for business data processing, we have stea-
dily progressed from the use of auditing procedures
which, in effect, ignored computer systems entirely to
the full application of computer - oriented procedures.
The present computer environment requires us to de-
velop and use new techniques to permit : (1) com-
pliance with generally accepted auditing standards and
(2) the performance of more efficient examinations. 2

In summary, the challenge of new computer systems to
auditors can be defined in a way that the auditor should not
“audit around” computers but should use the computer to im-
prove and expand his auditing skills. In order to accomplish
this objective, auditors should have an understanding of elec-
tronic data processing activities and concepts. Also, familiarity
with the types of controls in electronic systems is important
for the auditor’s evaluation of internal control and for the use
of computers in auditing. Therefore, the purpose of this baper
will e to discuss the nature of the EDP systems in order to
evaluate their impact on auditing standards and procedures.
Furthermore, using the computer as an audit tool and some of
the challenges in this area will be examined.

1 Jerome Farmer, “Auditing and the Computer: A Suggested Pro-
gram,” The Journal of Accountancy ( July 1970 ), P. 53.

2 Edwin H. Lamb and John Nolan, “Computer Auditing in the Seven-
ties,” Arthur Young Journal ( Special issue, 1970 ), P. 5.
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AUDITING ELECTRONIC DATA
PROCESSING (EDP) SYSTEMS

by

-

Dr. Younis H. El - Sharif s
1. INTRODUCTION

Throughout history, the total structure of society and the
practice of accounting have run in the same direction. Many
factors : economical, sociological, legal, and technological have
influenced the development of public accounting practices.

Technology is one of the most important factors that in-
fluence the public accounting practices in this country.
Although technology already exists for revolutionizing the in-
formation collection, which is the heart of the accounting func-
tion, the very speed of technological change is increasing at a
geometric rate of growth. As a result, most data processing sys-
tems of today cover all activities of the business and they are
integrated into one computerized system. Manual accounting
systems hgve become as obsolete in these days as single-entry
bookkeeping, and even the smallest business organization uses
some kind of automated procedures in its accounting work.

Therefore, one of the-great challenges facing the auditor
today is the ever;ncreasing utilization of electronic data proces-
sing equipment. Farmer stresses that :

The challenge of the computer has meant more
than a change in the way business information is pro-

% Assistant Professor, University of Garyounis, Benghazi., Ph.D. in
Accounting from the University of Missouri-Columbia : U.S.A.

% The author wishes to express his appreciation to Dr. Rick Elam
of the University of Missouri-Columbia for his comments on earlier draft
of this article.
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tertnediary a “Riba” - free banking System becomes attainable. 5
The bank would obtai

positors and borrowers, The depositors would share in profits
according to the size and duration of their deposits. The bank
would, in turn, share profits with borrowers according to an

agreed amount or percentage. Thus the conflict between Islamic
and non-Islamic Practice can be resolved.

This is the general conceptual framework of an Islamic
banking firm. A rigorous treatment of this framework ( in the

form of amathematical model) will have to be dealt with in a
separate paper.

CONCLUSION

Since the banking system, as it is practiced, is an institu-
tion alien to Islamic culture it should be adjusted to conform to
Islamic principles and not the other way around. Using Islamic
concepts in compensation, exchange and partnership would re-

concile the difference between what is practiced and what an
Islamic banking system should be,

5 For a detailed treatment of the issues discussed in this section, the
reader is referred to the work of Dr. Sam
A’amaal Almasrafia Bima Yattafiqu Wa A
Egypt: Dar Al-Turath 1976 ). (in Arabic)

i H. Hammoud, Tatweer Al-
1-Shariah Al-Islamia ( Cairo,
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rate, cannot explain how a banking firm could operate in an
Islamic environative. The next section gives some direction to-
ward this alternative.

III. Banking Operations In An Islamic Cotext

The banking prastice is looked upon from somewhat dif-
ferent perspective in Islam. No interest should be paid either on
loans or deposits. How then could deposits be attracted to the
banking system ? And how could banks be adequately compen-
sated for providing loans and other services ? No adequate an-
swer can be provided without redefining the banking operations
in an Islamic context.

