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ABSTRACT

This research examines the transfer of technology to
Oman and analyses the channels through which technoeloegy
can he transferred +to and acquired by recipient

organisations in Oman,

The present empirical investigation is intended to
contribute +to the existing large voiume of literature on
technoloygical transfer, and highlight the salient factors
relating to this process and analyse their impact on Oman
as a developing country. In addition, it examines <the
impact of +these factors on the development of national
capabilities such as natural resources, educational

institutions, and manpower,

It was found from the literature review, the
enpirical findings and the questioﬁnaire that Cman
depends on foreign technology and foreign manpower, and
lacks indigenous skilled manpower able +to operate,

moniter and adapt the imported technology.

Thig study concludes that Oman should develop a plan
to c¢reate and develop local capabilities, +to generate
technological know-how, and to use indigenous manpower
for the benefit of the country. Therefore, the import of
technology from advanced countries and the development of
indigenocus technological infrastructure must be viewed by

Omani decigion-makers as complementary to one another,
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c ER 1

INTRODUCT ] ON

1.1 THE OBJECTI OF THE B8TU

The transfer of technology to Oman has brought with
it enormous chanyes in terms of industrial development
and raised standard of living. This study is aimed at
examining and analvsing the channels through which
technelogy can be transferred to and acquired by
recipient organisations in Oman. In addition, it
invesltigates the impact of these channels on the
development of national capakilities such as natural
resources, educational inztitutions, and manpower

develapment. The obiectives of this study are:

1 - To examine the 18due of technology
transfer and highlight the salient factors in
this process analysing their impact on Oman as

a developing countrvy.

2 — To 1dentify the obstacles facing the firms
which include shortage of manpower and
management capabilities that inf luence

technology transfer, as well as the social,




cultural, and environmental differences.

3 -~ To examine the contribution of the
institutions of higher education and the
government in the transfer of +technology to

Ooman.

4 ~ To examine the transfer of technology to
some selected developing countries and teo make

relevant comparisons with that of Oman.

5 — To examine +the extent +to which the
adaptation of technology by Oman requires the
consideration of some fundamental aspects,
such as developing local skills and making the

appropriate choice of technology.
6 ~ To assess how far Omani technological

independence is a functilon of the development

of local capabilities.

1.2 AN INTRODUCTION TO_ OMAN i

Geographical Features

Oman 1s situated at the extreme south—east of +the

Aralian Peninsula between latitudes 16° 40' N and 26° 20’




N and longitudes 51° 50' E and 59° 40' E. It 1is the
second largest c¢ountry in the Arabian Peninsula and
covers a vast area of same 312,000 square kilometres. It
also has a number of islands scattered around its shores.
The most important of these are Masirah in the Arabian
Sea, off Bar al—Hakman, near Jaalan, and the island of

Al—-Hallanyat, off the southern coast of Oman.

Oman boarders on Saudi Arabia and the United Arab
Emirates to the west and on the Yemeni Republic to the
South. It is bounded by the Strait of Hormuz to the north

and the Arabian Sea to the east (see ¥Fig. 1.1).

Onan falls between two saturated wind masses: <the
first blows from the Mediterranean Sea, the second from
the JIndian Ocean. However, the country's rainfall is
relatively low and irregular. By the time the
Mediterranean winds reach Oman, they have dispersed and
shed their moisture, and in most years the winds from the
Indian ocean fail to reach the Omani peninsula. Oman's
climate wvaries from region to region. In +the coastal
areas it is hot and humid in summer. In the Interior it
ig hot and dry, except in the hills where the climate is
moderate all year round, especially in +the Southern

Region. (Ministry of Information, 1990, pp. 19-22).
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The population of Oman is estimated at 2 million.
Despite the tides of migrations and invasions which have
swept through Oman since the dawn of history, its people
have retained a firm hold on their Arab origing. The
population of Oman can be classified on the basis of
their source of income and the region where +they live.
Farmers and land labourers are found in all regions.
Fishermen sail and trade along the coastal areas, where
merchants sail in ships that have travelled throughout
history to different parts of the world. Settled people
iive in the mountsin villages and towns, while the once
nomadic Bedouin people of the desert areas today
increasingly enjoy ths fruits of modern settled

civilisation. (Oman, 1989, pp. 26-28).

Historical Background

With the revival of the spirit and 1life of the
Sultanate of Oman came a great interest in the country's
arigins. Encouraged by His Majesty Sultan Qaboos, in
1970, Scholars started to investigate the remote past of
this historic land where man first appeared after the
Last Ice Age, about 12,000 BC. Though very little 1is
known about +the pre-Islamic past, many fascinating
discoveries have been made. Archaeological sites dating
back +to +the +third millennium BC. are believed +to be
contemporary with +the region's Berber culture and +the

great river cultures of Mesopotamia and Mohenjodaro.




Evidence has been found of the trade hetween Sumer, a
land which existed before Babylon, and Oman. (Ministry of

Information, 1988, p. 17).

Copper mining and smelting by the year 2,000 BC. had
hecome a sizeable industry, as revealed by excavations at
iocations in the Sohar area. It seems certain that the
legendary country of ‘Magan', referred to in Sumerian
tablets as a source of copper, was Oman. Frankincense,
the aromatic gum used in ancient Egyptian and European
rites, and traditionally offered by the Queen of Sheba to
Solomon, was produced in Dhofar, in southern Oman. One of
the most precious of the anclent worid’'s commodities, it
is another Omani product that is now being exploited as
an essential base ingredient in a highly fashionable

scent. (Ministry of Information, 1988, pp. 1B-21),

Still in pre—Islamic times, +tribes from Yemen -
legend hasg it +that they came from the region of the
famous Marib dam - trickled into Oman. Later, +the Azd
tribal group, from which the present ruling family is
descended, entered Oman. Then Oman was under the rule of
the Persiang, but the Azd were able to regain Oman £from
the Persian rule and they spread Arab influence to all
parts of the country. Islam came to Oman, and Abd and
Jaifar, +the sons of Julandi bin Al-Mustakbar, embraced

Islam. (Oman, 1987, p. 15).




From +he seventh to the fifteen centuries Oman's
maritime <trade flourished. Omani ships regularly called
at ports in Persia, 1India, and South-east Asia. As early
as the eighth century, the fame of the great Omani seaman
Abu Ubaida dbin al Qassim, who laid the foundations for
scientific maritime navigation and made a 7,000-kilometer
voyage from Oman to Canton (Guangzhou) in China, was
widely known. As they traveiled and traded, the Omanis
spread the message of Islam as well ag the Arabic
language and culture. (Ministry of information, 1990, p.

43) .

In 1507, mnine years after Vasco da Gama rouhded the
Cape of Good Hope, finding a sea route +toe India -
ironically being guided by the famous Omani navigator
Bhmed bin Majid - a Portuguese fleet brutally ransacked
Muscat, capital of Oman, and wilthin a year the Portuguese
flag flew all at several places along the coast. Nearly a
century and a half later, in 1650, BSultan bin Saif Al-
Yarubi reconguered Muscat. Then, having built up a
powerful fleet fbr the war of liberation, he carried the
war inte the indian ocean, esgtablishing a wealthy state
with colonial possessions in East Africa. (Oman, in

Arabic, 1987, 1B).

Sayyid BSaid bin Sultan is an hisgtorically prominent

Omani ruler who exercised power during the period 1807-




1856. During this time Oman's influence reached Zanzibar
and other parts of East Africa in addition to provinces
in Persia and Baluchistan. Muscat became an important
commercial centre and meeting point for the entire Gulf
area. Sayyild Said concentrated his efforts on developing
and improving his country's commerce and economy. It was
sayyid Said, incidentally, who introduced the clove to
Zanzibar which he brought originally from Indonesia.
These pilantations provided a third of +the Sultanate's
budget. During his reign, Oman developed her relations
with many parts of the worlid; a special envoy was sent to
the United States in 1840 -~ the first BArad emissary to
that country. Oman was thus the first Arab country +to
establish diplomatic relationz with the United States. It
had already concluded agreements and conventions with
Great Britain, France, Holland and other countries,

(Oman, in Arabic, 1989, pp. 20-22).

Thereafter, however, there followed a period of
decline and, at the time of the First World war, Oman's
share of international commercial activities was very
limited. 1Indeed, Oman remained largely isolated from the
rest of the world until, in 1970, His HMajesty Sultan
Qaboos came to power. His Majesty's reign was the
beginning of a bhright new era +that renewed Oman's
historic glories and opened a new chapter of development,
prosperity, and social and economic progress, as well as

technological advances including technology transfer from

10




developed countries.

1.3 MODERN OMAN

When +he Sultanate of Oman embarked om its massive
development programme, it has little experience of
construction and virtually no c¢ivil administration. Oman,
however, is +the genuine heir of a great civilisation
which extended southward +to the shores of Africa and
northward to Persia. Supported by the confildence that
such a history imbueg, within a few years His Majesty
Sultan RQaboos was able to lead Oman cut of her isclation
and stagnation to become an affluent modern state, weady

to step into the twenty first century.

0il revenues are the main source 6f finance for the
economic development projects in Oman. Omani il
exploration operations started as far back a=s 1924.
However, it is was not until 1964 that oil was discovered
in commercial quantities. 0©Oil exports began in 1967, and
since then have been growing rapidly. At the start,
production c¢apacities were in the region of 20 miliion
barrels a year, but reached about 121 miliion barrels in
1970 and Jjumped +to 133 million barrels in 1976, +the
equivalent of 366,000 barrels a day (Ministry of Commerce

and Industry, 1980, pp. 92—-98).

11




In the beginning the production and marketing of oil
was in the hands of foreign companies. In 1974 the Omani
Government concluded an agreement with the company then
holding all +the shares of Oman 0il Development Company
whereby one guarter of the shares would be handed over to
the Omani Government. In the following vyear the
government share was increased to 0%, with a further
agreement whereby Oman's share of any new o0il discoveries
would be B85%. This percentage will increase 1if the
production excesds a certain level determined by the
agreement (Ministry of Commerce and Industry, 1980, p.

289).

0il is the lifeline of the Oman economy; in 1970,
99.5% of revenue came from the oil exports, in 1988,
87.5% was accounted for by o0il, and in 1990, BO% of the
Gross Domestic Product was accounted for by ail
{(Directorate General of National Statistics, 1990, np.

376) .

The non-oil manufacturing sector iz growing rapidly.
Its contribution to the GNP increased from OR 82 miliion
in 1985 +to OR 151 million in 1990. This contributicn
notwithstanding, it still plays a relatively modest role
in terms of revenus, in the overall Oman economy (in 1985
only 4% of GDP). (Difectorate General of National

Statisties, 1990, p. 377}).

12




In spite of this rapid growth in the o0il sector,
Oman has been unable to capitalise on the oil fortune to
develop the non-oil manufacturing sector. Consequently,
there has been a rapid increase in the import of foreign

goods, foreign manpower and technological transfer to

enhance the development of Oman.

1.4 METHOD OF PRESENTATION

The first chapter is an introduction. The second

chapter 13 concerned with the review of technolegical
transfer involving many issues, such as the definiticns
of <technology and téchnology transfer, elements of
transfer, stages of transfer, cost of transfer and know-
how +transfer. Chapter three examines the International
Transfer of Technology - A Historical Perspective,

Multinational Corporations — in Technology Traunsfer and

the choice of technoleogy, both government policles in the
developing countries as well as the behaviour of the
suppliers of technology (which are basically the

Multinationals).

There are many formg and channels +through which
technology ¢an be transferred from industrialised +to
Third World Countries. The specific concern of .Chapter

four 1is to examine the different forms +through which

i3




technologies are transferred from developed to developing
countries, while Chapter five deals with the economy of
OUman. Chapter six deals with the Internal and External
ochstacles impeding +the successful application and
adoption of foreign technologies transferred to Oman from

industrialised countries.

The adaptation of technology by developing countries
- a study in Oman and the concept of "Appropriate”
technology are reviewed in Chapter seven. The aim' of
Chapter eight 1is to examine the methods of transfer of
technology +*o some selected developing countries and +to

see how they compare with that of Oman.

Research methodology is explained in Chapter nine,
and an analysis of the research findings from the
recipients of +technology is presented in Chapter ten.
Several I1important points were discussed among which are:
the mechanisms most used by Omani organisations to obtain
foreign technology and its impact on the development of
natiovnal capabilities. The duration of the agreements,
elements of technology and the availability of efficient
scientific in recipient organisations, evaluation of the
research hypothesis, are some of the issues examined in
that chapter. Chapter eleven examines +the higher
education institutions and transfer of +technology - A

field survey in Oman.

14




The roie of Government in the transfer of technology
is examined in Chapter twelve. The principal issues are
Oman Government regulations for the transfer of foreign
technologies to Oman, and the legislation adopted by the
developing countries of Indonesia, India, Nigeria,

Thailand and Bra=zil.

Chapter thirteen draws conclusions and discusses the
limitations of this study for Cman and other countries,
and finally c¢hapter fourteen gives recommendations and

suggestions for further research,

15
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CHAPTER 2

TECHNOLOGY 'TRANSFER : MAJOR ISSUES

2.1 INTRODUCTION

Technology is a vital part of the development
process, an essential input into economic activity. The
transfer of +technology has been widely used in the
iiterature to include various issues; those of the cost
of techunology and stages of <{ransfer as well as those

concerned with kXnow-how transfer.

This chapter is divided into seven parts. The first
part examines definitions of technolegy and techneology
tranafer as perceived by different writers in the field,
and +the second examines the elements of +transfer. Part
three looks at the stages of transfer. The fourth part
examines the costs o¢of transier, and the fifth deals
with "know-how" +transfer. Then +the concept of the
appropriateneas of technelogy follows in part six.

Finally, conciusions are drawn.

is




2.2 DEFINITIONS

The term technology has been variously defined. One
of +the simplest definitions is attributable to Root
(1968} and is "The body of knowledge that ia applicable
‘to the production of goods and the creation of new
goods . " it is often seen not only as a factor
contributing ta greater production but also as an
asset which improves +the quality of a product, reduces
its cost and constantly leads to the c¢reation of new,
and often sophigticated products. A definition of
technology seen as a commercial element, basically
embodied in machines, documents and human beings 1is

provided by UNCTAD (1972),

"Technology is an essential input to
production, and as such 1t 1is bought and
s0old in the world market as a 'commodity!
embodied in one of a number aof forms. (1) in
capital goods and sometimes intermediary
goods which are bought and sold in markets,
particularly in c¢onnection with investment
decisiaons; (2} i human labour, usually

gqualified and sometimes highly qualified and

specialised manpower, with capacity to make
correct use of the equipment and
techniques and to master the problem

solving and information producing apparatus;

19




{(3) in information, whether of a
technical or commercial mnature, which is
provided 1in markets, or kept secret as part

of monopolistic practices.”

Rnother way +to look at technology is to distinguish
hetween product technology and process technology.
OCDE (1982, p. 1) and 8Siggel (1983, p. B6). The
former consists of the specifications and characteristics
of +the product, and the latter comprises all the
know-how necessary to produce a product. (Fig. 2.1 may

clarify these definitions).

The term 'technology transfer'’ has been defined in

the foliowing ways:
Brooks, (1966, p. 18):

"Technology transfer is the process by which
science and technology are diffused
throughout . human activity. Wherever
systematic rational knowledge developed by
one group or institution is embodied in a way
of doing +things by other institutions or

groups, we have technology transfer."

20




Us Congress (19867, p. 15):

Technology transfer is "... the use of
knowledge +to serve a purpose other than the
one for which the R and D was

undertaken.”

Sercovitch (1974, p. 3):

"The transfer of technology from advanced
to underdeveloped countries may by taken to
cover the transfer of those elements of
technical knowledge which are normally
required in setting up and in operating mnew
production facilities and which are

characteristically in very short supply in the

developing countries.”

Rubenstein (1976, p. 145):

"Technolegy transfer involves the transfer
of capability to not only use, but alsa tao
adapt and modify and, in many cases, *to
innovate with respect +to a product, process,
piece of eguipment, or fileild of technclogy

(bread and narrow)."

21




UNCTAD (1982, P. 6):

"Transfer of systematic knowledge for <the
manufacture of a product, for the
application of a process or for +the
rendering of a service and dees not extend

to the transactions involving a mere sale or

mere leass of goods."

Hoffman (1985, p. 73):

"The transfer of knowledge which improves

a country's technological capacity."

The +transfer of technology is broadly distinguished
in two ‘types, which Brooks (1966) callis vertical and
horizontal. Vertical +transfer is a vprocess by which
scientific knowledge Dbecomes part of a technological
system, by making a technology out of unrelated and
different techniques, and horizontal transfer is the
adaptation of a technique from one wuse to another, or
from one country te another. The transfer of technology
to developing countries is mainly related to +the second
type of transfer; it could be defined as any group of
measures used to set up and extend production facilities
by improving machinery and elements of technical

knowledge from abroad.

22




The definitions above open the way to many gquestions
as ta whether such a transplantation does occur in
reality, whether knowledge is transferable or whether it

is tied +to a particular loeglity. Some authors,

particularly those representing the dependency school of

thought, Dos Santos (1970) and Amin (1973}, argued

that technology transfers necessarily lead to ever—
increasing economic and technological dependence.
Siggel (1983) notes, however, that these statements of
dependence depend on the nature and completeness of
technology +transfer. If that transfer is merely viewed

as transplanting modern technologies into developing

countries without generating learning effect, +then it

could be said +that it obviously leads ‘o economic

dependence, = whereas if +technology transfer focuses
on acgquiring technological capacity through
iearning, it can contribute successfully to economic
dependence.

2.3 ELEMENTS OF TECHNOLOGY TRANSFER

Hoffman finds ‘that there are many elements of
technology incorporated in transfer agreement. He cites
the following factors as typical examples of elements of

technelogy:
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Provision of biueprints, technical

formulae, specifications etc.

Provigion of plant and equipment.

Praovision of materials and components

necessary for a process's operation.

Initial  instruction at the time the
technology is acquired.

Ongoing provision of instruction and
training throughout the period of the
contract.

Continued pProvision of information on
technological improvements and further
developments made by +the suppller.
Information and training on marketing,
company organisatiocn, etc. (Hoffman, L. 19B53,

p- 77).

Specifically, however, 1 propose to concentrate on

those elements of technology imported

from industrialised countries. They include:
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a - Provision of maintenance facilities by the

experter of the technology.

b - Provision of technical support.

¢ = Provision of tesearch and development

faciliities,

d - provision of marketing know-how.

¢ — Provision of management techniques,

£ - Design and congtruction production

techniques.

The above elements are particulariy important +to

Oman in enhancing its local capabilities.

First, the provision of maintenance facilities will
enable Oman to carry out routine maintenance and repair
of the imported technology. This will =also help to
minimise c¢osts while maximising efficiency of local
labour. Second, the provision of research and
development facilities will enable Oman to conduct
research, particularly in +the o0il and petrochemical
industries, into vital areas. This wauld include research
into +the use of the by-products of petroleunm.

Through +his new scientific knowledge, ideas and
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innovations may evolve, which, in +turn, will help to
improve the local capablilities of Oman. Last, the
provision «of marketing know-how will enable Oman to sell
its productg in competitive markets as well as plan,
crganise, co-ordinate and centrol, and manage the

marketing strategies.

