


INDUSTRIAL
SYSTEMS ENGINEERING AND MANAGEMENT
IN
DEVELOPING COUNTRIES

Proceedings of the International Conference
held on
3-6 November 1980
Asian Institute of Technology

Bangkok , Thailand

Edited by
MARIO T. TABUCANON and PAKORN ADULBHAN



Distributed throughout the worid by
PERGAMON PRESS

UK. Pergamon Press Ltd., Headington Hill Hall,
Oxford OX3 0BW, England

U.S.A. Pergamon Press Inc., Maxwell House, Fairview Park,
Elmsford, New York 10523, U.S.A.

+ CANADA Pergamon Press Canada Ltd., Suite 104,

150 Consumers Rd., Willowdale, Ontario M2J 1P9, Canada

AUSTRALIA Pergamon Press (Aust.) Pty. Lid.,, P.O. Box 544,
Potts Point, N.S.W. 2011, Australia

FRANCE Pergamon Press SARL, 24 ruc des Ecoles,
75240 Paris, Cedex 05, France

FEDERAL REPUBLIC Pergamon Press GmbH, 6242 Kronberg-Taunus,

OF GERMANY Hammerweg 6, Federal Republic of Germany

Copyright © 1981 Asian Institute of Technology

All Rights Reserved. No part of this publication may be
reproduced, stored in a retrieval sysiem or transmitted in
any form or by any means: electronic, electrostatic,
magnetic tape, mechanical, photocopying, recording or
otherwise, without permission in writing from the
copyright holders.

British Library Cataloguing in Publication Daia

Industrial systems engineering and management
in developing countries.

1. Systems enginecering - Congresses

1. Tabucanon, Mario T.

11. Adulbhan, Pakorn

620.7°068 TA168

ISBN 0-08-027611-3

The editars and the Asian Instinite of Technology are not
responsible either for the statements made or for the
opinions expressed in this publication.

Published by the Asian Institute of Tecknology,
November 1980.

iv




The sponsors of the Conference are the

ASIAN INSTITUTE OF TECHNOLOGY
CARL DUISBERG GESELLSCHAFT, e.V., Federal Republic of Germany

under the collaboration of the

AMERICAN INSTITUTE OF INDUSTRIAL ENGINEERS

JAPAN INSTITUTE OF INDUSTRIAL ENGINEERING

JAPAN INDUSTRIAL MANAGEMENT ASSOCIATION
JAPAN MANAGEMENT ASSOCIATION

114




CONFERENCE ORGANIZING COMMITTEE

CHAIRMAN:
Dr. Pakorn Adulbhan Professor, Division of Industrial Engineering
and Management, AIT
SECRETARY:
Dr. M.T. Tabucanon Assistant Professor,‘. Division of Industrial
Engineetittg and Management, AIT
MEMBERS:

Dr. J.C.S. Tang (Co-secretary)  Assistant Ptofessor, Division of Industrial
Engineering 4nd Management, AIT '

Dr. R.B. Banks President and Professor, AIT

Dr. D.L. van Oudheusden --Assistant Professor,, Division of Industrial
Engineering and Management, AIT

Dr. H.R. Clarke - Assistant Professor, Division of Industrial

' Engineering and Managément, AIT

Dr. N. C. Austriaco Director, Center for Continuing Education,
AlT

Dr. T. Kumagai Professor, Nagoya Institute of Technology,
Japan. - "

Dr. K. Terasaki Professor, Aoyama Gakuin University, Japan

¢ Dr. H. Shi-igai Professor, University of Tsukuba, Japan
Dr. D.R: Drew Visiting Professor, American University of

Beirut, Lebanon (On leave from the Virginia
Polytechnic Institute and State University,

USA)

Dr. S.E. Elmaghraby Professor, North Carolina State University,
USA

Dr. L.A. Johnson Professor, Georgia Institute of Technology,
USA

Dr. R.G. Coyle Professor, University of Bradford, U.K.

Dr. Soondal Park Professor, Seoul National University, Korea

Dr. Sotion Ardjanggi President, Gresik Cement Company, Indonesia

Dr. §.]. Torok Member, Shell International Marine, U. K.

Dr J. L. Gasco Opetsations Research Manager, Iberia Airlines,

, Spain

Mr. N. Yamaki President, Mitsubishi Space Software Co., Ltd.
Japan

Mr. Peerapol Intuputi Manager, Ground Operations Administration,

Thai Airwayis Intermational Ltd., Thailand




PREFACE

Development planners and decision-makers quite often encounter a wide variety of engi-
neering and management problems which can greatly affect the vitality of the organizations
concerned. Some of these problems involve huge amount of money in going toward their
solutions. Others need too much time before solutions can be made. Many problems tend to
be both money-draining and time-consuming. The growing field of systems engineering and
management provides a guideline for better understanding of these problems and further offers
alternative solutions in more economical and practical ways. The Division of Industrial Engi-
neering and Management of the Asian Institute of Technology has been carrying out, as one of
its tasks, continuing education activities in the field of industrial systems engineering and
management. It is felt that holding a conference can provide a useful forum for the exchange
of information related to industrial system’s engineering and management and can make the
government, business and academic communities of developing nations more concious of the
role of the field in national and regional development.