According to the Islamic principles interest on loans and
deposits are considered “Riba” and Muslims are prohibited from
paying or receiving such interest. This stems from the Islamic
principle that things should not be exchanged for more than
their worthy whether in measurement, weight or value. Even
capital, if loaned should be returned intact. The profit or loss

should accrue to the person using the capital unless agreed
otherwise.

. . but if ye turn back, ye shall have your capital surrs:
dealnot unjustly, and ye shall not be dealt with unjustly”. 4

On the other hand, if the operation is a joint venture; one
contributing capital and the other his effort and skill, then
they should share the outcome whether it be a profit or loss.

However, a necessary prerequisite is the uncertainty of the out-
conle of the venture.

Another rule is that if somebody is hired to do a certain
job o service he should be compensated accordingly.

If we combine the previous rules (joint venture and service
compensation) together with the bank’s role as a financial in-

4 Op. Cit, 279.
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(F;.
W=F(1-’2Q“.) 1)

There are pecuniary and non-pecuniary costs to these de-
posits. The cost of issuing demand deposits (D, ) and time de-
posits (D, ) are assumed to be as follows :

/
D, -D, (R,) D, >0 (2)
4
D, - D, (R,) D_>0 (3)
Where R, is the return on deposits.

On the other hand, bank assets (X; ) include cash X7 ),
private lcans (XL) and government loans (X g ). The returns
on loans are assumed to be a function of interest rates.

E, =h (X,) h < 0 4)

Although cash has no explicit rate of return, it neverthe-
less reduces the penalty for bank deficiency. The expected re-
turns on cash are defined to be

n (X -¢)% (5)
2(c-Db)

Where n is the penalty cost for deficiency, ¢ is the largest
dishursement and b the lowest deposit loss. The problem then
is to maximize the rate of return on equity (E ), subject to the
balance sheet constraint, i.e. maximize

E -[1+D®) -+ D,®) ]| xp (x) + XgFg-n _(x-c)k]
Y -1 (RD, ®) + RD ® ) L")
W 22
subject toiX; =1 (7

The previous formulation indicates that the price banks
offer for deposits depends upon the profitability of bank lending
and other factors affecting the inflow of deposits. Bank environ-
ment as well as market structure affect banking performance.

The theory presents a set of assumptions concerning bank
behaviour which are plausible and verifiable in the present cir-
cumstances. But this theory which revolves around the interest
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is strictly prohibited in Islam. This was clearly stated in both
the Quran and the Hadith.

Those who devour usury will not stand except as
stands one whorn the evil one by his touch hath driven
to madness. That is because they say : “Trade is like
usury’, but God hath permitted trade and forbidden
usury. Those who after receiving direction from their
Lord, desist, shall be pardoned for the past; their case
is for God ( to judge ) ; but those who repeat ( the
offense ) are companions of the fire: they will abide
therein ( forever ) . God will deprive usury of all bles-
sing, but will give increase for deeds of charity; for
He loveth not creatures ungrateful and wicked.
Those who believe, and do deeds of righteousness, and
establish regular prayers and regular charity, will
no fear, nor shall they grieve. Ye who believe ! Fear
God, and give up what remains of your demand for
usury, if ye are indeed believers. If ye do it not, take
notice of war from God and His Apostle : but if ye
turn back, ye shall have your capital sums : deal not
unjustly, and he shall not be dealt with unjustly. 2

We can proceed now-to discuss briefly a theory which de-
scribes the behaviour of a banking firm as it is perceived today.

II. The Present Banking Theory

Like other firms a bank is assumed to allocate its resources
in such a way so as to maximize its returns on equity. In this
respect the bank is constrained by its balance sheet accounts. In
a simplified general form, 3 the bank’s liabilities are assumed
to consist of equity (W) and deposits (D;) . The pbank deposit
liabilities are postulated to be a proportion ( oci) of total funds

2 Albagara, 275-279.

3 In this section, I am following closely Michael A. Klein’s model in
“A Theory for the Banking Firm”, The Journal of Money, Credit and
Banking ( May, 1971 ), 205-218.
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One of the areas in which the inconsistency persists is the
financial system. Could the banking system, for instance, be
reconciled with the Islamic principles ? And, if so, how could it
be domre ? This paper is an attempt toward reconstructing the
banking system on Islamic basis. In the first part some basic
concelts will be introduced. Then in the second part the current
thenretical framework will be examined. In the third and final
section a general formulation of an alternative Islamic banking
system will be presented.