Figure 2.1 summarises +the major elements of
technology which are mwainly comprised of product and
process ‘technologies. This figure may usefully be used
to differentiate between proprietary technology and
non—-proprietary technology, as first distinguished by
Quinn (1969). The former category comprises

technologies owned by the technology supplying firm,

most often transferred through private foreign
investment; usually +the ownership is guaranteed by
patents in the case of product +technologies. Non-

proprietary technologies are generally bought in a freely
available market, and do note involve any proprietary
right o +the seller; in transfer agreement for non-—-
proprietary technologies, the product and process
technology play a major rele compared to management and
training, which in +this case constitute +the main

elements.

Technology should, therefore, net be viewed simply
as a basic factor of production, when examining

technological transfer, but mainly as a commercialised
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asset bought and sold in a +technolegy market which is
imperfect due to the features of technological know-~how
an one hand and to the nature of the buyer and seller on
anpther. UN (1974, p. 47) and Balogh and Graham

(1979, p. 184).

2.4 STAGES OF TRANSFER

The fulfilment of project impliementation requifes
foreign technological expertise at more than one of +the
following stages of transfer. Okita and Tamura (1975,
p. 72) and UNIDD (1973, p. 4) discuss +these stages

as follows.

The first stage of the transfer usually takes
place when a country imports the machines along with
the flow of technologlcal know-how, and start to learn to
operate them. The second stage requires the maintenance
and repair technology, sometimes the machines may be
compiex and automatically controlled which requires
specialised +tools and parts. The third stage 1is the
establishment of engineering technology, which requires
a great accumulation of productive facilities, wvarious
kinds of specific material and skilled workers. The
planning and design technology constitute the final
stage, it includes the research and development

activities for new products, and the design of actual
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products. It is this stage which permits the
developing c¢ountry +to develop its own technology. The
local expertise for most of these stages is
practically non-existent 1In the receiving country and
often, even +the plants and eguipment are installed by

the transferor.

Effectiveness of technology transfer can be
satisfied when the last stage of +transfer is attained,
that is, when the receiving firm has mastered the
techneologies. There are, according to Siggel (1983, »p.
99), +three factors responsible for the effectiveness
of transfer. Firstly, +technologies must be transferred
in all their regquired parts, an incomplete technology
transfer may be acquiring a turnkey plant without
training the personnel, on +the o¢other hand, a pure
training arrangement is an incomplete technelogy transfer
if the receiving firm does not cobtain the documentation
and managerial know-how i1t needs for operating +Lhe
training. BSecondly, the effectiveness depends on how the
transfer mechanism is organised, +there is particularly a
high risk that the transfer may be incomplete when it
is in an ‘unpackaged’ form with independent dealers, as
preliminary studies, the delivery of equipment as
well as +the training of perscnal and management are not
sufficiently co—ordinated. Thirdly, it depends on the

receptivity of the receiving firm, +that 1s, management
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capacities and technical absorption.

2.5 COBTE OF TECHNOLOGY TRANSFER

Most of the literature has focused on the cost
aspect of technoiogy transfers as an imperfect market,
Vaitsos (1974) and Stewart (1979) among others.
Moreover, since the market for techmnology, protected by

patents, trademarks, commercial secrets and by semi-

monocpolistic control 1is largely imperfect, it is
difficult to assess the cost of a particular
technology. The price and the conditions for the
transfer af technology from oneg enterprise to

another may differ from case <o case, and depends
greatly on the wvalue the recipient firm attaches +to
it. The licensee is usually unaware of the
complexities of negotiating a licenses agreement
and, therefore, he is in a particularly weak position
vig—a~vig the licenser, whose bargaining strength is much

bigger. (UNIDO, 1973, Chapter 3).

Stewart (1979) divides the cost of technology into
actual or direct costs and indirect <costs. The former
constitute the payment of techneleogy royalties, profits,
and transfer pricing mechanism. The indirect costs, on
the other hand, whlich may account for over—-pricing, ete.,

represent the largest part of the transfer cost; in doing
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50, the activities cof recipient enterprises are greatly
restricted. These operations have often Dbeen called
manipulations of transfer pricing by the multinationais,

see Lall (1978 a, p. 209) for instance.

The major element weighing most heavily is the cost
of knowledge. Siggel (1983, p. 107) reports that
foreign superviscrs and managers which represent only
three +to five percent of employment often account for
a larger proportion of the production c¢ost than ordiﬁary

iabour.

In Oman, the =zituation is different. The cost of
importing +technology, Dbe it direct or indirect, 1is a
less critical factor. 01l resources have provided the
necessary capital required for the socio-economic
development of Oman within a very short period of time.
However, such rapid develeopment appears not to have
brought with it +the means as well as essential
skills, i.e., appropriate indigenous managerial and
manpower capabilities. The required labour force has
become much greater +than +the local workforce could
provide, hence the need for importation of foreign

manpowey and expertise.

As will be seen in these empirical findings later in
this study, the types of technology imported into Oman

are sophisticated. Consequently, fthe low educational
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standard of the local peopls often makes the
comprehension of such technologies difficult, In +turn,
this perpetuates dependence on both foreign technology

and forelgn manpower,

2.6 KNOW-HOW TRANSFER

The most important part of technology transfer I1s
the transmission of know-how through education and
training combined with practical experience. There exist
several means for the transmission of know-how,
formal local training programmes, training programmes
abroad, in-plant courses, on—the-~job training, education

abroad, circulation of books and periodicals, etc. Vaizey

(1969) suggestg that Jjob-oriented training programmes
and on—the—job training are the most efficient
means, Education abroad has often been criticised

as impractical o the actual needs of developing

nations, Young (1966).

in general, failure to transfer satisfactorily the
knowledge regquired for the absorption o¢f ‘technology has
ied to the failure of technelogical transfer; a relevant
study by Peterlionge (1977) is worth mentioning at this
point; it congsists of co—ordinating the transfer of
educational systems with the transfer of technoleogy. The

usual path followed to accomplish both transfers can be

32




described as: economic study-choice of the
technology—transfer of the technoleogy then transfer of
organisational and training systems. This simple
uncoordinated pattern has created serious difficulties to
the recipient country. Improvement of this pattern is

suggested by Peterlongo is presented in Fig. 2.2.

From these considerations, there appears to be two

new aspects, which are the redesign of technology and

redesign of educational transfer. The redesign of
technelogy is wvery similar to the approach of
modification of technology used in the 1870's for +the

silk industry and then in the 195Q's for the other
industries in Japan; this phase requires an enormous
contribution of +the country receiving the +technolaogy,
which should dedicate more resources and more +time for
the forecasting and planning of industrial development.
The competence and abilities of the country of origin
are obviously very important and are required in this

phase.

The concept of redesigning the organisational as
well as the educational and training systems
correspondingly to the redesign of technology allows +the
receiving country to take into account the regquirements
and the general situation of +the country and,

therefore, of being able to assimilate and adapt the
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technology. The two activities of redesign should
be performed contemporaneously and not, as often happens
at present, seguentially. The aim is tc obtain reciprocal
influences in order to benefit from both aspects of the

transfer.

The phases of redesign in order +to wmedify +the
technologies and education transferred will direct +the
training and educational systems towards the proper use

of +technology. Although the costs involved for

thege operations are high, this approach will not
only compeunsate, in +the long run, the allocated
rescurces but also, it will ensure a welli-planned,

and successful technological transfer,

Peterlongo (1977, p. 178) concludes his paper with
the following original ideas, which may be related

to technelogical transfer, to some extent; he says:

"The suggestion here proposed ¢ould perhaps
improve the present situation. They are
based on rescources, such as creativity and
reflection, which by their nature are much
more evenly distributed among the nations

than capitals and raw materials.®
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The modernisation theorists, {see Rostow, 1960),

will certainly not agree with the above statement.

They stipulate that third world countries are
“backward", *“late—-starters" and lack the attributes of
modernity, as Fitzgerald (198Ll) reports. One should
therefore not restrict one’s views when looking at
developed and developing nations and at their
technological differences, as knowledyge exists
everywhere, what is lacking is enhancement and

encouragement for +the use of knowledge +to profitable

ends.

2.7 CONCLUSTORS

The preceding literature examined the terms and
conditions of transfer of technology and. has identified
the problems encountered. The term technology has Dbeen
variously defined. One of the simplest definitiong is
attributed +to Root 1968 and is "The body of knowledge
that is applicable to the production of goods and +he
creation of new goads". It is often seen not only as a
factor contributing to greater production but also ag an
agset which improves the quality of a product, reduces
ite cost and constantiy leads to the creation of new, and

often sophisticated products.




The transfer of technology is broadly distinguished
in +two +types, which Brooks (1966) calls wvertical and
horizontal. Vertical +transfer 1is a process Dby which
scientific knowledge bhecomes part of a technological
system, by making a technology out of unrelated and
different +technigues, and horizontal transfer 1is the
adaptation of a technigue from one use to another, or

from one country to another.

Hoffman finds +that +there are many elements of
technolegy incorporated in transfer agreement. He cites
seven factors as +typical examples o0f elements of
technology. According +to Siggel (1983) there are three
factors responsible for the effectiveness of transfer.
Firstly, +technologies must be transferred in all their
regquired parts. Secondly, +the effectiveness depends on
how the +transfer mechanism 1s organised, there is
particularly a high risk +that +the +transfer may be
incomplete when it i1s in an ‘'unpackaged' form with
independent deaiers. Thirdly, it despends on the
receptivity of the receiving firm, +that is, management

capacities and technical absorption.

Stewart (1979) divides the cost of technology into
actual or direct costs and indirect costs. Direct costs
constitute the payment of technology royalties, profits,
and transfer pricing mechanism. The indirect costs, on

the other hand, which may account for overpricing, etc.,
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represent the largest part of the transfer cost. These
operations have often Dbeen called manipulations of
transfer pricing by the multinationals, (see Lall, 1987)

faor instance.

The most important part of technology transier is
the transmissgsion of know-how through education and
training combined with practical experience. There exist
several means for the transmission of know—how, formal
local +training programmes, +training programmes abroad,
in~-plant courses, on~the—jeb training, education abroad,
circulation of books and periodicals, etc. Vaizey (1969)
suggests that job-oriented training programmes and on-—
the~job training are the most efficlent means. Education
abroad has often bheen criticised as impractical to the

actual needs of developing nations, Young (1966).

One may be tempted ta conclude, based on averall
review, that Oman should have acquired sufficient foreign
technologies over the years to enahle it to develop its
local capabilities aimed at sustaining and wmaintaining

some elements of technological independence.
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CHAPTER 3

THE INTERNATIONAIL TRANSFER OF TECHNOLOGY

3.1 INTRODUCTION

The multinational companiss are the most usual E
suppliers of technology to developing countries. This .
chapter is divided into three parts. The first part
introduces +the International Transfer of Techunology =~ A
Historical Perspective. In the Second part, +weo related
aspects of the Multinational activities will be examined.

These include +their willingness to engage in various

formz o©f operations in developing economies, and the

exploitaticn of +their wmanagerial and technological
capabilities. The +third part deals with the choice of
technology, both government pelicies in the developing as
well as the behaviour of the suppliers of technology
(which are basically the Multinationals). Finally,

conclusions are drawn.

3.2 THE INTERNATIONAL TRANSFER OF TECHNOLOGY : A

HISTORICAL: PERSPECTIVE

In the world's long history of industrialisation,

the transfer of technology has played a predominant role

41




in the establishment of new industry in many countries.
Hence, the transfer of +technology is not a recent
phenomena but has been going on threoughout all history.
About four hundred years ago, Francis Bacon observed that
three great mechanical inventions, printing, gunpowder
and the compass, have changed the whole course of life,
particularly literature, warfare and navigation; sece
Dunning (1982). However, none of these great inventions
had originated i1in Europe; rather, they represented a
successful technology transfer from earlier

civilisations.

The beginning of +the industrial revolution +*ook
place in England and the resulting technologies provided
the basis for industrial and themn a number of other
countries which had favourable conditions, such as
Canada, BAustralia, Japan and the Soviet. These examples
proved that the technological ifransfer required high
levels of skills and technical competence in the
recipient country and +hat a successful +transfer of
technology is not merely transporting machines from one
location to another. International transfer of technology
between industrialised countries is continuously
increasing as a result of Dbetter +transportation and

communication between countries.
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During +the 1960's, when most of +the developing
countriegs obtained their political independence, there
was a grawing awareness of the importance of
international co-operation, based on the <transfer of
technology. However, <the conditions and environments of
the recipient countries were not as yet favourable for
successful technological assimilation and the
international environment did not appear to be & promoter
of technolegical integration; indeed, the strengthening
and rising technology transfer Dbetween industrialised
countries, which led to a broad exchange of knowledge and
to a rapid technological progress, has most certainly
contributed to the continuous widening of the gap between

industrialised and developing countries.

The crucial importance of international tfansfers of
technology, as a means to improve the efficiency of the
investment and the general effectiveness of the
productive process, 1is constantly stressed. The transfer
of technology is a complex phenomenon, invelving a wide
variety of forms (see Chapter 4). The <c¢lassical, and
perhaps the most dominant form, i1s the +transfer by
Multinational Corporations {(MNCs), in either partly or
wholly owned subsidiaries; +the other form is simply +the
export and import of capital goods enbodying

technological knowledge.
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Although these forms of technology transfer are
widely used among the developed nmarket economies as well,
they may not be fully efficient way of transmitting +the
use of modern technologies between ecqnomies at different
levels of development. Some would take the view that they
may increase +the dependence of the less developed
countries and hence widen the gaps in development between

exporters and importers of technology.

Moreover, +the operation of +the MNCs under the
packaged nature of the investment which have to be viewed
as promoters of development, by what is often called a
"business school appreoach”, @Quinn (1989}, are not widely
shared; instead, many agree that the MNCs are continuing

their historic dominance with a new economic dependency.

Some of the risks that can arise from the dependence
on technology may place the purchasing firm in a position
of wunjustified disadvantage with regard to the exporter
requesting higher undefined prices. It is often suggested
that there are no official regulations for royalty
agresments, nor systematic policy of technology imports,
and that, often, firms may be remitting profits as well
as royalties where they should be paying only one af the

above.

4d




The imperfect character of the international market
may result from the very nature of inteliectual property;
Streeten (1972, p. 38B1) defines the know—~how in relation

to the market. He states:

"Technical knowledge cannot be marketed like
other produects or factors because it possesses
the following peculiar features:
indivisibility, inappropriability, embodiment
in other factors, uncertainty, and
impossibility +to know its full wvalue untii

bought".

In other words, as technological know—-how is
embodied to machinery and equipment as well as technical
skills. The Dbuyer cannot have more or legs of it. The
characteristics of technical knowledge, therefore,
explain why +the sale of licences and patents often
regtricts the recipient's use of the imported

technologies.

The successful absorption of foreign technologies
does not depend only on the transfer of technical
knowledge and methods. Often it is the inability +to
introduce new and foreign development in administrative,
financial and social fields that subjects a host society
to serious pressures. Much of the discussion on the

transfer of technology to developing countries is linked
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with the ‘'choice of techniques®' (see Section 3.4 below}.
This guestion arises from the unsuccessful repercussions

of the nature of the technology transferred.

When dealing with +the problem of +technological
transfer, one 1is treating one of the basic problems of
development and, +therefore, it is important to eXxamine
certain problems related to economic development in order
to establish the framework within which the transfer of
technology operates. According to Myint (1967), <the
recent interest in development economies has its roots an
the one hand in a number of policies regarding the help
of the developing countries and on the other, in the need
for an economic understanding of the problem of

underdevelopment. A wide development theory is:

"a discernible rise in total and per capita
incame, widely diffused throughout
occupational and income groups, continuing for
at least two generations and becoming

cumulative."

According to +this definition, an underdevelaoped
country is one in which this process has not taken place
where per capita income can be explained by the shortage
of capital which necessarily implies a low productivity

of the labour force, and by other limitations due to lack

B T TR S B
AR, A e e va e e e T




of technical and managerial skills and lack cof education.
Sunkel (1969) approaches the problem in a different way:
he expiains underdevelopment as a state where the capital
goods sector does not exist. He goes on to argue that the
imports of «c¢apital goods necessary to produce consumer
goods have been substituted for the imports of consumer

goods themselves.

It follows, therefore, that the capital goods sector
should be encouraged as the imports of machinery directly
serve as a training ground for human resources. Taking
this vwviewpalnt, c¢apital goods constitute an important
vehicle for +technological +trade. The +transition for
machine—operation skills to machine-building capability
can be effectively bridged within a reasonable period,
provided suitable technological assistance and eifficient
training is provided in the early stages as Singh (1975)

argues.

Turning +to policies, scme guestions that may occur
to economists are to ask why has the market system not
provided incentives for the development of science and
technology in developing countries, and why do +the
industrial countries that have a comparative advantage in
manufacture and in industry, +tend to protect heavily
their technelogies, by trying to gain the maximum out of
developing economies and not diffusing the know-how. It

is unfortunate +that +these points, obviously greatly
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affecting +the assimilation of technolegy, can only be
answered by going heyond economic boundaries. It is
clear, however, that the developing economy serves as a
market for +the technology as well as the manufactured
products of the rich countries; it also serves to expand
and develop the economies of the developed world thraough
the operations of the Multinationals, and serves as low
cast sources of raw material for the develaped world. If
the developing countries have to Dbecome scientifically
and technologically independent, the developed world will
as a result suffer the consequences and it will no longer
retain its present privileges. Hence, one may understand
why an existing and continuing develeping world may be
encouraged and Kkept as it is by the dominant world.
Sometimes, political pressures may be created and
encouraged in order to maintain these nations  under

control.

3.3 THE ROLE OF THE MULTINATIONAL CORPORATIONS (MNC3) IN

TECHNOLOGY TRANSFER

A Multinational corporation is defined as "one which
commits financial, +technological, managerial and human
resources to a foreign operation through direct
investment and which attempts +o maximise global profit
through centralised c¢ontrel and co—ordination", GCkada

(1983, p. 1186)
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The Multinationals are considered as the prime
agents of technology transfer. They are mainly American—
owned, and +they carry out about eighty percent of
technological transfers especially through direct foreign
investment (in either wholly or partially controliled
subsidiaries). Delorme (1982, p. 90) classifies +the

characteristics of these firms in the following:

(i) +they have the ability to operate globally
and to survey the inputs and outputs of +their

technical field;

(2) +they have the ability to organise +this
field by rationalising their subsidiaries’

production worid-wide;

{3} they have +the ability to +take maximum
advantage of favourable wage conditions and of
the probable opening up of potential markets

hy world—-wide relocation of operations.

They are mainly seen as global maximisers of profit
in locating +their R and D activities and +transferring
technology internationally, as Hirshey and Caves (1928),
p. 128) put it. The main criticisms, as has been peinted

out by Wilkins (1974), 1is that they engage in transfer
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rather than in true diffusion of technology.

The main reasons pushing +the HMultinationals to
operate in developing countries, are due to conditicns in
both countries. First, +the product cycle theory of Vernon
{1971), which integrates +he theory of international
trade with the theory of direct investment, shows that
the expansion of +the product which henefits the
Multinationals mnecessities the latter to produce abroad
(and particularly in developing countries) as a move
against potential competitors. Vernon's findings may be
explained by the 2,904 subsidiaries of which sixty-~five
percent had been set up hy acguisitions rather +than by
new investments by the end of the 1960's, and Lall (1978,
P. 230) reports. These acquisitions are due +to the
immense financial and other resources, +that put local
competitors in a difficult position ﬁhich ieads the
Multinationals to buy them at ridiculous prices. Second,
the entrepreneurs in developing countriesz desirous of
acquiring foreign technology, lack the technical
knowledge and therefore have to undertake negotiations
with foreign companies, which are often Multinationals
and have experience in internaticenal 1licensing, UNIDO

(1973, p. 18).