This volume is a collection of contributed technical papers presented at the International
Conference on Industrial Systems Engineering and Management in Developing Countries
venued at the Asian Institute of Technology. This contains 60 papers contributed by 90
authors from 20 countries. The papers are grouped into 8 sections. This classification in some
cases is rather arbitrary since several papers could fall under more than one of the selected
subject headings. To ensure uniformity of presentation, all papers have been edited and
retyped for photo-offset printing. Painstaking care has been exercised to avoid any misinter-
pretation of the original manuscripts. For any errors in the text, the editors assume full
responsibility and wish to extend their apologies.

The editors gratefully acknowledge the financial assistance of the Carl Duisberg Gesell-
schaft e.V. of the Federal Republic of Germany, without which this Conference would not
have been possible. The collaborations of the American Institute of Industrial Engineers, the
Japan Institute of Industrial Engineering, the Japan Industrial Management Association, and
the Japan Management Association are also highly appreciated.

In the preparation of this proceedings success owes to many people. The editors wish to
express sincere thanks to all the members of the Conference Organizing Committee for their
support in many ways. Thanks also goes to the secretaries of the Division of Industrial Engi-
neering and Management, Mrs. Pornrachanee Chuawongse, Miss Narumon Howrod, and Mrs.
Sirithorn Natikool for their typing efforts, and to Mrs. Pam Stephens for her help in editing
the manuscripts. Grateful acknowledgement is also due to the students and alumni of the
Division who have assisted in the preparation of this volume. Last but not least is a message
of thanks to AIT’s Center for Continuing Education for its support in many aspects of the
organization.

November 1980 Mario T. Tabucanon and Pakorn Adulbhan
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Proceedings of the international Conference on
INDUSTRIAL SYSTEMS ENGINEERING AND MANAGEMENT IN DEVELOPING COUNTRIES
Asian Institute of Technology, Bangkok, 3 — 6 November 13980

INDUSTRIAL DISTRIBUTION SYSTEMS' MANAGEMENT
A KEY ISSUE OF INDUSTRIAL DEVELOPMENT

K. Moll
L.F. Biritz

ABSTRACT

Distribution Systems are the lifelines between the
manufacturers on the one hand and markets and customers on the
other. Where sales volume or company policy justify ¢this,
enterprises in industrialized countries often sell directly to
retailers and consumers. Others rely upon modern and efficient
industry-independent system. In most developing countries, the
many small retail and wholesale operations which are operated in
an inefficient and uncoordinated manner have induced even small
industrial manufacturers to set up their own direct distribution
systems at the cost of the consumer and the economy. Inefficiency
of distribution particulary affects the rural areas where there
are no adequate assortments of either industrial c¢onsumer goods
nor industrial supplies. It is suggested to create industrial
distribution outposts as a basis for rural industrial
development.

-t - e g .

K. Moll anéd L.F. Biritz are with the Factory Establishment and
Management Section, United Nations Industrial Bevelopment
Organization, Vienna, Austria.




In the process of industrialisation, knowing how to operate efficienctly
industrial manufacturing plants is only one, albeit a key step, to arrive at
a truly industrial economy. But, it 1s just as important that materials reach
the plants in time, their products the customers and that the various opera-
tions and steps moving these goods are carried out in an efficient and
economic manner, These operations are generally referred to cumulatively as
"industrial distribution systems” and involve a multiple, interlocking set of
individual operations, such as transportation itself, changing from one to
another mode of transportation, warehousing, 1lnventory control, dispatching
operations, etc. Such distribution systems are essentially the lifelines
between the manufacturers on the one hand and the markets and
customers on the other. Fig. 1 is a greatly simplified visualisation of an
enterprise within the flow of products processed by it. In the example given,
the enterprisé has direct contact with 120 sources of supply and 2050 inter-
mediary distributors which would not be atypical for a food processing
coﬁpany in a country with 10 million inhabitants. Distribution system costs
are usually high, frequently higher than direct manufacturing costs, and
require a specialised and highly sophisticated management system for optimum
economy.

The cost attributable to the distribution of consumer goods varies from
product to product, from place to place and from country to country. Thus, it
was found in a study of 57 products that the mark-ups charged by retailers in
Caracas for different industrial-food products, varied from a low 4% for 1 litre
bottles of vegetable oil sold by supermarkets to a high 125% for figs. In
this study, markedly lower prices were found in supermarkets than in normal
stores, A study carried out in Bolivia by the Michigan State University
resulted in the following cost breakdown of the price paid by the consumer for

-

milled rice when sold on the farm to the assembler/miller:



Raw Material

(20)

Other Material (100)

Suppliers Suppliers
@i)) (30)
Industrial Supply (30)
Merchants
ENTERPRISE
N
Wholesalers (50)
|
Retailers (2000)J Retailers (10,000),
Consumers Consumers Consumers Consumers
10,000 2 Mill. 5 Mill. 1 Mill.

Fig. 1 Flow of Processed Products in an Enterprise,