1. Some Basic Concepts

The banking system, as it is practiced today, contradicts to
a large extent Islamic values, Most of the banking charges are
considered “Riba” (usury). This raises the issue of how to re-
concilc this conflict and how to devise a “Riba’” - free banking
system which is consistent with Islamic ideals. But we have to
digress for amoment to define both the commercial bank and
the “Riba”.

A. Banks ;

Commercial banks are financial intermediaries which
engage, among other things, in obtaining funds from ultimate
letiders and channel them to ultimate borrowers. There are,
however, some characteristics which distinguish commercial
banks from other financial instituations. 1 First, Commercial
banks carry demand deposits which are generally accepted as

leans of payment. Second, given the institutional set up, com-
mercial banks are concerned with their Liquidity position and
hence engage in short term credit transactions. We turn now
to the definition of “Riba”.

B. Riba:

“Riba” is the excess amount to be paid over and above the
amount exchanged and borrowed. Paying and receiving “Riba”

1 Other bank and non-bank financial institutions include specialized

banks, saving and loan associations, insurance companies and pension
funds.
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TOWARD AN ISLAMIC BANKING THEOQORY

by
Dr. Ali A. Abdussalam 3

( Paper presented at the 8th Annual Conference of the AMSS
Marian College, Indianapolis, Indiana June 29-30 July 1, 1979)

INTRODUCTION

Hvery economic system tries to solve the economic problems
confronting it according to its own philosophy. That is, each
society tries to choose the economic system which is consistent
with its ideology. Both capitalist and socialist countries have
devised certain rules of conduct that, hy and large,-are consis-
tent with their values. But if we look at the Islamic world it is
not hard to discover that a gap exists between the prevailing
institutional framework and the Islamic principles. Several fac-
tors have contributed to this schizophrenic situation. Some of
these factors are exogenous while others are indigenous.

During the waning days of the Ottoman empire, the Islamic
world had gone through a period of stagnation; both economi-
cally and intellectually. This was followed by a period where
most of the Muslim countries were subjected to foreign domina-
tion. This colonization has accentuated the separation of secular
from religious education. It also led to the introduction and
adoption of an institutional fromework which was alien to the
Islamic culture. The colonial institutions have lasted long after
the colonial powers have left. To make things worse, the colonial
educational system, both at home and abroad, has perpetuated
the problem instead of helping resolve it. As a result the link
between the present institutions and the Islamic teachings was
weakened if not severed. An awkward situation prevailed be-
cause of this duality. Several attempts have been made to re-
medy this situation.

s Assistant proffessor of Economics, Department of Economics, Univer-
sity of Garyounis, Benghazi, Libya
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It is always difficult, however, to find information to answer
all the questions and it may be necessary to amend, change or
delete certain questions at subsequent levels of the enquiry. Yet
it is important just to note the absence of information. The
questions also help in formulating the questionnaires.

Figure 1-1 gives an outline of the methodology. It is bene
ficial whenever possible to make use of other countries ex
perience and therefore, the outcome of the study should be
compared with similar information from other countries.

(b) Data Collection

The information regarding the description of the economy
Is usually based on economic plans- government documents and
reports, bulletins and national statistics. The process of collect-
ing date on the economy may prove to be time-consuming since
reports and statements tend to give only a general picture of
the economy. Beside the literature search two questionnaires
are needed. One to investigate computer development and the
other to investigate attitudes of peoples, their perception of and
reaction to change .. ete.