The circumstances in which the Multinational firws
will supply the technalogy and their decision process

have already been the subject of considerable studies,
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see Stopford and Wells (1972) in particular. Helleiner
(1975, p. 86) notes that thess preferences mainly depend
upeon tax structure (tariff structure, profits taxes,
taxes on royalties and other international transactions),
legal ©provisions and restrictions of wvarious kinds
(related +to capital repatriations, foreign exchange
control ete¢.) and other factors such as their size, the

nature of the technology and the country of origin.

When comparing the productivity of a Multinationatl
operating in a developing economy, or a domestic
enterprise, Lall (1978, ©p. 218) asks the fellowing

guestions:

Would the local enterprise have been set up in
the absence of the Multinationals'
investments? Did +they gain or loge by having
the Multinationals as major customers? Is the
host economy capable of creating the same
linkages at lesser cost, by replacing a
Multinational Dby local firm7? Are the linked
local enterprises desirable from the social
point of view? Whether negative linkage were
created by stifling potential iocal

investment?
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These gquestions arise from the impact itself an MRC
has on the economy of +the recipient country. The
relationships that it has with local suppliers or
purchasers constitute a powerful machanism for
stimulating or retarding industrial growth. Other
effects resulting from the Multinationals’ operations may
concern the performance of the esconomy as a whole; in
particuiar, +they may affect the profitability and growth
of indigenous firms as well as alter financing,
marketing, technological and managerial coperations of the

sectors they enter.

In gensral, +the literature suggests +that there
exists a vast ©potential for linkages with domestic
producers, who may wmanufacture components oxr whole
products for foreign firms or for +the Multinationals'
affiiiates in developing countries. Moreover, it has been
reported Dby Lall (1978, 7p. 232) that the Multinationals
are falrly profitable in less developed countries and

that on average they perform better +than local firms.

The adaptability of Multinationals' technologies
has been an area of great interest and controversy. The
main questions involved with this point are put forward

by Lall (1978, p. 237). These are:

(a) whether the +technologies used by the

Multinational corporations are adaptable to
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low—wage, labour-abundant conditions in less

developing countries;

{(b) whether they do in fact adapt the

technologies they transfer;

(c) whether they adapt better or worse than

local firms.

Studies suggest that +technelogies used by the
Multinational firm are, in some cases, adapted to the
local environment and aobjectives, and in other cases they
are not, UN {1974, p. 2). However, it is often argued
that there iz no adaptation, in the sense of alterations
to the low—wage conditions of developing economies, see
Stewart (1974) in particular. The main conseguence of
non-adaptation is the non—absorption of iow~wage warkers,
which affects heavily the unemployment problem in +thess
countries, and which allows more advantage £for the
Multinationalst affiliates, as they avoid the expensive
adaptation cogts to suit the relatively small markets and
to absordb employment. It would, however, be interesting
to see whether +the adaptation of technologies by the
Multinationalg would, 1in the long run, benefit both
parties, as these operations may encourage more contracts

and projects.
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When studying the MNCs one notices the steady shift
from earlier focus on international capital flows and the
direct investment package to the unpackaging of direct
foreign investment, that 1is, capital technology,
marketing, management, etc. No attention is being focused
on the international market for technology, which proves
to be complex and highly imperfect. In fact, most
criticism is related +*o the high cost involved as
mentioned earlier; also the "package" nature of transfer

tends to ¢reate and increase dependence.

Such dependence tends to be frustrating no matter
how +the MNCs behave and no matter what the regulations
are by the host country. The power of the enterprise +to
take actions in relation to production, employment and
exportation, and to affect <the diversionl of local
activities, may harm the interests of +the developing
economy. The frustration is reinforced as the costs and
benefits assoriated with the presence of Multinationals
are difficult to quantify as they involve social coasts.
UN (1974, ©p. 1) attributes these costs to the difficulty
in evaluating the cost of certain types of imported goods
and services, +to social costs related to the restrictive
business practices they create, +there may be loss when
parent firms cause a displacement or unemployment of
leocal vresources, such .as savings, entrepreneur and
skilled labour. Other cost may be political, in the sense

that the Multinational firm's operations may have an
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impact on internal and internaticnal relations in turning

the economy to foreign firms.

These few remarks show how difficult it is to deal
with +the phenomenon of technology +transfer, which is
further complicated by the differing characters of the
parties concerned, two firms and two gtates, each of whom
has its own policy, as Deiorme (1982, p. 91} puts it,
With regard to the firms' policy, the Multinational has
got rigid and institutionalised organisation, which may

not be flexible in certain circumstances,

As the cost is difficult to determine, one therefore
ignores whether an altérnative source could provide +the
same services at a lesser cost and with less dependence;
all too often the alternative source is not available and
the Multinationals remain the main suppliers. 1In this
case the acceptance of +he '"package" of capital,
technology and management embodied in the MNCs may still
be an attractive source of technology for some developing
countries. In some other cases, alternative +types of
sources, or some non—traditional arrangements with the
Multinationals, which do not involve proprietary rights,
may be obtained and may, as iz often argued, see UN
(1974, ©p. 2) and Baranson {(1979), appear to be both
feasihle and more socially profitable than direct foreign

investment of the traditional form. Furthermore, it seems
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that +these new arrangements lend themselves to a more

systematic and gquantitative analysis.

3.4 THE CHOICE QF TECHNOLOGY

The igsue of technological transier to developing
countries is very much linked with the cheice of
technigues imported. Increasingly, many eccnomists and
policy-makers place some of the blame for the fallure - of
industrial development on the technology imported from

the advanced countries.

Many developing countries are experiencing a serious
and increasing rate of unemployment which is said to be
due to +the capital-intensive techniques used. The
regipient firms (wholly or partially owned subsidiaries)
are accused of selecting manufacturing process that do
not combine c¢apital and labour according %o their
availability in the country. Some studies have shown that
the impact of the kind of technologies in use in some

plants use twice ag many workers as an automated plant.

A large amount of research has, therefore,
concentrated on finding out the factorz +that influence
the selection of +technologies for the developing
economies. It is argued that both government policies in

these countries as well as the behaviour of the suppliers
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aof technology (which are basically +the Multinationals)
are responsible for +the cheoice o©of capital—intensive

techniques.

Two criteria are usually distinguished, price and
brand—-name both resulting from the competitive position
of the firm. Wells (1972) found that whether that +the
company is forveign owned or domestic, it is more likely
to import a capital-intensive technology if it is
competing primarily on brand-name basis than it would if
it was competing primarily on price. When the company is
subject to a gtrong price competition, its aim may be to
choose a technology that minimised the costs, that is

choosing a more or less labhour-intensive technaology.

The managers of both the foreign owned of domestic
firm seem to respond to certain factorsg that lead them to
prefer a more capital-intengsive aliternative. The manager
is influenced by the problem of managing a larger number
of workers associated with the labour—intensive
technologies; Wells notes that generally, they prefer to
design the plant on a small labour force basis to avoid
this problem, desgspite the low cost of a labour-intensive

plant.

Furthermore, +the managers are greatly infiuenced by
the high degree of risk and uncertainty +hat may be

encountered when the plant design is of a labour
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intensive technology +ftype. Wells finds there are +two
kinds of insurance against risks that can be offered by a
capital-intensive plant. First, in a capital-intensive
plant, +the manager is more able to respond to unexpected
filuctuations in demand or in production levels; and
second, the perception of capital-intensive plant itself
is designed +to allow the manager to reduce +the risks
facing further ligquidity problems, such as shortage of

working capital etc.

Just as there are factors affecting the selection of
capital—-intensive techniques, there are also other forces
that constrain this choice., Some research suggests that
the scale of the plants in developing countries may be
the most important constraint, for example, Yeoman (1968)
suggests that generally the pieces of capital-intensive
equipment not only come in discontinuous units, but also
some parts may operate at only a fraction of their
capacities, as a result of being originally designed for
large scale sophisticated plants. Therefore, this factor
may have been the major element constraining the
Multinationals +to <transfer a highly capital-intensive

technoiogy.

Other constraining factors may be due to the
difficulty of finding spare parts for sophisticated

equipment in developing countries, as well as the
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gcarcity of skilled repairmen. In addition, +the above
research suggests +that Labour Laws have served as
restrictions +to the automation of plants, as +they are
based on employing meore workers, as was polinted out by

Welis.

One may summarise from the above discussion that
basically, the choice of capital-intensive technigues is
related +to management, engineering and maximisation of
proflt elements; it seems that the socio—economic factérs

within which the plants operate are ignored.

3.5 CONCLUSIONS

The Multinationals are the most usual suppliers of
technology to developing countries, The preceding
literature examined the International Transfer of
Technolegy and has identified the problems encountered.
The lssues covered are relevant in the sense +that one
could see the changing pattern of transfer. In
particular, the developing countries are becoming

increasingly aware of their bargaining power, and the

suppliers of +*echnology, the Multinaticnals more
gpecifically, are confronted by an increasingly
competitive environment, which may result in an

alteration of +their +terms of +trade in favour of

developing countries.
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CHAPTER 4

THE FORMS AND CHANNELS OF TECHNOLOGY TRANSFER

4.1 TNTRODUCTION

There are many forms and channels through which
technology can be transferred from industrialised +to
Third World Countries. The specific concern of this
chapter is to examine the different forms through which
technologies are transferred from developed to developing

countries.

4.2 FORMS, MECHANISMS AND CHANNELS OF TRANSFER

The wvarious elements of technology required for
setting up production facilities and technical assistance
are <transferred in forms invelving a wide wvariety of
contractual agreements which take broadly two
organisational forms, +the mogt predominant form, which
can be divided into two, 1= a direct foreign investment
by a multinaticonal firm in a wholly-owned subsidiary or a
joint venture with majority or minority participation by
the foreign firm, the second form is basically a transfer
agreement between independent enterprises, either

private, semi-public or public.
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Many projects may invaolve a combination of two ar
more of +these methods, the maijority owned direct
investment may be subject to a contractual plan or be of
indefinite duration. Each of +these methods has its

advantage and disadvantages to the importing country.

The major considerations cof the host nations are the
objectives of sharing the gains and of asserting control;
the suppliers of technology, on the other hand, have
their own judgement on the cost and benefits in entering
these contractual agreements, United Nations (1974, p.
23)., They protect their Iinterest by registered brand,
agreement with government for monopoly positions and by

various forms of contracts, Siggel (1983, p. 90).

In fact it is often +true +that direct foreign
investment remains a substantial source of capital and is
gometimes the only source of specific <technology. The
United States as well as other major capital exporting
countries prefer, for economic as well as ideological
reagsons, +to transfer +their capital outflows through
private investment, and it is most probable, ag Root and
Ahmed (1979) oput it, that developing countries will
continue to rely on foreign direct investment to carry
cut <their development programs. There avre, however,

certain conditions in developing countries that could
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either be attractive or unattractive to fareign direct
investments; the above study found +that substantial
urbanisation, a relatively advanced infrastructure, a
comparatively higher growth of per capita G.D.P. and
political stability were major factors in attracting

foreign investment.

For +the secend form of transfer which is a transfer
agreement between enterprises, and which do not involve
proprietary rights to +the transfer, the decision of
transfer may be left to a local private enterprise,
although governments are increasingly intervening in such

decisionsg, either in leocal or public firms,

Techneology 1s transferred through mechanisms ranging
from +the completely packaged in the form of direct
investment overseas in a wholly—owned subsidiary, through
joint ventures, turnkey arrangement and licence cantracts
between independent customers. Usually, as Btewart (1979,
p. 12) argues, +these mechanisms cailed indirect tend to
be adopted when the country lacks the capacity +to
undertake direct purchase, or when for marketing or other
reasons +the recipient wishes to acquire trademarks.
Technology may alsoc be transferred through direct forms
such as training local people for special production

projects.
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4.3 INDIRECT FORMS OF TRANSFER

Forelgn Direct Investment

Foreign direct investment takes place in a packaged
form, +that is, in a combination of funds, management and
marketing skills, +technological know-how, etc. There is,
however, a growing concern of host countries to increase
joint venture types of transfer. It seems, according to
Stopford and Wells (1972) that certain multinationality
oriented firms are favouring such joint venture
arrangements. This 1is due to their lack of financial
resources and to the tendency +to increase their
vertically integrated crganisation so as to ensure that
supply of a product over which they have quasi-

monopolistic control.

Other factors are most probably linked with +the
changing balance of world economic relations and with a
tendency towards greater autonomy on the part of certain
develaping countries, also as Vaitseos (1974) put it, the
increasing shift from fully-owned subsidiaries by
multinational companies towards joint venture arrangement
may be due +to the enhanced knowledge and increasing
concern of government authorities in developing countries

over the nature of muitinational enterprise activities.
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Joint Ventures

Joint venptures ¢an Dbe a majority or minority
participation of the multinational firms, or it could be
equally distributed between foreign and local interests.
Joint ventures may behave like subsidiaries when they
have a major participation, they exercise full control of
the company, however, most often they are used to acquire
+he technology while retaining national centrol aver a
firm or an industry. Because they participate in the
holdings, the multinational enterprises will be
interested in the efficient and profitable operatioms of

these firms, as they will share the profits.

This method is often viewed as an important
advantage to the recipient firms. When operating in joint
ventures, +the multinationals provide the machinery and
equipment, the khow—how and patents, and the recipient
firm supplies the capital funds. The know-how supplied by
the foreign participant may be related to the
construction phase, +to the production process and may
involve brand—names and marketing skills, which involve a

licensing agreement.

Licence Agreement

Technelogy licensing varies from developing country

to anather, and hence the impact of foreign technology
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also varies, Nevertheless, the basic problems of
licensing +tend to be similarxr. According to UNIDO (1973,

. 2) a licence means:

"The consent given by +the owner of an
exclusive 1right (licensexr) to another person
(licensee)} to perform certain acts which are
covered by an exclusive right, or consent as

to use of knowledge®.

A licence agreement 1is, according to U.N.

definition, see Cooper and Sercovitch (1970):

"A contract wunder which +the licensee is
granted certain rights to manufacture and sell
products utilising inventions, process
technigques and other industrial property

righte of the licenser’.

This definition applies irrespective of whether the
licensee is a fully-owned subsidiary, a joint venture or
a locally~owned firm. The contractual agreement may be
related to patents, +trademarks as well as other forms of

proprietary and non-proprietary technelogy.

The licensing agreement contract include, according

+o UNCTAD (1975), certain restrictive clauses related to
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the acquisition of +technolegy, to its use in the
production process and to +the distribution of the
commodities produced. Through these clauses, the licenser
can exert control over a series of gperations of the
licensee, in particular those concerning the production;
the clauses often refer to the guality of +the product,
the choice of process +technologies, and possible
technical innovations, improvements and modifications

that would be carried out by the licensese.

Other c¢lauses are concerned with the procurement of
raw materials, parts, intermediates and machinery, which
put +the licensee in a position to purchase from the
referred supplier. There may also be restrictive clauses
as to the quantities the licensee is entitled to produce,
pricing policies, packaging and marketing, such as

advertisement and sales promotion, Stewart (1979, p. 1%).

The reasons for all these limitations are aimed at
reducing the uncertainty as there is always a danger that
the recipient firm may exploit the technology transferred
after the contract expires, Sercovitch (1974). Thus this
serves +the licenser not only in avoiding competition but
also in appropriating the returns, which are effected
through royalties, +the payment of technical fees, and
through over-pricing of tﬁe materials supplied on a tie-

in-clause bazmis.
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The licensing agreement may provide a good
arrangement for the recipient firm in that it enhances
their competitive position in the local market and often
secures profitable opsration because of the use of brand-
names etc., however, and mast often, because of the
restrictive clauses it may restrict the growth prospects

of the firm.

Turnkey Contracts

Another form of technological transfer (other +than
foreign direct investment, Jjoint ventures or licence
agreement) i3 the turnkey contract. Turnkey agreements
are made particularly at an early stage of
industrialisation, when the country lacks local skills
and when the operations involved are technologically
complex. This form of contract implies =a completely
packaged transfer, +that is, a supply of technical and
managerial operations required to run the enterprise for
the allocated period of time. Depending on the nature of
the plant and the technology involved, the  turnkey
contractor may be either the owner of the technology or
the main supplier of machinery or a consulting
engineering organisation. When the praject is large, many
foreign organisations mwmay combine to take up turnkey

operations, UNIDO (1973, p. 9).
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The main problems with this arrangement is +the
substantial foreign exchange costs involved. It is
increasingly believed that a gradual "unpackaging" of the
technology package and the increasing reliance on more
direct +types of transfer, such as technical services
agreement, management contracts, etc., will restrict the
contractor's control over price setting, procurement of

materials, etog,

One of the disadvantages of such an arrangement is
represented Dby the delivery of a plant +together with
instructions for operating it under +the conditicns
assumed in its design, but failing to provide +the
recipient with an understanding of the full details aof
how and why +the plant works to obtain maximum
productivity or how it could be adapted for even better
results. Agreement may involve preoprietary and non-~
proprietary technologies, Cooper and Sercovitch (1971, p.

34) .

4.4 DIRECT FORMS

Direct forms are used when the recipient enterprises
are in direct contact with the suppliers of technology.

Among the factors included in direct forms are:

{(a) Training local ©people for sgpecilal production

prejects;
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{b) Subcontracting part or all of a project;

(c) Supply technical information and/or importing of

equipment /machines direct from the supplier;

{d) Transferring +the process +technology embodied in
capital goods by importing of equipment purchased
directly from machine manufacturers, (see Cooper and

Sercoviteh, 1971, p. 15),

Biggel (1983, 7p. B85) also classified direct forms

as:

(a) The acquisition of productive equipment;

(b) The +transfer of the technology proper, i.e., the
transmission of technical know-how concerning the plant
and its operation, embodied in feasibility studies, plant
designs, eguipment, product design, quality control

specifications, etc.;

{(c) The provision of technical and managerial know-how

for +the wuse of the technology through employment of

foreign skilled manpower;

(d) The training of local perscnnel,
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The productive equipment is usually available {from
machine producers at market prices without proprietary
restrictions, a certaln amount of know—how transfer is
included in the purchase of machines with the operating
instruction. However, there are certain types of machines
that may not Dbe freely available from the producers
unlezs they are acquired within a larger package, such as
licensing contract, or they may invelve proprietary

rights to the supplier, in the form of direct investment.

Siggel (1983, p. 85) argues that the acguisition of
machinery, which constitutes the hardware of a
technoliogy, 1is the most costly part of the transfer; and
that the slement that constitutes the most important part
of the transfer is software, which is either disembodied
knowledge (know-how and experience of managers, and
technicians) or +the knowledge embodied in documents,
which may reguire a high level of +training +to be
understond. The actual transmission of productive Xnow-
how may involve the employment of foreign experts, the
training of personnel, +the inflow of information through
documentaticon and wvisits Dby specialists to domesgtic

plant.

Despite the variety of forms and channels menticned
earlier, +the most effective and efficient mechanism for

transfer seems to lie in the mavement of people (Brooks,
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1968, p. 59; Rothwell, 1973, p. 220; Davidson, 1974, p.

7; Gee, 1981, p. 19).

It is the combination of the desire of the supplier
of +technology to supply the technology and know-how in a
particular form, and thé ability of the purchaser +to
acquire it in a particular form +that determines +the
mechanism of transfer in a particular case. Generally
speaking, the most important issue of transfer lies in
the case where supplies play an active role of providing
information in an immediately operational form such as
foreign direct investment, licensing, turnkey agreements
and technical service contracts. These (indirect forms)
tend to predominate where a country lacks the capacity to
undertake direct acquisition or the ability to negotiate
or to put the package together. However, modes where
foreigners play a passive role, which means locals have
to acquire +the knowledge and later tramslate it into
technolegy (By consulting foreign technical, training,
and copying foreign operations), appear to be channels of
technology transfer of as much significance. But in both
cases the aim should distinguish between, in the transfer

of technology used, three types of capabilities:

(1) Production capability - that reguired to operate a

technology;
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(2) Investment capability - +that reguired +to expand
existing productive capacity or +to establish new

capacity, and

(3) Innovation capability -~ that regquired to develop new
methods of doing things. Dahlman and Westphal (1983, p.

7).

in both technology transfer cases however, the last
two components seem to be missing. This 1g mainly due to
the fact +that techneology transfer is considered as the
goal rather +than +the means of enhancing +the Ilocal
capabilities and technoleogies which would lead to

technological independence.

4.5 CONCLUSIONS

Channels abound through which technology can Dbe
transferred from one country +to another, particularly
from industrialised nations to developing countries, HMany
means exist by which +technological know—haw is
transferred from developed +to developing countries.
Methods range from joint venture, licensing and turnkey
agreement to engineering and management consulting. The
developing countries may employ these meansg singly or
jointly depending aon the nature of the technology and the

precise circumstances of sach individual case. The most
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important issue af ‘transfer lies in the case where
suppliers play an active role of providing information in
an immediately operational form such as foreign direct
investment, turnkey contracts and +technical service
contracts, +these +tend +to predominate where a country
lacks the capacity to undertake direct acquisition or the

ability to negotiate or to put the package together.
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CHAPTER 5

THE ECONOMY OF OMAN

5.1 INTRODUCTION

Despite new discaveries, announced by the
government, in o0il and gas reserves which are now
expected te last well into the twenty-first century, the
strategy in Oman has been to diversify +the national
revenue sources on +the Ydasgis of long term plans.
Government efforts have concentrated on agriculture,
fisheries and light industries, with +the alm of
underpinning the country's development and creating more
wealth. This chapter describes present soclal, economic
and human resource development activities in Oman., It is
divided into four parts. The first part discusses the
social affairs and their development. The second examines
the economic development in o0il revenue, agriculture,
fisheries, 1industry and electricity. Part three deais
with human resource development. Finally, conclusions are

drawn.
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5.2 SOCIAL AFFAIRS

A system of social welfare has traditionally existed
in Omani scociety over the centuries as the payment of
Zakat is one of the pillars of Islam. Zakat, it should he
explained 1is a religious tax, originally representing 5
to 10 percent of sarnings from the land. (Oman, 19B5, pp.
187-190). Nevertheless, it was clear at the beginning of
the new era, on the accession of His Majesty Sultan
Qaboos, +that there was a requirement for a social

security system within a developing modern society.

The current law stipulates all the categories of
people who are sntitled to social security payments. The
scheme provides shelter for those suffering from poverty
and need, and guarantees them security and Ability to
lead A useful life. Up to the end of 1990, monthly
benefits had Dbeen paid to 39,135 families under the
Soqial Security Law, which provides social assistance for
families in meed in the followlng categories: Widows,
orphans, those umnable to work, divorced and abandoned
women, unmarried girls and the aged. (Ministry of Social

Affairs, 1990, pp. 130~139).

The two foremost needs of the Omani people at the
time of the accession of His Majesty Sultan Qaboos were
education and health services. The achievements over the

past two decades in both +these fields have heen
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remarkably successful. By the end of 1990 there were 800G
Government Schools in Oman, including institutions and
intermediate +teachers® training colleges. The General
Education Schools total 309 boys' schools, 287 girls’
schoals and 183 mixed scheol, all of which are at the
primary and secondary level. In the academic yegar 1920/21
the expected 'total of students in +the three levels
{(Primary., Preparatory and Secondary) is 351,217, of which
163,342 are expected +to be girls and 187,875 Dboys.

(Ministry of Education 19%0, pp. 143—-149).

High on +the iist of major success stories in Oman
modern development are its health services, and no less
important the development of preventative medicine
services. By 1990 +there were 47 hospitals, 8B health
centres, +three maternity centres, 96 preventative health
centres and 5 mobile rural health centres with a total of
3,360 Dbeds, in Oman. Today, over 90 percent of +ths
population is covered by the Ministry's health services,
there are hospitgls in ail major population centres and
more are +to he constructed under the current five-year

plan. (Ministry of Health , 1991, pp. 156-162).
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5.3 ECONOMIC DEVELOPMENT

0il Revenue

0il is +the corner—-stone of +the Omani economy.
Despite the progress of all economic sectors achieved
during the recent year, oil is still the major economic

driving force thanks to the following considerations:

(1) ©0il is the wain generator of GNP and constitutes the
principal part of +the production base as is vividly

demonstrated in Table 5.1.

(2 ©il is Oman's main scource of financlal rescurces as

it generates around 90% of domestic public revenues.

(3) ©0il constitutes the main source of foreign exchange
proceeds constitute around 99% of foreign exchange

receipts (See Table 5.2).

Although +the 0il revenue has raised the standard of
living, and provided subsidies of varying degrees to
Omani citizens, it has brought with 1t some problems.

These include:

(1) Increasing dependence of the the country on foreign

exchange earnings, since oil is the main export.
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TABLE 5.1

SECTOR TO GDP

(1970-1979)

"IN OR

MILLION"

Contribution of 0il Sector

R O e TR

Year GDP -
Abscolute g on
1970 103.6 7L.6 69.11
1971 124.0 73.9 59.59
1972 139.2 76 .4 34.88
1973 167.7 94,5 56.35
1974 566.2 389.0 68.7
1975 721.7 486 .8 67.5
1976 822.5 505.2 6l.4
1977 875.5 525.4 60.0
1978 B8B.2 481 .2 54.0
1979 1164.4 750.3 64 .4
Source Ministry of Commerce & Industry,

"The Economy of Oman",
July 1970 - July 1980, p. 93.
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TABLE 3.3

QNANI GONMODITY EXPORTS IK 1970-1979

“PERCENTRGES "

Year

Item

1376

1971

1972

1973

1874

197§

1976

1877

1978

0l exports

§9.%

49.5

99.6

99.4

39,9

99.8

98.7

97.8

94.5

94

Non-oil exports

0.4

0.4

0.4

0\5

0.1

6.2

alz

N

0.9

Re-export

-

1.1

1.1

4.9

3.1

Total

100

100

100

10¢

100

100

100

100

109

100

Source : Ninistry of Commerce & Industry,

“The Econcmy of Oman',

July 1970 - July 1980, p. 985,
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(2} Most capital goods are imported for domestic use.

{(3) The shift of the national Labour force ifrom the
traditional industries (fishing, boat~-building,
agriculture, etc.) to the oil sector. The result is that
these +traditional industries appear not to have enough
workforce +to maintain and sustain them. Consequently,
some of the traditional industries seem to be gradually

collapsing.

Agriculture

Before the discovery of oil in the 1960s, Oman had a
largely subsistence economy based on farming and fishing.
Now the economy is over 90 percent based on the
production of o0il and gas. During the 18708 when the
infrastructure of the country was being developed at
great intensity there was a drift from the land to +the
urban areas, where high wages were attractive. However,
during the 1980s, +the Government toock urgent measures to
support farmers and thus encourage them to stay on the

land (Oman, 1990, pp. 97-105).

Oman 1i=s considered +the most green and fertile
country in the Arabian Peninsula, Agriculture is one of
the main pillars of the Omani economy. It not only

provides foad Tfor the country but is still the main

84

b e e




occupation for more than half of Oman's population, who
have been experienced farmers for generations. The most
suitable agricultural land covers about 240,000 hectares,
some 56,000 hectares of which is currently undexr
cultivation (Ministry of Agriculture & Fisheries, 1990,

Pp. 686-72).

Consequent uwpon the shift from the +traditional
industries +to the o0il sector, as stated earlier, the
government of Oman should introduce new agricultural
metheds and +technology to strengthen +the agricultural
sector, to improve the standard of living of farmers and

to provide work for the national labour force.

The priorities of the agricultural development plan

should be:

(1) To develop new land, and cultivate and manage

farmland effectively;

(2) To provide support and guidance to farmers;

(3) Ta develop agricultural industries and revive the

date—palm sector;

(4) To develop research work in agriculture;

(5) To provide lcans for agricultural investment.
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The plan should be extended to farmers by providing
them with seeds, fertilisers, insecticides, improved
species, animal feed and the means of marketing <their

preduce.
Fisheries

Fishing, together with agriculture, has been and
still 1is, a +traditional Omani occupation and a major
source of employment. Nevertheless, until very recent
years it met only +the needs of the local ceastal
communities. Formerly, it was impossible for the
inhabitants of +the Interior +to obtain fresh fish.
Bedouins of the Janabé tribe used to trade dried fish
conveyed on camel-back from the coast in the region of
Masirah 1Isliand in the north for dates from the Interior

arcund Nizwa.

The Sultanate of Oman has a 1,700 km long coastline
extending from the Musandam Peninsula in the neorth, at
the entrance to the Arabian Gulf, +to the borders with
Yemen in the South, along which there are immensely rich
fishing grounds, the potentialities of which have yet to
be fully evaluated. A 200-mile exclusive economic zone
extends seaward from the shores of Oman. {Oman, 1991,

pp. 106-109Q).
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Mare +than 150 species of fish have been identified
in Omani waters, ranging from sardines to tuna. Saome 35
species of grouper, or hamour as they are known in Oman,
are found 4in the waters of the Sultanate. In Dhofar
(South of Oman), sardines are still bought by Jeball
tribesmen as feed for their cattle during the dry season,
when the grazing has been exhausted; although this is a
dying practice as fodder becomes increasingly available
from farms on the Salalah plain. Large unumbers of
lobsters are now caught off Masirah Island and the cost
of Dhofar, and exported +to the north, (Ministry of

Agriculture & Fisheries, 1990, pp. 85-91l).

During the first stages of development in the early
19708 many fishermen left their communities for the towns
where they could earn higher wages. The Government was
aware of the depletion of these c¢ommunities and the
threat it presented to the fishing industry. It was only
natural that the fishing industry should receive special
attention during the current revival. To modernise the
industry and introduce new +techniques, +the government
established the Fisheries Department in 1972. This later
became part of the Ministry of Agriculture and Fisheries.
The department invited a number of specialised foreign
crganisations +to conduct the necessary research to
estimate the development potential of the industry. The
first report, published in 1975, estimated a potential

increase in catches of deep—-water fish from 7,000 to
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300,000 +tonnes and tuna fish teo &G0, 000 tonnes. ©On the
baszsis of these encouraging reports, +he first five-year
plan allacated 15 wmillion Omani Rials to the development
of +the fishing industry. (Ministry of Agriculture &

Figsheries, 1990, pp. 92-98).

The first and second development plans concentrated
an setting up an infrastructure to develop and expand the
fishing industry. This included the construction of
refrigerated storage containers, fish storage depots,
piers, dice—making factories, fish sales outlets, and
repair and maintenance workshops which provide free

services to fishermen.

Oman is now self-gsufficient in the provisgion of
fresh fish for its popuiation, and plans that the
fisheries wiil become one of the major export

contributors to the national economy in the years ahead.

Before the discovery of oil, Omani industry was
iimited to crafts such as weaving, pottery, silverwork,
boat-building, and other traditional handicrafts
practised by Omanis since ancient times. By 1988,
however, there were 3,189 registered companies with a
total investment capital of 358.7 million Omani Rials

{One Omani Rial = $ %.45 approximately).
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As manufacturing industry is one of +the most
important sectors contributing to the diversification of
the economic base of the country, the first five-year
pian (1976-81) concentrated on building an infrastructure
that would c¢reate suitable climate for investment in
manufacturing projects which would utilise the natural
resources of Oman. The plan aimed at widening the
vocational training base. (Ministry of <Commerce and

Industry, 1989, pp. 77-92).

In 1979 the government passed legislation regulating
and providing incentives +to companies working in

industry. These include:

Total or partial.exemption from income and
other taxes for registered or licensed
companies for a five~year period from the date
of registration or licensing, or the start of
production, renewable for a further five-year

period.

Total or partial exemption from customs duties
on imported machinery, components or raw and
secondary materials required by the

manufacturing industries.

Exemption from all export duties on indu=strial
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Industrial Estate (RIE) is one of +the largest and
successful economic projects to have been undertaken in

Modern Oman.

products.

Imposing or lancreasing customs duties on all
goods which compete with local products
banning or restricting their import. (Ministry

of Commerce and Industry, 199C, pp. 17242-174).

The establishment and development of +the Rusayl

The RIE was established in 1983 by Royal Decree No.

51/83, with the aim of promoting Industry in Oman wusing

companies and Omani workforce. The RIE is a legal

entity with adminlstration and financial independence and

powers extending to the estate itself and its annexures.
It is managed by a board of Directors, appointed by H. E.
the Minister of Commerce and Industry, which consists of
representations from Ministers and Government

departments.

International Airport, and has road links with Muscat and

other ports of Oman. The RIE is a base for a number of

The RIE is 45 km from Qaboos Port and 6 km from Seeb

medium-sized light industries, Factories now in
production, are producing <ftruck chassis, electrical
cables, water pumps, pipes, fencing-wire, nails,
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batteries, alumlnium, tyres, insecticide, metal furniture
and fibreglass. (Ministry of Commerce and Industry, 1990,

PpP. 81-87).

The development of Oman's industry should play a
major part in the government’s national strategy. Oman's
policy of protecting national industry should be based on

the following principies:

(1) maintaining the quality of Omani products;

(2) restricting government interference in free ‘trade,

applying preotective tariffs only when necessary;

(3) +taking into account the interests of the consumer to
obtain low-priced goods and the national interest, .which

is to protect Cmani products ageinst foreign competition:
(4) establishing a sustainable natiomnal industry;
industries which exploit local manpower and local raw
materials.
Electricity

Electricity is not only basic household service, but
is +the energy that turns the wheels of the economy, and

an essentlal element in the progress of +the national
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revival.

Before 1970, +here was only one power station in
Oman. In 1988 there were 40 electric¢ generating stations,
while Dbetween 1987 and 1988 the number of substations

increased from 3,774 0 4,471 (Oman, 1191, p. 118).

The second five—year plan (1981-85) ailocated 92.1
million Cmani Rials to electricity, but due to increasing
demand, +this was ralsed to 140.7 million Omani Rials,hor
an increase of 53%. The third five-year plan (1986-90)
allocated 128 million Omani Rials which were invested in

such projects as:

(1} expanding +the electricity distribution network in

towns and viilages;

(2) buying, transporting and installing diesel

generators;

{3) installing an extra generating unit at Rusayl power

statien.

The Ministry of Eilectricity and Water ensures that
projects caomply with Omani specifications and standards,
and are aimed at meeting the requirementé of the country.
The Ministry is also responsible for improving and

maintaining the electricity network, expanding emergency
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and general maintenance team (Ministry of Electricity &

Water, 1991, p. 123)

Despite all +this progress in the electricity
industry in Oman, +the HMinistry is still depending on
expatriate skilled labour Dbecause of +the lack of
indigencus Omani engineery working in this sector. It
should be an urgent need for local skilled manpower able

to to operate, monitor and develop such a wvital sector.

5.5 HUMAN RESQURCES DEVELOPMENT

The developnent of human resources is a necessary
ingredient in the soclo—economie and technical

development of any country. According to Al-Musa,

“Labour force is the prime activator of social
and econowmic development. Its structure and
distribution are but reflections of the
country's population and manpower. This force
is one of the most, if not the most, important
determining factor of development directions.
By and large, changes in the sconomic sectoral
activities of the labour force would show +the
relative +trends of the country's economy."

(Al-Musa, A., 1975, p. 99).




Human resources development in the developing
countries has been the subject of debate Dby world
economists dealing with development problems. In fact, it
is often argued +that the development of the under—
developed nations ldies mainly in the effectiveness of
developing their human capital. This, in effect, means
that +the development of local manpower should be given
top priority. This 1is particularly important in Oman
where the main source of labour is the foreign

population.

in the early years of development Oman was heavily
dependent on expatriate skilled and semiskilled labour,
mostly Indian and Pakistani, as well as Europeans in
management posts, because of the lack of Omani workforce.
Nevertheless, if no adeqguate action is taken now, to
depend entirely on foreign labour may delay or even
impede the COmani govermnment's plan to achieve and sustain
its local capabilities and thus reducing, to a large
extent, 1its dependence on foreign technology. Generally,

manpower is defined as:

"that part of the nation's population that is
engaged in the production of goods and
entering into +the Gross National Product®.

(Frisendahl, 1970, p. Z).
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Table 5.3 shows the population by age grokp, sex and
region in 19%90. Manpower comprises all population of
working age who are physically and mentally capable of
practising an economic activity. Onrly children, the very
old (over 65 years) and the disabled remain outside the

manpower of the population.

We can see from Table 5.3 that the number of Omani
males in the economic activity was higher than the number
of Omani females. This may be explained by the fact that
women's participation in the economic activity has been

hindered by social and cultural factors.

The Disgtribution of Economically Active Population

The digtribution of the Omani and non—-omani
population by economic activity (see Table 5.4) has been
uneven, and has shown a tendency for concentration in the
"Production’ Sector. The distribution can be summarised

as follows:

(1) The highest proportion of +he labour force 1is

concentrated in the production and service workforce.

(23 In 1990, the production sector employed 55% non-Omani

manpowey, of which oniy 20% were Omani,
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TABLE 5.3
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TABLE 5.4
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(3) Despite the fact that the professional technical and
managerial workers are the backbone of the economy, <the
numbers employed in this sector remain extremely low Dby

Omani workers.

Table 5.4 also shows that non-Omani manpower
outnumbered Omani manpower in +the most important
cecupations. Oman is highly dependent on a foreign labour
force to achieve its socio—economic development.
Shortages are acute in +the following professions:
technicians, engineers, doctors and scientists; top
management and administrators; and skilled Ilabour and

supervisors.

5.5 CONCLUSIONS

A review of the past and present portrays Oman as a
young country with ambitious plans tao develop its socilo-
economic structure. The imbalance in the digtribution of
manpower Dbetween the indigenous Omanis and the foreign
expatriates is damaging the realisation of this
objective. Migrant workers outnumber native Omanis, and
this is impeding the development of the local
capabilities of Oman, and promoting dependence on foreign

technologies.




Ag discussed éarlier, it is obssrved that: (1) Oman
is short of local manpower, particularly technical and
managerial manpower; (2 The percentage of foreign
workforge in Oman is higher than that of +the local
workforce; (3 Local Omani consulting and sgervice
departments do not take active part in important areas
relating to the process of technology transfer (e.g. the

unpacking of the technology components).

The local departments stiil have enormous tasks to
perform, +to enable Oman to reduce its dependence on both
foreign wanpower and foreign technology. There is need

for departments to take the following actions:

(1) To establish effective +<training and development
programmes for indigenous people to be trained for

technical and managerial jobs.

(2) To enter into colliaborative arrangements with the
Sultan Qaboos University to satisfy Oman's develapment

need.

{(3) To involve indigencus firms in +their operations
which, one hopes, would glve local firms confidence in

developing their capabilities.

{4) To co—operate with the Ministries, in order +to

cptimise the national resources.

oo




{5) To establish more research and development facilities

and permit effective local participation.