Finally all the findings should be pooled together to give
an outline of how computer technology should be best utilized.
The economy investigation should result in priority areas and
applications, whilest the other part of the investigation should
give an idea about the resources available, constraints and dif-
ficulties to be overcome. ,

REFERENCES

1. UNITED NATIONS; “The Application of Computer Technc-
logy for Development;” Second Report,
U.N. Publication ST/ECA/176, N.Y.1973

2. EL MILIGI, IS.: “Computing for Development in the
SUDAN.” Proceeding of the 13th Con-
ference on Statistics, Computer Science
and Operations Research, University of
Cairo, Cairo, 1978
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In each of the first two sections a number of questions are
asked hefore the start of the investigation. The advantage of
asking detailed questions is that the information needed is even-
tually defined thus eliminating any vagueness or waste of time
in gathering information which is not relevant.

Initial
Definition

Detailed
Definitions
“(QUESTIONS)
International Intra-Comtnry
Investigation Investigation

Cemputer
Irvestigation’

TRANS-| TELE- Computer People’s Attitudes
PORT | COMN Development Admin. Systems

Comparison of | Economy
Development Investigation

FDUC lsmwy AGRIL- | DU

ATION [MENT |ULTURE| STRY

Conclusions on | STATEMENT OF Pre-
CONDITIONS & .
Comparisons PRIORTIES Requisites

l |

RSV i U U U U S S

Prospective Comp.
Application Areas

Policy
Issues

Fig 1—1
OUTLINE OF THE METHODOLOGY

SUMMARY &
CONCLUSIONS
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2. METHODOLOGY
(a) Problem Definition

Several statements (1) have advocated that governments
should have national computer policies, etc. But generally ‘hov/’
to formulate such policies is only vaguely defined. It is hoped
that the methodology described below and which has been used
in the Sudan, may be of some use to other developing countries.

The first step is to define clearly the problem. Initial defini-
tions usually tend to be vague or too general. It is very bene-
ficial to spend sometime in reaching a detailed definition. This
would later facilitate subsequent steps in carrying out the work.

The problem, in general, is how a developing country should
approach the application of computer technology to enhance
its economic and social development and subsequently raise the
standard of living of its people. For investigation purposes, the
problem may be divided into three sections :

i. The first section is concerned with the state of develop-
nent of the economy to determine the areas where poten-
tial demand for computers may exist. Since detailed des-
criction of the economy is time-consuming and unnecces-
sary, key areas are selected.

2. The second section investigates the existing applications
of computers and to what extent they have been success-
ful. It also investigates the attitudes and computer know-
iedge of prospective computer users, and the attitude of
middle management in general.

3. The third section is based on the previous two sections. It
arrives at conclusions regarding the areas where computer
applications should be encouraged and how the govern-
ment should seek to use computing facilities in the best
possible way. Other policy issues e.g. regarding training
and computer acquisition may also be discussed.

(1) United Nations: ‘The application of Computer technology for deve-
lopment’. Second Report, U.N. Publication ST-ECA-176, N. Y., 1973
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The role of computer technology, however, should not only
be in eliminating the negative features of practice in developing
countries, but also in a positive contribution to the utilization
nf resources.

The application or transfer of computer technology is not
without problems. As we mentioned earlier it has prospered in
a certain environment and great care should be exercised to
avoid undesirable effects. Developing countries should have
adequate understanding of the technology itself. Such unders-
tanding could be achieved only by thorough and careful re-
search and study of existing and possible computer applications
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(8) A high cost of labour that made substitution of
labour by capital economically desirable,

(h) Scientific research and development of researcp
techniques such as operational research, Specially
after World War 1, have greatly enhanced the need
for faster computation machines,

In other words, developed countries were ready for the
compuser technology and the ingredients for its successful ap-
plication already existed. That has not meant that al] computer
applications have been successful. Many applications were com-
plete failures mainly because of reasons.unrelated to the nature
of the technology itself, for example, lack of understanding of
organisational problems, lack of management involvement:
technocratic approach to system design, etc.

Thus, to attempt to ‘transplant’ computer technology to
developing countries without any understanding of such coun-
tries, needs and environmental problems, is very risky and the
consequences of rejection would almost be disastrous. Nobody
doubts that developing countries may have genuine needs for
computer technology, but without precise definition of those
needs computer technology cannot be brought to fruition.