The absence of a native workfiorce means that the
importation of more foreign techneoliogy is likely +to
attract yet more expatriates into Oman. In +turn, this

will create even more technalogical dependence prohlems.
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CHAPTER 6

THE TRANSFER OF TECHNOLOGY TO OMAN

6,1 INTRODUCTION

It 13 evident that technology is an essential tool
for development 1in the developing countries. Howesver,
rational policies and strategies need to be established
in order +to ensure that the transfer technology 1is in
harmony with the economic, social, and ecological set-up
of the country. This chapter examines the varilous factors
impeding the successful application and adoption of
foreign technologies transferred to Oman from
industrialised countries. It is divided into three parts.
The first examines the internal cobstacles. The second
part looks at the external problems, and the third draws

some conciusions.

6.2 INTERNAL OBSTACLES

Although the application of science and +technology
has had an enormous impact on the development of Oman's
economy, sSome internal ocbstacles tend to hinder or delay
further application of science and technolegy. Among

Thnese are:!
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Shortage of Manpower

Despite the efiort being made by the Government of
Oman to tackle illiteracy, which effort is well expressed
by +the +total commitment to expand and improve locatl
education, the situation still poses a harrier to
economic and social development. In almost all sectors of
the economy =a shortage of manpower constltutes a major

constraint in the application of science and technology.

There are many reasons why Omanis form a low
percentage of +the country's werkforce., First of all,
women are generally not encouraged to work +fto avoid
mixing with men. The reasons for this are related to the
religious background and social structure of the
country. Second, a large proportion of the population is
under 15 vyears of age. Oman has come to trealise that
these young people could provide the answers +to future
labour requirements 1f they were properly educated and
trained, thus reducing +the country's dependence on
expatriates. Third, there 1is an excessive supply of
Social Sciente graduates from university and high scheool
levels. Table 6.1, at the end of the chapter, shows that
the number of students enrolled in Humanities is found teo
be guite high compared with the actual =need of the

country. Fourth, In spite of the fact that the rate of
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illiteracy is falling, +there still is a large numbher of
omani population who can neither read nor write (see

Table 6.2).

Other reasons for +the low percentage of Omani
manpower include: (1) The poor level of preoficiency among
graduates of vocational schools. Thisg is shown in Table
6.3. (2) The import cof labour-saving or capital-intesnsive
methods of production heing hindered by the shortage of
the highly skilled manpower normally reguired to operats
such technology-intensive equipment. (3) The slow rate of
ecaoneomiec develeopment in the non—-oil sector, due in part
to an inadequate infrastructure. If a better
infragtructure were provided, these industries would, in
turn, require the import of a large skilled and unskilled
workforce, which wmight disrupt the delicate balance in

the composition of Oman's social fabric.

Inadequate Management of Natural resources

The second major obstacle to the further application
of science and technolagy is the management of natural
resources. Oman 1is blessed with many resources such as
vil, natural gas, agriculture and fish (see Chapter 5}.
The problem now lies in formulating a sound management
pProgramme . The aim is the effective use of these

resources in order to achieve national objectives:
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{a) To survey the area to determine the availability of
these rescurces in order +to foster +their effective

utilisation.

(b) To strengthen the national capability in ordex <to
employ the correct modern scientific and +technological

technigueg in the exploration of these resources.

(c) To develop an integral centre cof gualified staff to
enhance the nation's expleitation and conservation

efforts.

{(d) To foster regional and international co—operation in
conducting research and development programmes relative

to the development of these resourcves.

This inadequacy of proper planning and modern
management methods does not only apply to natural
resources. 1t alse extends to other areas, such as the
nation's ability +to utilise sclentific +techniques to
develop a co~ordinated and comprehensive plan to
effectively deal with definite problem areas. One aof such
areas, for instance, 1is the country's inabkility +to
develop a detailed manpower policy regarding the demand
and supply of labour in each skill category. Fer exasmple,
no plan exists which takes into account waste, Ileakage,

storing facilitles (ip case of any acute shortage), or




reuse of residential and industrial eiffluent (i.e.,

discharge of waste liguid matter, sewage, etc.)

Purchasing modern equipment 1is one thing, and
applying modern scientific technigques to solve problems
in sgpecific areas is quite another. Oman appears to be
very active in the former but less active in the latter.
So to what extent has the Omani government exploited +the
advantage of the nmagsive buying of this modern eguipment
which was intended +to solve +the problems enumerated
above? To what extent has Oman applied +the modern
scientific equipment and technigues to solve its own

specific problems?

Inadequate Disgemination of Technological

Information

The importance of information systems in the
selection of appropriate available technoleogy cannot be
overemphasised. It helps in +the proper selection of
new technologies, particularly in Oman where foreign
technologies are largely depended upon. The selection of
the right technology depends on +the right timely
information. However, to obtain right and timely
information in Oman, +the system should be made more
efficient wvia the creation of information gathering and
dissemination centres at say, regional and internationai

levels. So far, one agency — the Ministry of Commerce and
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industry - has been created to coliect and disseminate
information about zscience and technology in Oman. This
doeg not seem +to be sufficient +t¢ provide all the

country's reguirements in this respect.

6.3 EKTERNAL OBSTACLES

Many uncontrollable factors impede the successful
application and absorption of foreign +technologies in

Oman. Among them are:

Cultural and Social Problems

Oman lacks indigenous skilled nanpower .
Consequently, +the majority of the skilled scientific and
technical personnet in most of the sectors (electrical
utiiity, o©il, petrochemical, etc.) are immigrant workers.
These workers subscribe to different cultures, customs,
and living habits. They have also been educated and
trained +to different standards, outlooks, and methods.
The problems of co-ordinating such an assortment of
ethnic groups, +to achieve a common geoal, is indeed a
dgifficult job. 1In such an environment, productivity and
efficiency are bound to suffer. This assortment of ethnic
groups of technical personnel is not stable. Because of
the fast turnovser, a high rate of recruitment is

necessary to balance the high rate of resignations.
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The Problem of Dependence on Foreign Technology

In +this study, Al-Hassan found that a number of
soccio—econamic problems face developing countries (among
them Oman) who import technologies from industrialised

nations. These are:

Dependence on foreign technology

Unlike +the purchase of conventional goods, buying
foreign technolegy i3 not a single coperation. It leads to
a Jong term and unequal relationship Dbetween the
recipient developing country and the advanced country
supplying the technology. However, +this relationship is
not usually limited cr restricted to the installiation and
tuning of the plants by the supplier country. It involves
repairs and maintenance, renewals, purchasing new patents
and licsnces, constant technical advice etc. Sometimes
serving such relations may render the installed foreign
equipment particularliy useless by making it impessible to
run. Therefore, the transfer of technological Know-how
from industrialised countries to Third Wworld countries
cften leads to new forms of dependence, particulariy
technical dependence which, in turn, could threaten the
sccic—econumic and political independence of Third World

nationsg.
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Fareign interference

Technological transfer, like other forms of
international relations, invaolves countries with
different political and socio-economic settings. However,
the countries which provide most of the technology for
developing countries, often seek to push them alongside
their own way of development. For example, it is often
claimed by developed countries that for developing
countries to be able +to wuse the imported foreign
technologies effectively, +they must have the same social
and technical conditions as those of +the supplier
countries. In most cases, +this causes problems in
developing countries because of the environmental

differences.

The clash between traditiopal and modern technology

Sometimes +the changes in the +technical base of
production results in changes in the entire socio~-
economic and democratic structure of +the Third world
countries. In most cases, these changes are prerequisite
for the succeggful application, adoption and absorption
of +these imported technologies. Nevertheless, it 1is
worthy of note that the destruction of this +traditional

way of Jife brought about Dby the use of modern

technologies often conflicts with traditional
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technologies which, in turn, +tends to cause political
conflickts, and often breed disenchantment and resentment

in developing countries.

Many foreign technoiogies are not designed to meet

Third World local needs

often many Third World countries fail <to adapt
foreign technologies to their needs because in most cases
these foreign technolegies were origilnally created to
meet the needs of advanced countries. Consequently, these
technologies do not always suit the conditions and needs
of developing countries. +the resuit is the need for a
high degree of scientific and <+echnical expertise,
experimental and design facilities and , of course,
finance. As said earlier, although Oman has no problem
with funds +to finance such projects, it does have
probiems with local technical and scientific expertise.

{(Al-Hassan, I., 1977, p. 6).

6.4 CONCLUSIONS

To achieve successful application and absorption of
foreign technology, develaoping countries (including

Oman), must attempt to ensure:



1 - Adequate +training and education of the local

persannel .

2 ~ Adequate sources of raw material.

3 — Suitable markets (damestic and international) through

which the products of the new technology can be sold.

4 -~ An adegquate feasibility survey is carried out before
any foreign technology is imported so the local needs are

fully satisfied.

to understand the full implications of technological
transfer, and particularly the reasons Oman so largely
depends on imported +technologies and performs less
successfully in developing its own local capabilities
geared towards achieving technolegical independence or
reducing dependencs on foreign technologies, it is
important +to examine the methods and approach adopted by

sume selected developing countries.
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TABLE

6.1

Omani Students Studying in Colleges and Universities Abroad by Countries, Sex, and Field of Study

91 /1990

G.C.C. Countries ostasdt das Jgo
Field padidt
of lazdt ct el e 95 e S Jhd Lo gnwt £35e
study Total U.A.E Kuwait Bahrai tar Saudi Arabia Lt yat

_L...T: S letaadt ] V1 haaaar j1 |3 _r_.rT: Vol HLLT: T] s b |1 3

T FIM T rPiMIl T F M| T FIM| T FiI M] T F [ M

No. : aase
Medicine 34 8| 16 - -1 - -~ -1 -1 24 18! 6 - -1 - 10 -1 10 ok
Pharmacology 2 1t 1 - -1 - - o - -] - - -~ - 2 111 F SR
Engineering 14 1113 5 -] 5 - el 5 1| 4 - -1 - 4 -7 4 P SRR L
science 15 3tz 2 | -| 2| - -1 -1 4 { 1] 3| 8 2l ) 1 ! pods
Agriculture 3 ~f 3 - -y - - -1 - - -t - - -1 - 3 -1 3 ey
culture 14 7{ 71 5 31 2| - -1 -1 - -l -} s 31 21 4 1| 3 S
Conputer 1 -1 1p - -l -1 - -l -1 - -1 -] - - 1 -1 S grra S
Literature 6 1y 5 3 1| 2| - -1 - 3 -1 3 - -1 -1 - - - wlaf
Law - -] - - - - - -1 - - ol S - -1 - - - - § yda
Business & i0 41 & 7 3| 4 - -1 - 1 1 - - -§ - 2 -1 2 paley it
Administration FITRY|
Tslamic Law 5 -1 5] 4 - 4| - - - - -1 -] - -1 -1 1 -] 1 .
ha Y | Sluat 29
Other Subjects 1 -1 1 - -{ - - -1 - 1 -1 1 - - - - -] - Sual claais
Total 105 351701 26 7119 - -] -1 38 21 117§ 13 51 8 28 2126 e

Source

Directarate General of National Statistics
p- 593.

“Statistical Year Book",

1991,
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Table 6.1 Continued

Arab Countries St Lpmdi Jgadt
Field paidi
of Lhaatt S oAt st o931 g s J X
Study Total Cthers Morocco Jordan sia mﬁ«dﬁ W PRY 1}
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T FIM T F M T F 1M T FIiM T FIM I 7T F[M
No. . Sae
Medicine a | 31 6 - -1 - - | -] - 2 | 1] 1 - | -} - 71 25 b
Pharmacology 1] 1y - -l -] - - -] - 1| 1] - -] -l - -1 -] - e
Engineering 6 1} S = - - - - - - -1 - - -1 - 6 1] 5 PRIV}
Science 51 2 3 - -t - -1 -1 - 1] 1] - - -1 - 4 | 1 3 pals
Agriculture 12 | 3| 9 - - - - -] - -1 -] - -1 -1-] 121 3] 9 ity
Quiture i6 12} 4 - -1 - - - - 1t 111} - - - - 5 1} 4 [ oy
Computer 12 5| 7 - -{ - - ~{ - 10 5] 5 - -{ - 2 -1 2 = WA
Literature 11 -]11 - -1 - 2 -1 2 2 -1 2 - -1 - 7 -1 7 wtaf
Taw 21 120 - -1 - 5 -1 B 4 1§ 3 - o 12 - 112 Syda
Business & pyles i
Administration 122 | 15 107 - -1 - 3 -1 3 39 51 34 - -1 - 80 |10} 70 g ytadl
Econamics/Pol- paley Slasdi
itical Science 15 | 3{12 - -1 - - | - -] 15 | 3112 -1 -t - - -1 - S
Information 6 § -1 6 -1 -1 - -1 -] - 6 | - 6 - - - - -y - a3s1
i S
Islamic Law 4 -{ 4 - -1 - -~ -] - 1 -1 1 17 - 1 2 =] 2| Bedet clai s
Other Subjects 11 21 9 ~ - - - - - - -1 - - -1 - 11 2] 9 $Ioal claais
Total 251 } 48 203 . -1 - 10 - 110 92 (28|64 1 -1 11 148 | 20 128 dagdt

114




Table 6.1 Continued

Foreign Countries Tl Jyadt
PR L)
Field pladl Jtaadt st (PG | I, UL I RVCUE L B L& POW £3o3s
of Grand Total Others U.S.A. U.K. 1ot
Study
itaa ) | T ]2 _FFT: T{o Raen ]} Y kaan | T} 2
Total | FIM |Total] FIM |Total! F M |Total | F M
No, Sar
Medicine 116 [ 38|78 g 31 6 - - - 64 141 50 b
Pharmacology 13 gl 5 1 1l - 1 - 1 8 5 3 idae
Engineering 163 | 15 148 5 1i 4 70 3] 67 68 9| 59 Tedlan
Science 31 12419 - -1 - 6 4 2 5 3 2 pais
Agriculture 24 4120 - -1 - 5 1 4 4 - 4 ity
Qulture 32 2111 - -] - 1 I 1 1] - y
Qamputer 30 | 61} 24 - | - -t 12 -1 12 5 1 4 e gornaS
Literature 21 3[18 ~ -~ - 4 2 2 - - - WY
Law 21 | 1}20 - -1 - - -1 - - -t - Jsda
Business & pyley i las
Administration 161 | 22 139 1 1 - 19 2] 17 9 - 9 FOPIRY |
Econamics/ psley Olanids
Political 29 4125 . -t - 6 - 6 8 1 7 F S
Science Ledyo clide
Int. Relations 5 -1 5 - - = 4 - 4 1 - 1 bl jSuy
& Secretarial
Information 6 -1 6 - - - - - - - - - plat
Sociology glazat
Islamic Lew 9 -1 9 - - - B -~ - - - - || sttt oy img 2
Lonadt
Languages 4 2] 2 - -} - - - - 4 2 2 olil
Other Subjects 39 110429 1 -1 1 14 4| 10 12 4 8 $sil claais
Total 704 {146 B58 17 6| 11| 142 17 (125 189 40 | 149 Tlapdt

115




Table 6.1 Continued

. v

HICP P T [ FER R U PRCTPRES

3 8 g 1 O pilealdt TAa)

Omani Students Studying in Colleges & Universities Abroad by Sex & Field of Study
91/90 - 90/ 1989

331 A mdt g3 ogbaidt plas Jgo
Other Arab Countries G.C.C. Countries
Field of Study 91/90 90/89 81/90 90/89 guadsdt
Bodas 1 [ aton | o8 fitaadt | &bt | HeSd Rlaadt | &Lt | 5 e8d flanldl Jolot | esd
Total | F M Total | F M Total | F M Total | F M
NO. KXY
Medicine 9 3 6 10 3 7 34 18 16 36 19 17 suds
Pharmacology 1 1 - 1 1 - 2 1 1 3 1 2 oo
Engineering 6 1 5 1 - 1 14 1 13 24 3 21 Leaus
Science 5 2 3 16 6 10 15 3 12 35 18 17 pyts
Agriculture 12 3 9 23 1 22 3 - 3 4 - 4 sl )
Qulture 16 12 4 24 6 18 14 7 7 18 4 14 f VLA
Computer 12 5 7 14 6 8 1 - 1 1 - i =X SN {
Literature 11 - 11 55 6 49 6 1 5 12 5 7 wlal
Law 21 1{ 20 58 1| 57 - - - 4 11 3 Faia
Business & 122 | 15| 107] 142f 13| 129 10 4 6 10 5 5 paley 3jlen
Administration Tgtat
BEconamics/ 15 3 12 15 3 12 = - - 6 1 5 palsy Olanil
Political Science G Lyam
Information 6 - 6 - - - - - -~ 1 - 1 pyst
Sociology - ~ - 15 6 9 - - - - - - £lanat
Islamic Lew 4 - 4 12 2 19 5 - 5 9 3 6 clai_ oy im, 2
el
Other Subjects 11 2 9 8 2 6 1 - 1 13 1 12 claais
Total 251 48] 203 394 56 | 338 105 35 70 176 61} 115 lag it
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Table 6.1 Continued

JACLRACER

pletl (pdtaadt icadt Jeah
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Camputer 30 61 24 74 20| 54 17 1{ 16 58| 14| 45 FOPVINT
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Int. Relations Tl Sy
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Percentage Distribution of Omani Population (6 Year +) by Sex, Educational Level & Region
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TABLE 6.3

Students of Vocational Training Institutes in Secondary Level by Age & Grade

Year/Grade gadl flult
sandl
cl 3l
91/30 90/89 85/88 Age in
alagdt | adtadt [ataat | Jedt | adeadt | egen Wmmuu‘ Jodt | adaadt [ aaa [ otndl | gy Years
Total | Third First | Total | Third ond { First | Total [ Third First
No. KRY]
3 - - 3 12 - 2 10 42 - 2 40 14
75 1 7 67 141 3 16 122 238 25 23 190 15
273 31 84 158 338 14 148 176 550 91 174 285 16
481 131 143 207 530 145 187 198 622 161 232 229 17
461 176 149 136 474 177 155 142 541 167 212 |- 162 18
353 138 123 92 360 178 102 80 376 157 136 83 19
187 102 44 41 199 110 56 33 186 90 66 30 20
61 40 13 8 105 67 22 16 104 72 27 5 21
18 13 2 3 71 58 11 2 72 42 22 8 22
& Over s
1912 632 565 715 | 2230 752 693 779 2731 805 894 | 1032 Total atepdt
_ Source: Directorate General of National Statistics
B ¥3tatdigdical Year Bogkd . 1991. 0 607
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Table 6.3 Continued
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CHAPTER 7

THE ADAPTATION OF TECHNOLOGY BY DEVELOPING

COUNTRIES ~ A STUDY IN OMAN

7.1 INTRODUCTION

Oman, whilst continucusly importing foreign
technologies to elevate 1its social and economic
development, still faces problems of adapting them to
suit the country's needs, This chapter is divided into
six parts. The first examines adapting imported
technology by developing countries. The second describes
the role of design in adaptation, and +the industrial
design in oman is set in part three. Part four discusses
the concept of “Appropriate” <technology, and the
adaptation of +technology by Oman is deait with in part

five. Finally some conciusions are drawn.

7.2 ADAPTING IMPORTED TECHNOLOGY

Contreras (1975) in his paper cites Herrera's
concept +that technology should be geared and wused to
satisfy the community need and increasing the people’s
control over the environment. However, while technoloegy,

simply defined as "a way of doing something" (Langrish,
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19275), can be contributive +to elevating +the living
standards of +the Third World, +the bombardment and <+he
increase of the technolaogy’'s domination could affect the
people's saocial +traditions and cultural patterns which
the majority desperately wanted to maintain and cherish.
Murphy {(19&3) stresses that technology must be
appropriate and be the servant rather than the master,
and mnot Jjust introduced because it 1is possible. (See

Section 7.5 for more details).

Langrish (1975) stated imitation, adoption and
adaptation as three possible modes of +transferring
technology. While imitation involves merely copying the
technology of the transferor, by paying certain
technolegical royalties, adoption, which is common among
most developing countries, requires the transferee to
change the people and make them abide by the requirements
of +the transfer. This not only affects the various
eystems in receiving countries but also often results in
no development or absence of indigenous technology and
capabilities on the part of the transferee,. and making
them agent of foreign domination. Adaptation is to modify
or change the techneolegy, in a manner where technical
ideas are put together in new combinations to suit +the

needs and regquirements of the receiving countries.
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Yoshioka (1983) blamed the contrast imitation and
adoption of western technologies as one o¢f +the major
factors +that has resulted in and contributed +to +the
social and cultural chaos and moral problems among the

yvounger generations in the developing countries.

Though +the +transfer of technology has generally
enabled some countries to benefit from the advances, and
to progress towards modernisation, prroblems remain
regarding the ability teo absorb and assimiiate in the
most efficient manney (UNCTAD, 1978). Differences in
culture, environment, government policies, skills and
technological capabilities make +the importation of
technology difficult. Important factors that may
contribute +to a successful and effective transfer are a
close 1interrelationship and understanding between the
donor and the reciplent, and expertise in evaluating and
adapting imported technology to suit the special needs of

the receiving countries (Golden 1978, Solo 1966).

Multinational Corporations (MNCs) are frequently
considered as one of the most efficient toois for the
transfer of technology (See Chapter 3 for more
discussion), since they incorporate a complete package of
know—~how +to ensure a successgful +transfer. However, in
recent vyears awareness has grown of the problems +that
MNCs can cause to developing countries. The

monopolisation of activities and decisions within +the
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MNCs has created not only more problems of unsuitability
of products (Stewart & Francis, 1972), but has alsc
contributed +to less development of indigenous technology
and a preoblem of falling employment where +traditional

mamufacturing methods are displaced.

Countries 1like Brazil, Mexico and India which have
imported high intensive technology for industrialisaticn
have failed +to meet problems of inceome distribution,
employment and poverty of +the peripheral people
(Macbonald & Lamberton, 1983), In Iran, it has been
reported that there were 13 car assembly plants, serving
a relatively small market, with the result that the final
products cost twice as much as on the open world market
(Summer Report, 1969). In addition, the very recent
industrial disaster of +the Union Carbide in Bhopal,
India, that +took about 1200 lives, with more thousands
hospitalised, is a very visible example of the danger of
MNCs moving production to parts of the world with less

concern for safety.

Various ways of tackling the problems of MNCs have
heen suggested. Streeten (1972) suggested closing off
econcmies. Ozawa (1971) emphasised the need for small
scale preduction and labour-intensive techniques as some
of the reasons making transfer promising. One way of

tackling problems 1is to have some form of government
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control over technology transfer.

Wallender and Holland (1975) have said:

"The desire of recipient governments and firms
to be independent of foreign e¢ontrol or
domination and to permit host country
nationals to manage local productive
activities in a manner that is most beneficial
to the recipient government and company

development is very understandable.”

Studies on Jjoint ventures in some countries have
shown that Lhe less the foreign company was concerned
with the formal ownership of the joint ventures, the more
beneficial and profitable it was +to the recipient

(Tomlinson, 1978).

Even though joint ventures are improvement on simply
allowing any foreign firms to do what they like, certain
problems remain., ©One 8uch problem is the degree of

adaptation.

Adaptation or modification of imported technology is

reguired to make it appropriate to +the needs and

conditions of the recipient countries (Bradbury, 1978&).
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Technology is gaid to be appropriate when it harmonises
with ite environment (Stepanek, 1978), maximises its
benefit (Rubenstein, Schlie & Jedlicka, 1978) and
minimises its harmful effects (Hetman, 1373), and alsoc
according to Schlile (1974) requires an intelligent

balance, namely:

L. a balance of labour-intensive and
capital—intensive +technoliogies; of domestic
savings and employment, of imported and

indigenous research of iarge and small-scale

production'.

Forelgn firms have often been criticised for +the
unsuitability and inappropriateness of their technologies
for the developing countries in which they operate.
Instead of adopting and developing the technologies +to
satisfy +the need and conditions of the new envircnment,
which presumably reguires expansive costs (UNCTAD, 1978),
tested advertising and promotional techniques alreazady
developed in their domestic markets, which are less
¢cogtly, are used to attract and shape the consumer tastes
to the product (Barnet & Muller, 19743} . Consumers being
ili-informed will be mostly influenced by the prestige of
the praoduct, which is normally heavily biased by foreign
values, the +trademark and brand name, without actually
knowing whether it is right or wrong, appropriate or

inappropriate to the needs and social environment.
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The impact and implication of such blind imitation
to the environment, social and behavioural standards
seems obvious, and has ironically made the people lose
their selfi-confidence in their autonomeous and indigenous
designs and regard their own culture, 1life-style and

solutions as backward. Papanek (1974) sald:

"it dis a sad comment on the loss of cultural
pride, endangered by coco colonisation, that
most Guatemala farmers hope to sell enough of
their 1lovely clay vessels to enable them +to

buy cne plastic pot."

Genevience C. Dean (1976) stresses the need for
adaptation to be made in the recipient countries in order
to take inte account all the relevant conditions of the
recipients. However, if +this is possible, donors may
normally insist that the adaptation be done by their own
people. This inhibits the growth of an adaptive capacity

by the recipient.

7.3.A THE ROLE OF DESIGN IN ADAPTATION

Although there are frequent references 1in the
literature +to the importance of adapting technology to

fit new environment in an appropriate manner, tittle has
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been written about how the adaptation could take place,
and very few people have considered industrial design as

a way of looking at the process of adaptation.

Yoshioka (1983}, at the A=ian Productivity
Organisation (APO) seminar, stressed the need for the
services of industrial designers to contribute to the
satisfaction of local needs, preferably with local

materials and locally developed technology.

The view of Bonsiepe (1977) is that:

“Industrial design has spread to dependent
countries through many different channels +to
produce technology transfer. According to my
view, however, there 1is only one form of
effective design +transfer +that is in the
interests of dependent countries; design
transfer that helps to uncover and stimulate

iocal design capacity. without paternalism.”

7.3.B INDUSTRIAL DESIGN

According +to the view of Baynes (1967) industrial
design originated with the reaction against aesthetic
problems created Dby the 19th century industry. It is
cften claimed +that as a separate profession industrial

design was first introduced to the world as early as 1307
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by a group of German architects, designers,
manufacturers and merchants. The group known as the
"'Werkbund' was formed with the object o0f raising +the
technical, functiconal and aesthetic guality of products
for conéumers. However, it 1is ©possible +tao consider
earlier origins in the work of engineers, architectis and

craftsmen.

Germany in the 1920s became the focus of experiment
in industrial design which was said to have influenced
the mass production of consumer goods of various

countries in Europe and across the Atlantic as well.

7.3.C INDUSTRIAL DESIGN TODAY

Today, industrial design has grown much in scope and
has generally been accepted in many parts of the worid,
even though 1issues are often debated regarding the
conflict between the interests of industry and society
and also the designer's role towards society and his
employer (DRS Conference, 1984). As expressed by Baynes

(19867):

“The designer is the servant of the community,

but he is also its prisconer.”
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Fssentially, an industrial designer is a specialist
in the field of creating products that appeal to +the
purchaser. But that job also reguires a goeod working
knowledge of engineering, familiarity with modern
materials and a firm understanding of production
techniques. And since all products are meant to be sold
and. used, +the designers famlliarise themselves with
marketing reguirements and proficiency in anticipating
buyer needs and design trends. Their work is thus
directed toward increasing the value of products to both

the praducer and the user.

It is +the Dbackground of the designers, and the
nature of their job, +that requires and enables them +to
work in close co~operation with other departments and
specialism making valuable contribution throughout +the

decision making process valuable.

Fritz Eicher said:
"Industrial proeduct design is not created in a

vacuum. It is in principal, the final result

of a long 1ine of risky, complicated
pracesses, with others - engineers and
marketing people - taking influence and

rendering +their own creative contyxibutions.
The work of one group is a determinant for the
work of others. The better and more qualified

their co-operative basis 18 from the start of
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the Jjob, the better the result will be -~ for

the final design too." (Burkhardt & Franksen).

Design Manager

' 4

Design —mel  Design Marketing,
Research Engineering Promotion, etc.

! Y

1

Model Making

Manufacturing, Production,
Quality Control, etc.

DIAGRAM OF A DESIGN TEAM

The services of industrial designers in contributing
towards market success are documented. A study of the
plastic industry conducted by the Open University showed
that design—conscious firms grew faster and were more

profitablie +than the others (CNAA, 19B4). The Italians,
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Germans and Scandinavian Companies are well-known for
their special interest in and awareness of the importance

cf industrial designers to market success (Hayes, 1983).

Awareness has also grown among +the developing
countries concerning the need for industrial designers in
their manufacturing activities. In Hong Kong for
instance, as part of the eceonomic development process, in
the manufacturing of goods, emphasis is concentrated by
the government's Science Advisor upon +the quality of
products, standards and certification. This has resulted
in some companies beginning to invest in design and
selling guality praducts abroad under their own

trademarks (CNAA, 1984).

However, while some developed countries have been
repoarted to benefit from the skills and services of
industrial designers, there exist in the Third World many
countries where designers are overlooked and not given
the opportunity to exhibit and exercise their potential
and contribution to decision—making (APO, 1983). One such
example is the deemed status, and the inappropriate roles
played by the Oman industrial designers. Whether this is
due +to the designers being ungqualified or lacking in the
necessary capabilities required for the job or just plain
unwillingness aof the employers +to recognise the
designers' skills is not fully understood. Part three

reports an investigation o¢f +the current status and
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reasons that contributed to the existing situation of the

industrial designers in Oman.

7.4 THE INDUSTRIAL DESIGN IN OMAN

Little is known about the origing of industrial
design in Uman. However, it seems possible to consider
the local craftsmen as the initiators and originators of
the country's design activities. These craftsmen who also
designed +their own speclalised tools considered their
craft as an extra source of income in addition to their
dajily farming and fishing. Some of their toolis are seen
today in the country's national museum. It is interesting
to note that even today, some of the traditional ways of
making c¢raft items are still practised in certain rural
areas in the country. A common example is the firing of

pots using saw dust, instead of the modern kiln.

In modern times the importance of designing for
manufacture was stressed by His Majesty Sultan Qaboos bin
Said. BHe often stressed the need for national identity,
and the importance of having local designers to explore
and use indigenous knowledge and technology as tools for

the nation's development (Oman, 1285).

The improved standard of living of +the general

public and growth of industry since +the country's
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accession in 1970 have generated a demand for an ever-—
growing range of consumer and industrial products. In the
1980s +the establishment of the New Economic Policy,
encouraging laocal participation, gradually led to +the
replacement of imports Dby locally assembled and
manufactured gaods. Recently, 1in government efforts at
strengthening and diversifying the country's industrial
bhase, +the +trend has been toward the domestic and export
orientated production of mnanufactured products which have

been locally designed and fabricated.

Today, many products are manufactured in Oman,
mainly for local consumption. However, most of these are
either products locally assembled from parts designed and
manufactured elsewhere, or products locally designed and
produced, 1s much more limited, and covers chiefly
intermediate and low technology articles like footwear
and textiles, handcrafted items, household items such as

domestic furniture and plastic products of various kinds.

Most o©f +the manufacturing industries in Oman are
rather recent, generally established after the
government's New Economic Pelicy. The general features of
the design—-preduction—-consumer chain in respect of
locally designed products, as reported by +the author
during a visit to the Rusayl Industrial Estate (RIE),

which emerge rather clearly are:



i - Industries that produce locally designed products are
small to medium scale private enterprises with Ilimited
capital, production facilities and design capability;
their design staff mostly have had little and probably
insufficient formal training in industrial design, though
staff in the larger establishments may have some kind of

engineering or technical training.

2 -~ The practice of design generally progresses as a
narrow plecemeal drawing cffice exercise, without any
consideration of the impact of the product being designed
on its production environment or on ‘the overall
environment in which the product will be distributed,

consumed and disposed of.

3 - Unsatisfactory product design and quality is made hy
the consumer, 1i.e., +the general public, +the government
organlsations which are the major consumers and
industries themselves. The general public may contribute
to poor design product, through lack af degign
consciousness. Government organisation which are the
major consumers are also partly responsibie, through
tolerance of goods purchased which could, for their

price, be of a very much higher gquality.
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Compared to manufacturing industries in developed
countries, where industrial designs are sometimes given
vital roles, in Oman, the designers'® capablilities are
neglected, mainly due to firms being less appreciative of
the profession. Such attitude by the firms have in most
instances, as mentioned before in thig chapter, resulted
either in products of foreign standards not being adapted
to satisfy the people, or products belng wrongly or not

well adapted due to lack of necessary expertise.

One problem often faced by manufacturing firms in
Oman 1s the lack of a skilled or +trained workforce.
However, despite this, it seems necessary to state that
other professions could also, if given the opportunity,
be able to carry out some of the functieons of an
industrial designer. Thus, it is important to note that
what is discussed in this part of the this chapter Iis
based on the responses and data collected during

researching the various firms in Oman.

7.5 THE CONCEPT OF APPROPRIATE TECHNOLOGY

With the incredible wvariety of technologies
avallable in today's worid, it has become very difficult
for less developed countries +to choose the right
technologies which will respond +to their needs.

Unemployment 1is a serious and growing problem in most




developing countries, and advanced technology from
developed countries 1s viewed with suspicion largely
because of its faiiure +to provide sufficient Jobs
{Stewart, 1974; Baer, 1976, p. 121; Forsyth, 1980, ».
371; Santikarn, 1981, p. 1i6). The fact is that most of
the existing technologies in advanced industrial

gountries have been developed in response to the needs

and cvonditions of that society, particuiarly with regard
to markets which are normally large, and with
comparatively high income. More +than 50% aof world

investment in science and technology is directed towards
the production of ever more sophisticated weapons and
armaments and about two thirds of the remainder +towards
marginally increased consumption of nonessential goods

(Sagasi, 1979, p. 28).

In +this respect, Lall argues strongly that much of
modern technology 1s Tinapprapriate” in one or both
senses: it uses too much capital and too little 1labour,
and it produces commodities which are unnecessary, over—
sophisticated or over-specified in relation to the needs
of poor countries (Lall, 1480, p. 131). It would,
therefore, be very difficult to use them in an optimal
way before extensive adjustment has been applied to them,
especially in +the Third World nations where there iz a
shortage of capital and skilled labour, and where markets

are of low income.
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Adapting imported technoleogy, as it has been stated
by Bradbury (1978), is required to make it "appropriate"”
+to +the needs and conditions of the reciplent countries.
The +term “Appropriate” in its turn has been described in
different ways by different authors such as
“intermediate”, ‘“convenisnt", Toptimum® and “correct”

technology. Appropriate technology may be defined as:

"a set of techniques which makes optimum use
of available resources in a given eunvironment.
For each product or process, it is +the
technology which maximises social welfare if
factors and products are shadow priced."

(Marawetz, 1974).

A similar definition of appropriate technology was

given by Young:

"a +technology which makes efficient wuse of
available resources in a particular country or
contributes to developing obhijectives." (Young,

1979, p. 40).

As the above definition clearly indicates, the
introduction of appropriate technology is an essential
ingredient for maintaining and sustaining the Third Worid

economy. This 1is important hecause in many develaoping




countries, sophisticated equipment is often seen standing
idle Dbecause of the lack of organisation, raw material

supplies, transport and so on.

Shumacher criticised the strategy of sending
inappropriate technology to developing countries for the

reason advanced above. He asserts:

“If we define the level of technology in terms
of ‘'egulpment cost per workplace' we can call
the indigenous technology of a typical
developing country -~ symbolically speaking ~ a
£1 technology, while +that of the developed
countries could be caliled a £1000 technology.
The gap between these +two +technoleogies is
ennrmous that & transition from the one to the
other is simply impossible. In fact, the-
current attempt of the developing countries to
infiltrate +the £1000 technology into their
economies inevitably kills off& the £1
technology at an alarming rate, destroying
traditional workplaces much faster than modern
workplaces can be created, and thus leaves the
peor in a more desperate and helpless position
than ever before. If effective help is to Dbe
brought to those who need it most, a
technology 1is required which would range in

some intermediate position between the £1
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technology and the £1000 technology. Let us
call it ~ again symbolically speaking — a £100

technology."” (Shumacher, 1979, p. 175).

Despite +the wide range of definition related to
appropriate technology, +the main characteristic is that
it makes optimum use of available resources.,
Consequently, +to c¢hoose the best alternative, it 1is
necessary to evaluate its associated benefits and costs

in order to reach the highest net benefit. 1In other

terme, five levels have to be consgidered:

1 - The objectives of the decision-making unit,.

2 ~ Resources availability.

3 — The action needed

4 - The actors: who were going to participate and in what

5 - The regult, (Bourrieres, 1979, p. 10).

The selection of appropriate technolegy is a crucial
step towards the transfer of technoleogy. UNIDO identifies
three factors which should be taken into consideration

when making choice of technolagy:




1 - Development goals. This involves increase in
employment and preduction through better utiliisation of
local resources; development skills; closing the gap
between upper and lower wage earners; satisfying +the
fundamental needs of poor people, improving the general
gquality of life; and fostering self-confidence.

Zz = Resource endowments. This means the extent to which
local labour, managerial competence, electricity, water
and mineral resources arve available for the exploitatiocn

of the imported technology.

3 = The conditions of application. What is the level of
infrastructure? How suitable is the ciimate and natural
environment? Are the cultural and traditional values and
education standard comparable with the ﬁechnology to be
imported? Are there any markets (domestic and foreign)
for the products the techneology will produce? What is the
state of foreign exchange? All of these are gquestions
which must bhe answered in order to make the right choice

of technology. (UNIDO, 19B1, p. 14).

In the view of Drucker

“appropriate is not what usges the most capital
or labour nor does it nave to do with what is
'small’ or T'big!', 'pre—industrial’ or a

'gcientific marvel’. What is appropriate is
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gquite simply what makes an economy's resources

most productive. (Drucker, 1979).

Although <the term ‘appropriate’ is often wsed to
describe +technology as an effective instrument for
economic advancement rather than a dominating factor, it
nonetheless seems to undermine the dual role of
"appropriateness’ usually used +to describe various

technologies exported to underdeveloped countries.

& similar definition is presented by Jasinski whoe

defined the term “appropriate technology'" as the

"L application by a country of such
production and technological solutions which
are of maximum use to0 a particular branch of
industry and to economy as a whole... the use
of appropriate technology must he considered
in terms of optimum conditions not only on ths
nicre put also on the macroscale." (Jasinski,

1979, p. 57).