Ii we regard computer technology as an informatic agent
of change, then we may broadly define the framework within
which computer technology may be used in developing countries
Having scarce resources, every developing country should have
adequate information about its resources, how efficiently they
are utilized- and in what direction they should be allowed to be
consumed or allowed to grow. There should be g constant flow
of information between central and regional authorities. This
flow of information in most developing countries is hindered by
lack of proper recording, poor statistical surveys, inadequate
methods and sluggish bureaucratic procedures. Information is
not only out-of-date but often unreliable. Planning and forecast-
ing activities are mostly based on an intuitive and subjective
basis. This leads to such numerous changes in the origional
plans that the whole exercise of planning is rendered meaning-
less.

- 11 -



APPlication of Computer in Developing Countries

Developing countries, therefore- cannot accept the transfer
of technology from developed countries without evaluating the
techr.ology with respect to its contribution to their social and
economic development and at what cost. Such an evaluation
assumes clear and precise definition of the goals and direction
of economic and social development. Without this definition
there is a risk that any technology transferred may be used in
areas which are not conducive to development resulting in
waste of resources, time, and a slowing down of the development
process 1tself. Computer technology is no exception.

In developed countries the so-called computer revolution
has been preceded by the industrial revolution. Consequently,
the introduction of computers was preceded by an intensive pro-
cess of industrialization that brought a degree of discipline aud
formality to the technical and administrative systems. At the
same time research activities have reached a stage where
manual and mechanical means of calculations were proving to
be a serious handicap.

If an analysis is made of the environment in which compu-
ters were first used in developed countries, one would broadly
expect to find the following characteristics :-

(a) A competitive economy that urged organizations
to adopt ‘the most efficient means’ of running their
businesses-even though it might have been just for
the sake of status or public image.

(b) The availability of funds to finance investment on
computers.

(¢) A generally literate population.

(d) The majority of the populations being familiar
with many technical devices through their use in
daily life.

(e) A fairly large pool of technical specialists.

(f) A system approach that has continued to develcp
as computers have reached large scale production.
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INTRODUCTION
1. BACKGROUND

Developing countries are faced with the difficult task of
mobilizing their resources to enhance economic and social de-
velopment. The resources are usually scarce and tightly stretch-
ed although a few countries are endowed with sufficient natural

resources to form a basis for a rapid economic and social
development.

In the utilization of these resources, however, all develop-
ing countries rely heavily on the technology of developed coun-
tries. This transfer of technology has recently raised several
questions with regard to the relevance of the transfered techno-
logv to the problems of the countries, the extent to which such
transfer should be maintained, whether developed countries are
passing over only obsolete technology and whether such trans-
fer is discouraging developing countries from initiating their
own autonomous technological development. If, for example, a
developing country is employing an extensive industrialization
plan it may start importing a number of factories from develop-
ed countries and establish them in different regions according
to certain criteria concerning availability of raw materials, etc
Some of liecse regions may not be very developed and in some
cases may even be inhabited by nomads.

The introduction of an industrial scheme of that kind,
even if justified by the rationale of settling the nomads and/or
maintaining a balanced regional growth, would precipitate
these people from a nomadic or rural community into an indus-
trialized state. In other words, the change will radically trans
form the pattern of their living.

The risk in such a development is that people skip the
period of conversion or orientation usually allowed for in a slow
development process. A greater risk, however, is that people

concerned with development may not be aware of such a danger
anc even if they are aware, they may not have adequate under-
standing of its nature to propose a suitable remedy.
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INTRODUCTION

This journal is one of the projects of the Center of Econo-
mics and Business Research in the Faculty of Economics and
Conmerce. It is devoted to the publication of research in busi-
ness and behavioral sciences. It deals with theoretical as well as

appiled topics that are of interest to the Arab World and man-
kind in general.

Any comments and/or research are welcome. It is hoped
that our journal vyill function as a Communication means
among those who are interested in these studies.
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