On the other hand, the selection of "inappropriate
technology" may arise in developing countries for several
reasons. Firstly, +there may be a shortage of local
manpower skilled in scientific and technical areas which

is essential in identifying needs and in searching for
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appropriate technology suitable for the country
concerned. Secondly, sometimes firms supplying technoloagy
(products and services) are not keen on spending a large
amount of meoney on the development of special equipment
for a particular developing country as they are uncertain
of recovering their research and development expenses. As
a result, such firms usually supply technologies which
are available Dbut not necessarily appropriate to the
conditions of a specific developing country, Thirdly, the
type of agreement Dbetween certain industrieszs in the
developing countries and private foreign firms might
affect the choice of appropriate technology. For
instance, agreements on direct foreign investment results
in certain limitations for the developing countries +to
transfer them into +the fields of labour—-intensive
technologies. Last but not ieast, inappropriate selection
of +technclogy may arise through weak communication
channels either on an inter—-country level or within the

country. (Stewart, 1974, p. 17).

7.6 THE ADAPTATION OF TECHNOLOGY IN OMAN

Whilst many people agree with the fact that
adaptation of +technology could offer the best <transfer
mechanism, in Oman, problems remain in the ability +to
absorbd in the most efficient manner. The differences in

environment, gocial, economic, and techneological
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capabilities etc., that exist between the donor and the
recipient countries often cause barriers and contribute
to difficulity in making imported technology appropriate

unless certain differences are taken.

The major proklem facing Oman teoeday 1is that of
absorbing soclially appropriate +technology. It is
necessary to create educational and professicnal training
schemes that will enable the gradual take—over of new
technologies by the indigenous workforce. As will be seen
in our empirical findings, there is the urgent need +to
develop the local capabilities aimed at reducing
dependence on foreign +technologies. To make the
appropriate choice of technology, the following factors

should be given attention:

(1) Develop local skills +to exploit the imported

technoiogy successfully.

(2) Devise a mechanism for making the appropriate choice
of +technology. Thig must be enshrined in the mnational

plan,.

(3) Ensure that available locval raw materials are fully

used to reduce dependence on foreign resources,

(4 The government should hold the technology momentum by

making money available for Research and Development aimed
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at application, adaptaticon and absorption of imported

technologies.

The value of a new technology dees not depend on its
economic wviability and its technical soundness, but in
its ability to fit in the local, sogial and cultural
environment. The contemporary technology is criticised by
ignoring the social values in the society. Hence, it is
high +time that Oman emphasised the need for adopting
appropriate technologies on the basis of its economic and
social needs. The social preferences will help to promote
indigenous self-reliance through social participation and

control.

One of +the main purposes for generating the
appropriate technology 1is to use renewable rather than
depletahle energy resources. This will also help in
production and consumption of reusable goads through
which Oman accomplish capital saving and minimise
envirenment detericration. In general, appropriate
technology seems to be the best solution for most of the

problems generated by modern technology.
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7.7 CONCLUSIONS

The transfer of technology from advanced nations to
developing countries is very complex and needs
consideration of many varied factors including +the
differences in environment, political =systems, cuitures,
and technological capabilities ete., The adaptation of
technology is é nuitinational process and reguires
participation and integration of various disciplines of
thought. In examining the potential of Omani designers to
contribute towards the process of adaptation of
technology transfer, it was revealed that the
unavailability of designs in +the country, and the
attitude of firms have contributed to the low usage of

professional designs.

To make the appropriate cheice of technology, the

following factors should be given attenticn:

(1) The importance of +the appropriate technelogy,
technology of productian rather than consumer goods, that

satisfies the basic needs of the people.

{2) Adaptation of the imported techneoiogy to the local
conditions and creation of strong national technological
capacity which necessitates the promotion of the national

Research and Development.




{3) Control o¢f MNNCs through laws and regulaticns to
insure the appropriateness of +the technology they
transfer and to enforce their contribution in the

creation of national technology capacity.

One may be tempted to conclude, based on overall
review, that Oman should have acguired sufficient foreign
technolegies over the years to enable and develop its
local capabilities aimed at sustaining and wmaintaining

some elements of technological independence.
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CHAPTER 8

THE TRANSFER OF TECHNQOLOGY TO SELECTED

DEVELOPING CQUNTRIES

8.1 INTRODUCTION

The main aim of this chapter is tc examine the
methods o©of +transfer of technhology to some seiected
developing countries and to see how they compare with
that of Oman. It is divided into five parts. The first
discusses the +transfer of technoleogies <o Egypt. The
second deals with Brazil, and Nigeria is examined in the
third part. India 1is then discussed_ in +the fourth.

Finally some conclusions are drawn,

8,2, THE TRANSFER OF TECHNOLOGY TOQ EGYPT

Bgypt is in the north-eastern part of Africa, has an
area of 386,900 sgquare miles and a population of 48.5
million (Lloyds Bank Report, 1985, p. 1}. Egypt's ‘open
door' policy in 1973 helped to speed up its economic
growth. The public sector was decentralised, the private
sector broadened and foreign investment increased.
Economic activity gathered momentum between 1873 and

1975. The GDP grew in real terms from 2% in 1973 to 3% in
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1974, with a projected growth of 8% in 1975. Both
agricuiture and o0il exploration have remained the
hackbone of the Egyptian econoemy ~ contyributing
gignificantly <to +the GDF and foreigh exchange (Egypt-
British Chambers of Commerce, 1984, p. 5). Nevertheless,
since +the world cil glut, earnings from oil have fallen
from $2.7 billion in 19B1/82 to $2.3 billion in 1983/84

(Lloyds Bank Report, 1986, p. 12}.

Until recently, Egypt did not pay much attention to
the import of technoloegy in its official policies, but
this is rapldly changing. There is a growing awareness of
the Dbenefits of imported technology as well as +the
realisation of the country's pogsession of both
scientific and +technological potential +to tap these
benefits. Egvypt now has an 'open door' policy. Egypt now
geeks the best technology relative to its needs from any
sogurce, 1in turn, +this appears to reguire clear policies
for negetiating with suppliers of such technoelogies, In
this respect, the state has a very dominant role. The
state plans, organises and executes all major industrial
projects through its agent, +the General Organisation for
Industrialisation (GOFI), which has a workforce of about
1,300, of whom about 800 are engineers, technicians and

commercial staff (UNCYAD, Bth January 1986, p. 10).
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However, GOFI has other functions. It undertakes,
for instance, feasibility studies before any Iinvestment
is embarked upon. It also has a number of ‘+technical

functions. Among them are:

1 - Spreading of information, innovative ideas angd
technical know-how
Z - Helping in providing solutions +*o technological

problems.

3 =~ Taking part in negotiating agreements, such as

technical co—operation.

4 -~ Taking part in the preparation of <tender documents
and specifications. It aliso helps in conducting contracts
for delivery of egquipment, machines and spare parts. The
modernisation and expansion of industriail projects as
well as aiding the estabiishment of technical know—-how

are also parts of the Agent’s activities.

5 - Through the Engineering and Industrial Design
Development Centre, GOFI also fosters industrial design
in the mechanical, electrical and electronic sectors.

6 -~ Examines application submitted to the HMinistry of
Industry for licences to set up and/or expand domestic

private sector businesses {UNCTAD, 8th January 1986, p.
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10).

The essence of Egypt's 'open door' ©policy is
primarily +to offer incentives to both Arab and foreign
investors. This was made clear in Law No. 43 of 1974

(amended by Law. 32 of 1977). The Law states that,

"The investment of Arab and foreign capital in
the Arab Republic of Egypt shall be for +the
purpose of realising objectives of economic
and social development within the framework of
the state’'s general policy and national plan,
provided that +the investment is wmade in
projects in need of international expertise in
the spheres of modern development or in
projects requiring forelign capital." (UNCTAD,

1980, p. 12).

The aims of Ilooking for feoreign investment are
cleariy set out in the government statements stipulating
the major objectives of +the policy. These include:
increasing employments and improving alil levels;
increasing national income, taxable revenue and supply of
goods and services for which the demand cannot be met
locally; making further use of Egyptian natural wealth
(resources); earning foreign currency: increasing

competition and hence productivity of local enterprise;

,—l
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and intreoducing modern technology. (UNCTAD, 1980, p. 13).

It is clear that opportunities in the technological
transfer sector is well recognised in Egypt. According to
UNCTAD, "One conseguence of this realisation has been the
establishment of a Transfer of Techneology Committee
within the framework of +the Academy of Scientific

Research and Technology." (UNCTAD, 1980, p. 21).

To suwnmarise, the aobjectives of this committee are

as folliows:

(a) Studies and evaluation, primarily:

~ Evaluation of Egyptis experience with +{transfer of

technology;

~ Jdentification of Egyptis technelogical needs;

~ In the light thereof, a realistic evaluation of what
foreign +technology actualliy invelved. This includes the
experience ef and sources provided by developing

countries.

reforms_in policies and institutions, notably:

- Establishment within the Academy of a central agency
for techno-scientlfic yplanning. inter alia, Jjoining

techno-scientific policy with local development planning;

~ Devisging of a formula for agreement concerning the
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transier of technology:

~ Enhancing the information system for the benefit of ithe
praductive system, including ensuring proper use of the

patent office;

- Strengthening the co-ordination of activities among the

different agencies related to technology transfer;

- Encouraging "customer-oriented” research, particularly
related +to local objectives, inter alia, by increasing
the +total resourxrces allocated to R and D and sharply
c¢hanging the ratio between basic and applied research, as

well as finding assured sources for funding;

— Fromoting the link between R and D and +the productive

sector;

~ Increasing the personnel involved in R and D by
promoting university graduates te undertake research and
development, and in particular raising the proportion of
research auxiliaries, changing the motivation of R and D
manpower by incentives, etc., and solving the brain drain

probiem.

(c) Action programmes intended to be carried out on a

continuing basis, notably:

- Controlling the technology transfer operation;

— Linking technology contracts to +the development of

national capabilities.
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In addition to the above objectives, Egypt also
appears to be considering the establishment of a national
centre to he specifically charged with the responsibility
of importing technologies into Egypt. The following are
the guidelines aimed at achlieving +the objectives of

technology transfer imports:

1 ~ seeking from as many resources as possible the

technology required for a given purpose,

Z = BSystematic evaluation of +the foreign technology

available in relation to alternatives.

3 - Unpackaging to be able to associate local inputs of

technology.

4 — Elimination of restrictive conditions.

5 =~ Asgsistance to local companies in the negotiation of

technology contracts.

It 1is important to note that Egypt has no specific
law governing +the transfer of technology. The use of
patents, trademarks or technological know-how is usually
authorised through licensing agreements which must
receive +the approval of the General Organisation for

Industrialisatien, particularty when the agreement
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involves the payment of royalty (Wahba, W., 1982, p. 13).

L.ike some other Third Worid countries, Egypt has
some obstaclies constraining the import of foreign

technologies. These include:

(a) Organisational complexities.

(b) Lack of managerial and technical competence.

{c) Lack of an adequate system of incentives.

{(d) Lack of regulations governing production decisions in

enterprisges.

(e) Inadegquate selection and adaptation of the available

kneowliedge. (Wahba, W., 1982, p. 4).

Although Egypt has the potential for mobilising
technological resources, it nonetheless appears to lack
the means whereby these technological resources can
interact effectively with the economic, technical,
managerial and organisational indicators that determine
the rate of technological advancement in both private and

public sectors.
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8.3 THE TRANSFER OF TECHNOLOGY TO BRAZIL

Brazil is a Latin-American country with a population
of 138 million, and an area of 3.27 milllion sgquare miles.
The main exports are : metallurgical products (12%),
transport eqguipment (%), iron ((8%) and soya beans (8%).
The main imports are capital goods (24%), c¢rude oil and
derivatives (23%), chemical products (18%), and coal
(4%). DMost of the imports are supplied by the USA (22%),
West Germany (B8%), and Japan (8%). (Lloyds Report, 1968,

p. 2).

The aim is for a growth of about 7% per annum for
periocd 1986-1989, Orowth may be delayed or slowed down
because of Brazil's massive external debt.
"Debt outstanding at the end of 1989 is expected to Dbe
$§112.0 billion." {(Lloyds Bank Survey, Fehruary 1989, p.

2.

The Technology Transfer Process : An Example

Following +the formation of COERA, a Brazilian
Computer Company in 1974, a contractual agreement was

reached between i1t and Ferranti.
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The Transfer Agreement

Under the agreement, COBRA intended to acquire from
Ferranti computer technical XKnow-how and information. The
objective was to use the information in the manufacture

of COBRA's own products.

The technological transactions contained in +this
agreement were a mnmixture of patented and unpatented
technologies, for capital and intermediary goods, human
skills and information. Assistance and training were aiso
ensured in the agreement, hence the agreement was called
"“Agreement of Technical Information, Assistance and

Training." (Oliveira, L. 1982, pp. 263-2867).

The +types of technologies to be sexported involved a
mix of manufacturing, product and management

technologies. These were!

1 ~ Capital Goods, including peripherals not designed by
Ferranti such as line printers, disk storage units,
magnetic tape deck, plotters, papers, tape punch, paper

and tape reader, teleprinters, etc.

2 = Internaticnal Goods, vreferring to hardware modules,
equipment and components related to the manufacture of
Argus~700 computers, They include various electreonic and

electromechanical components such as central processor
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module, monitor units, =store accegs units, general
purpose loglce elements, input/output units, printed
circuit boarders. registerg, ceooling fans, power supply

units, etc.

3 - Human resources, including the training of
engineering and nanagerial personnel at the supplier’s
premises in the U.X., and the support of Ferranti's

engineers of COBRA's plant in Brazil.

4 - Information wap divided into two main components:
{(a) Software, including basic auxiliary and application
designed +to control the internal operations of +the

computer and the execution of specific tasks.

{b) Technical Data Packages which include documentary
information which describes how to assemble the modules,

parts, components, materials and techniques used to carry

out the production process. They include specifications
for materials, photographic processes, design standards,
guality assurance testing, layout of production area,

ete. {Oliveira, L., 198324, pp. 271-273).

Emerging Prokblens

The Ferranti manager who took part in the

negotiation of +the technology from Ferranti (U.K.) +*to
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COBRA (Bracil) identified the following problens:

"The problems we had to deal with the National
Institute of Industrial Property (INPI) gave
us very good impression that the +technology

was the last thing on earth they wanted.”®

"They were very bureaucratic and appeared not
to +take any notice of everybody else in

Brazil."”

"Bagsic rule numbper one seemed to be no money
should Dbe paid for an exchange, for know-haw

and there should not be any rovalties..."

"I think that a lot of malpractice which had
been going Ofl. .. {(evasion of currency
regulations, disguised payments for know-how
and royalties, etc,) ... made life very
difficult not Just for us but for all the
people who were +trying to do genuine
gstraightforward, sensible commercial deals."

{Oliveira, L., 1982, pp. 260-269).
Other problems include:

Problems associated with negotiating the

contract under which wvarious forms of
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and

U.K.

the

e O

technology would be transferred.

No gpecific policies +to orient Dboth the

supplier and the recipient of the technoliogy.

No ©proper estimation of the value of the
technologies in relation to the current

economic priorities.

Overall, +the +*training of technoicgical engineering
managerial personnel! at the Ferranti premises in the
appeared to be considered as an important factor in

process of technological transfer, This was

manifested in a statement, made by a Ferranti Director,

which reads:

“We are well aware that transfer of technology
was not simply sending pieces of paper K
together with the hardware. We would have sent
drawings, service manuals and all that, but it
isn't... It is too complex a subject. We were
aware +that +there had to be a2 lot of training

' (Oliveira, L., 1982, p. 268).

Among those trained are administrative and planning

managers, sales and support engineers, hard and software

engineers, maintenance and production engineers.




This gtatement is particularly relevant to this
study Decause without adegquate +training it becomes
extremely difficult to improve the local capabilities
necessary for reducing dependence on foreign

technologies.

8.4 THE TRANSFER OF TECHNOLOGY TO NIGERIA

Nigeria is a country in West Africa which has a land
of 356,669 sguare miles, about four times the size of
Britain. It has a population of about 100 miliion (Lloyds
Bank Report, 1986, p., 1). Like Oman, it is heavily
dependent an o©il as its main source of revenue. For
example, o0il accounts for about 90% of its foreign
exchange earnings. A raplid transformation from an
agriculture-based economy +to a major oil producer and
exporter resulted from the discovery and expleitation of
rich oil wells during the 1960s and 1970s. HNigeria's GD¥
increased in real terms at an annual average growth rate
of 30% during the period 1960~1970, and 7% hetweeun 1970
and 1980 {(Lloyds Banks Report, 1986, p. 3). However,
Nigeria like Brazil has a huge external debt and this may
slow down +the importation of foreign +technology. The
light manufacturing sector of the Nigerian economy has
undergone considerable expansion since independence.

Production increased at an annual average rate of 9%




between 1960 and 1970, and during the period 1270 to

1980, was 12% on average, Because Nigeria 1is inward-
icoking, 4import substitution has for some time now been
given priority in its economic policy. (Lloyds Bank

Report, 1986, p. 10},

An Example of the technology Transfer Process

in 1973, +the Dunlop and Michelin Tyre manufactures
signed an agreement with the Federal HNigerian Government
to +transfer technolegy to Nigeria in a 'Package’. The
content of +the package has been classified 1intec three

main types of technology. They incliude:

1 - Organisational Technology. This comprises skills and
know~how to provide organisation and management functions

in the company.

2 - HNon-Proprietary Production Technology. This is
specifically concerned with the pure technical elements
in the technology package which are basic and general to

the industry.

3 - Proprietary Production Technoleogy. This specifically

deals with process technology.



Methods of Transfer

Adikibi identified four main mechanisms through
which technologies have been transferred to Nigeria: (1)
Machinery supply, (2) Expatriate personnel, {(3) Licence

agreements, and (4) Intra—-firm communicatien.

He points out that:

"the significance of each of the mechanisms
differs, corresponding in a sense to the phase
of operations of +the industry and the
circumstances of each phase." (Adikidi, 0.,

1981, p. 268).

In some cases, however, the four mechanisms

complement each other.

8.5 THE TRANSFER OF TECHNOLOGY TO INDIA

India 1is a large poor country with a population of
about 700 million, situated in Asia. It seems not to Dbe
worse off in terms of economic growth when compared with
other developing countries. It has a massive reserve of
human resources capable of exploiting potential in
foreign technology. The foreign technologies transferred
to India are mainly through turnkey arrangements and

licensing. Other include collaborative arrangements with
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foreign firms, Jjoint venture, importation of machinery,
consultancy, and so forth. Licensing is the commonest
method through which multinaticnal companies have
transferred most of their technologies te the developing

countries,

The Technological Transfer Process

Most +technology in India has been transferred from
the Soviets. Among them are the 'Koyali' refinery, the
iBakaro® Steel plant called 'Bakaro', and the ‘Korba'

aluminium smelter. (Mehrotra, S5., 1985, pp. 106-107).

This refinery contract between India and Russia was
signed in 1961. Tiazhpromexprt Company was to supply
India with the following: (1) Working drawings for
construction of the units of the plants. (2) Supply of
technical assistance in erec¢tion and commissioning of the
project. (3} Supply of soviet eguipment. (4) Training of

Indian operatives, (Mehrotra, S. 1985, p. 107).

On the other hand, while the designing and eguipment

supply is a soviet responsibility,

"The customer (i.e., India) shall carry out at
its own expense and by it own means all the
excavation, construction, erection and
adjusting work as well as putting the ‘Koyali’

0il refinery and the ‘Captive' Thermal FPower
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Flant into operation with the technical
consultations of the supplier's (i.e., soviet)

speciatists." (Mehrotra, S., 1985, p. 109).

indeed according to the XKoyali Refinery contract:

“"The customer shall prepare +the detaliled
project report and the working drawings for
units outside the refinery limits, wviz., the
townghip, approach and other roads, transport

and communications, power and water supply,

sewerage system purification and other
structures, ete., which are required for
normal operations of the refinery." (Mehrotra,

S., 1985, p. 109).

The Bokaro Steel Plant

The contract for the Bokaro Steel Plant was signed

in 1963, Under this contract:

"The Indian and Soviet parties shall promote
maximum possible participation of the indian
organisation in carrying out the designing
worlk and in ‘the supply of equipment and
materials for the construction of the warks."

(Mehrotra, S.. 1985, p. 111}
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To ensure +that any disagreemsnt between the

agreement sgstipulates:

“in case of any disagreement between Indian
and Soviet organisations an any matter arising
from or connected with the implementation of
the present agreement, ‘the representatives of
the government of India and the government of
the J8SK shall immediately consult with each

other and endeavour +to reach a mutual

two

parties 1is settled amicably, Article 17 of ‘the Bokaro

settlement." (Foreign Affairs Record, 1965, p.

62) {(Mehrotra, $., 19685, p. 1l4).

The Bharat Aluminium Corporation (Balco)

The contracts for the Balco aluminium project were signed

between 1968 1nd 1971.

Under +the agreement with Tiazhpromexprt

stipulated that:

it was

"The seller shall collaborate and utilise

skilled Indian engineers of the buyer

for

participation in designing weorks in a number

of specific c¢ities and for pericds to

be

agreed upon by the buyer and seller.”

{(Mehrotra, S§., 1985, p. 111}.
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In addition,

“"The seller will prepare its portion of +the
DPR... with a view to maximum utilisation of
Indian—made equipment and materials.”

{Mehrotra, S., 1985, p. 111}.

Later, Balco signed a consultancy agreement with VAW

of west Germany. In the main, the agreement states:

"It is agreed +that VAW will ensure that
maximumn use 1is made of the industries,
services and materials of India for the
construction projects. In particular, VAW will
promote the above objectives by direct
contacts with Indian suppliers or by
recommending to the non—Indian contfactors the
maximum use of such Indian suppliers, provided
the liability of the contractor wiil not be
affected by such subcontracts.” {dehrotra, 8§

.

1985, pp. 111-112).

CONCLUSIONS

The methods, processes and mechanisms for the

transfer of foreign technoleogies from industrialised

countries to Egypt, Brazil, Nigeria and India differ in a




number of ways, which may be explained by differences in
individual countries economic strength. Comparing thesze
four countries with Oman, we can note certain

similarities and dissimilarities.

Similarities

Firstly, all of +the countries (including Oman)
import Dboth established and sophisticated +technologies.
Secondly, +the elements of the technologies +transferred
are similar in most cases. Thirdly, the methods of
transfer also appear to be similar in some cases. Supply
of equipment, and training of recipient personnel, for

example, are common to all.

Dissimilarities

Firstly, when compared with Egypt, Brazil, Nigeria
and India, O©Oman appears to have no prablems as far as
financing of technology transfer projects is concerned.
SBecondly, politically, Oman is more stable than the octher
countries. This means that Oman may attract more foreign
investors, and possibly may get a better deal. Thirdly,
the other four countries have a larger skilled and able
workforce +than Oman. This is where Oman has a major
problem. This means that the development of local
capabilities by Oman may ke much more difficult which, in

turn, may continue +to promote rather +than reduce
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dependence on foreign fechnologies. Fourthly, whereas
+here 18 lacal participation in India, Brazil, etc.,
there is iittle or no participation in the execution of
proijects in Oman. Fifthly, whereas in the other countries
the agreements with foreign suppliers of <technology
insist that maximum use must be made of all local
materials and services before sourcing outside, the

situation is different in Oman.
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CHAPTER 9

RESEARCH METHODOLOGY

9.1 INTRODUCTION

This c¢hapter describes the methodology used in the
research, and it is divided into eight parts. The first
part states the title and hypotheses of the research and
the second describes the sources of the data. Part three
deals with the major stages of the study, and part four
examines the recipients of the technolegy in Oman. The
aims of the gquestionnaire are set in part five, and the
educational institutions are examined in part six. Part
seven then discusses the government vregulations, while
part eight discusses the methods used in collecting <he

data. Finally some conclusions are drawn.

9.2 TITLE AND HYPOTHESES OF THE INVESTIGATION

Title

An Examination of Technology Transfer: The Channels
through which technoleogy can be transferred +to and

acquired by recipient organisations in Oman.




Hypotheses

1 - That Oman is almost totally dependent on foreign
technolagy.
% ~— That Oman has shortage of manpower and management

capabilities.

3 — That Oman encounters difficulties related to the
differences in the social, cultural, and environmental

backgrounds of the foreign technology.

4 -~ That Oman should consider some fundamental aspects
such as developing local s8kills and making the

appropriate choice of technology.

5 - That Oman's technological independence is a function

of the development of local capabiliities.

in addition to testing the above hypotheses, this
research was basically exploratory in nature. Therefore,
some of the guestions were designed to provlide background
data to improve understanding eof the country's dependence
on foreign technologies or know—how, as well as examining

the reason why Oman lacks skilled manpower and labour.
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9.3 THE SOURCES OF DATA

The empirical research here, was designed to test a
number of hypaotheses, and followed a number of stages.
The first was to identify the recipient firms which were
importing technology from developing countries. The
gelection of +these firms was based upon +the +types of
technoloygy they imported, and their relationship with the
local sector. A pilot sample of 10 firms was selected in
the Rusayl Industrial Estate in order +to test +the

guestionnaire.

A final sample of 120 firms was ultimately
identified. Of these, B0 responded, from which a detalled
study was obtained. The author alsco studied Sultan Qaboos
University and the Vocational and Technical Institutions
to examine their contribution to thé transfer of
technoiogy and the development of local capabilities,
Finally, the role of government regulations for directing
and controlling the flow of foreign technologies and the
encouragement of local technologies was studied and, in

particular, the Ministry of Commerce and Industry.
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9.4 MAJOR STAGES OF THE STUDY

The major stages which characterise this study are

as follows:

I - The selection of Omani firms.

Ber

~ The selection of the educational institutlon.

3 +— The selection of the source issuing Industrial Laws

(Ministry of Commerce and Industry).

4 — General findings

5 -~ Eventual problems

8§ — Conclusions and recommendations.

9.5 THE RECIPIENT FIRMS

This section looks at the recipients of technology
in Oman. For +the purpose of this research three main
important sectors were selected.

They are namely:

i — The Rusayl Industrial Estate, consisting of 80O

companies of which 53 companies found to be co-operative,
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was chosen,

Z — The Ministry of Electricity and water (M. E & W).

3 ~ The Petroleum Development of Oman (¥.D.Q.)

To perform this part of the research, a visit +to
Oman was arranged in 1991. A preliminary Questionnaire
was designed, and a few gaps discoversd, which required
the author to make alteration before setting up the final
design. Questionnaires were then printed in Arabic and
English (see end of this chapter) and were ‘taken
personally to +the director or chairman of +the firm
concerned, follow—up wisits and calls to the sectorst
premises were regularly needed due o the difficulties
encountered of poor co—operation from the firms

concerned.

9.6 THE AIMS OF THE QUESTIONNAIRE

The gquestionnaires were administered personally to
the managers or directors who had been highliy involved in
technology usage. The face—to—face comments with the
respondents considerably supplement their responses to

the questions already submitted in the form.
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The gquestionnaire wasg designed to collect
information about most technological projects which had
been carried out during the ten years 1980-1990 in the
Rusayl Industrial Estate, +the Petroleum Development of

Oman and the Ministry of Electricity & Water.

The questionnaire was divided into 12 Sectiocns:

Sgctian A: This section asked for information about the

recipient of technology. Information such as:

{a) Name of the reciplent organisation

(b) Year of establishment

{c) Type of ownership

(dY Type of products and/or services that the recipient

organisation produces,

{(e) Name of countries which import thoge products and/or

services.

(d) Name and titlie of +the person filling in +the

gquestionnaire

(g) Name and nationality of the company{ies) responsible

for accomplishing the project.
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Section B: This section investigated the total cost of

the project. Furthermore, it looked into how much money

and time spent on the project:

{(a) Consulting and feasibiiity study.

(b) Import and installaticon of machines and equipment.

(¢) Tralning

(d) ¥Maintenance

Section C: This s=section identified the source of

technology in each preoject for the following:

{(a) Consulting and feasgibility study

{(b) Training

(¢) tachinery and equipment

(d) HManpower

Section D: This section investigated whether the imported

technology cauged any environmental, health, +technical,

and marketing problems.
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Section E: This section examined the selection of the

technology, including which source of information has
been most utilised in the selection of +technology, and
who and what criteria has been considered in the

selegtion of technology.

Section ¥: This section examined methods of acguiring

technology, stating:

(a) Which methods are preferred by the recipilent

organisation.

{(b) Which methods are commonly used, and

personally.

{(c) Which methods are preferred by the respondents

Section G: This section was concerned with whether the

technological agreement inciuded the folilowing:

(a) The introduction of theoretical courses.

{b) Providing theoretical and practical training

() Local wvparticipation in R and D, design and

construction, marketing, management, etc.

(=]
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Section H: This section asked whether the technological

agreement included the following restrictions:

(a) The use of local natural resources (o0ll, gas, etc.)

{b) The use of other foreign natural rescurces.

(¢} The use of local machines and squipment.

{d) The use of other foreign machines and eguipment.

(e) Restrictions on the development of machinssg,

equipment, and production methods.

(f) Restrictions an the use of local technical manpower.
All of +these factors helped to determine whether +this
technolegy, once well wutilised, coouid develop these
natural resources, including technical manpower, in order

to reduce dependence on foreign technolagy.

Section I: This section aimed to examine the role of
local participatieon in the design, censtruction,
instaliation, supervision, and Research and Development

during completion of the project.
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Section  J: This section examined technological
development and adaptation. This section identified or
examined whether there had heen any modification of the

technology imported, as well as identifying the sources

held responsible for so doing.

Section K: This section examined whether the recipient

organisation faced any difficulties in obtaining

permission to scquire technology.

Section L: This last section was divided into two

subsections.

(a) Whether there 1is a kesearch and Development

department in the reciplent organisation, and if any;

(b} Whether there is any relation with énother Research

and Develeopment in other organisations.
Secondly, it examined +the role of +the importer

educational institutions in the selection and acquisition

of the imported technology.

9.7 EDUCATIONAL INSTITUTIONS

In this section an investigation was carried out to

identify the role of the Educational Institutions in Cman
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in the transfer and development of technology imported to

Oman. The institutions were:

(a) Sultan Qaboos University

{(b) The Applied Educational Institutes.

Structural interviews with +the management and

directors of +these institutions were carried out, and

several relevant questions were examined. The objectives

waere:

(a) To examine +the role of +the Omani REducational

Instituticns in the selection of:

-~ the appropriate technology

- the methods (channels) of technology transfer

t

feasibility study

I

the adaptation of imported technology

{(h) To examine the role of Educational Institutions in

the development of human resources.

{(c) To identify the main obstacles which might delay the

transfer ¢©f technology to Oman.

{(d) To identify the existence of any national indigenous

institutions with a capability of adapting the imperted
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technology.

9.8 GOVERNMENT REGULATIONS

Government regulations for directing and controlling
the flow of foreign technologies and the encouragement of
local technologies were gtudied. The HMinistry of Commerce
and Industry (M. C & I) is responaidle for promulgating
these industrial regulations in Oman. Personal interviews
with the Head of Industrial Law, and a consultant at the

M. C & I took place.

9.9 DATA COLLECTION

The following methods of gathering information were

used in this study

1 — Review of the lLiterature.
2 — Personai Interviews
3 - Postal Questionnaires.

A Review of the Literature

A4 large body of literature was studied to examine

the role <that modern technoleogy can play in the
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development of Third Worid Countries, especially
concerning +the development problem and issues of Oman.

The main sources of information were:

1 ~ Qfficial information statistical documents.
2 ~— Journals and reports published by international
organisations such as +the United ~Nations and the

0,E.C.D,, UNIDO, UNESCO, UNCTAD, etc.

3 < Arabic books and references which are related to the

transfer of technology from industrialised countries +to

developing countries.

4 — English books and references,

5 -~ Heavy emphasgis was placed on the analysis and study

of official statistics which present evidence of original

investigations.

Personal Interviews

These 1included both structured and unstructured
interviews with Managers, Engineers, Directors and Local
Managers who are involved in supplying technology
(products and services) to Oman. Government companies as

recipients of technology were also included.
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Government agencies, Sultan Qaboos University and
the Scientific Research were considered as additional
sources for gathering information. Despite the problems
of systematising information derived from apen
discussions, data collected through personal interviews
is subject +to hias derived from the investigator and
subijects, related to personalities, attitudes and

expectations (Peter, M. Chisnall, P. 1981, p. 216).

Postal Questionnaires

The usge of postal gquesticnnaires to gather amounts
of data statistically sampled from a given population is
now widely accepted in Social Science research. Postal
questionnaires can produce large samples at quite a low
cost., Since cost i3 a consideration in all surveys,
postal questionnaires are often the most practical way of
collecting large samples and thus of minimising <campling

error and enabling meaningful analysis.

Poor regponse rates and conseguent bias are often
mentioned as insurmeountable problems that make postal
surveys impractical. However, this need nect be so. Using
proper procedures paostal surveys can produce very
acceptable response rated for a range of topics (Devavs,

D. 1986 p. 66).



2.10 CORCLUSIONS

Research methodology is an important ingredient in
understanding survevs. It explains in a systematic
fagshion how the sentire survey process is carried out. It

is the iink between literature review and field research.

The survey method is one of the most important data
collection methods in the social sciences, and as such it
is used extensively to collect information on numerous
subjects of research. 1In recent years, with the public
demands for government accountability, there has been an

increased emphasis on survey instruments.
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QUESTIONNAIRE

Below 1is +the questionnaire which was sent +to the
firms which had been selected for the investigations, and
which were also asked during the visits and meetings with

perscnnel of the selectsed firms.

PART I : General Information Project No. ( )
1 - Firm name : . . .« « « « s a0 s a4 e e e v
2 - ;ear of estaélishment | : | | : i . |

CI Ty;e.o; ow;e;s;i; H : N : : : : i : : : : : |
PART-II ; ;n;orm;t;on re;ard;ng ;he ;O;t.i;p;rta;t

technological project which has been

accomplished the last ten vears (1980-90).

4 — Name(s) of person(s) filiing the guestionnaire : . .

5 — Your title e e e e e e e e e e e e e
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Name and purpose of executing this project : .

Name{s) and mnationality{(ies) of

that conducted the execution of the

Allocation of the cost in terms of

H

Consgulting and feasibility study

- - - . - * . * - . Y

Machines and equipment : -

* . . . . » . . . . a . > a .

Construction and commissioning @

Training : e h e e e

Employees, expertise requirement

Maintenance : .

Others : e e e e e e e e e
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10 — Time taken to complete the project in terms of

— Feasibility study @ . . .

- Installation : e e e e

" ogoetation ¢ o
" commisstontng ¢ o o
Cothers + o

11 ~ Source of technology ! Please tick

- Consultancy (
- Training {
— Machines and equipment {
— Manpower {
~ Others : .

12 — Production capacity : Please state
The planned capacity for this project

The actual capacity @ . . . . .

Reasons in case of difference
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i3 - Did this project need new skills?

14 - Did the technology used for this project

Yes ¢

It yes, please give examples

following problems

Environmental
Health

social
Technical
Marketing
Others

\ a - . > . . - 3 . . » . 0

if ves, please give example

PART III : Technological Selection

15

Which of the following sources
have been used for this project?
(please rate from 1-5)
periodicals

Catalogues

Consulting

Visiting exhibitions

Others
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16 «- Technology for this project has been selected by :

Please tick

— Chairman of the firm ( )
~ Consulting foreign companies ( )
~ Consulting national companies ( )
- Others { . . . . . . . L L L 0 0 h o d e e e e s

17 — Which of the follawing criteria were considered in
the selection of technology for this project? Please

tick according to their importance

V. Mot

Imp. Imp. Imp.
~ Economical conditions ( Yy« )« )
— Contract condition ( yo« ) I )
- Mode of payment and faciiities (¢ )y ( ) ( )
- Complexity of the techunology ( y )« )
- Reputation of the supplier { ) ( DR ¢ )
- Latest and proven technology { )« )« )

- Others : e e e e e e e e e e e

18 — besign of the plant is formed by: FPlease tick

~ The firm acguiring the technology { )
- National institutions { 3
- Foreign consulting companies ( )
= OLhETS : v e e e e e e e e
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19 - Which of the following methods of transtfer of
technology were used +to complete this project?

Please indicate your preference according to their

importance
V. Not
Imp. Inp Imp.
~ Personal contact ( P ¢ Yo )
— Machinery supply ( )y g )« )
— Educational courses {theary) ( P ¢ )« )

— Training programmes (theory and practical)

( ) ( ) )

- Know-how license agreement ( Yy o( Y )
~ Turnkey project ( )« )« )
- Direct foreign investment ( DI ¢ Yoo« )

- Employment of foreign experts ( Y o« yo( )

~ Others : e e e e e e e e e e e e e

20 — Is there any article in the agreement which

obligates the supplier to provide the following:

Yes No
- Bducational courses {theory) ( )y« )
- Training coufses(thaory & practical) ( >« )
- Local participation in R & D ( ) ( )

- Local participation in design & construction

- Local participation in management ( Y« )

- Others : e e e e e
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21 — Would you consider the competition condition of the

2a

43

1

agreement in all ity stages as

Yes No
Fonopoly ( )« )
Low competition ( ) ( )
Regular { )« )
High { > )
Did the agreement restrict the use of
Yes No
Local natural resources ( oo | )
Outside natural resources ( ) )
Local machines and squipnent ( Yy ( )
Qutside machines and eguipment ( )« )
Development of equipment and machines ( b« )
Local manpower ( )« )

Cthers e e .

Does +the technology wutilised 1in this project
achieve the fellowing
Yes No
More profit ( )« >
Reduction in dependence on foreign expert
( Yy « )
Optimal use of local natural resources ( y( );
reduced dependence on foreign technology
( )« )

Others : e e e e e e e e e e e e
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24

2

PART

A

5

l4]]

Would you please indicate the rate of local
participation in completing this project in terms
aof ¢ Please tick according to their rate

High Medium Low

-~ Design ( )« )y ( )
- Construction ( )« > o« )
- Installation ( )« )« )
- Principal services ( )« ) )
-~ Bupervision on operation ( Yy { y o« )
~ Testing and inspection ( ) ( )« )
- Research and development ( )« 3y )
— Others

Has your firm faced any problems in terms of

productions and operations?
Yes ) No ( )

If yes, please give example

IV : Technology Modification

. Please state whether there has been any

modifications of the imported technology?

Yes ( 3} No ( )

If yes, please give example and indicate +the source

responsible ¢ . . . . . . L L o L0 00
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27 — Did your firm experience difficulty with
Government sectors in the acquiring of technolegy:
Yes ( ) No ( )

If yes, please give example

28 ~ Do you have a Research and Development department?
Yes ( ) No ( )
if yes, is there any relation between your R & D Dept.

Yes ( }y No ¢ )

29 -~ Did the educational institutions such Sultan
Qaboos University, and faculty of technology
participate in completing this project?

Yes ( Y No ( )
If yes, please give example : . . . . « « « .+ .« .

. a . . 3 . a . . ] . - . a 3 3 - . ] a . - 3 a . .

1f no, please state the reasons for mnot consulting

them @ e b e e e e e e e e e e e e
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FINAL COMMERTS

Can you please give here any comments, ideas,
or suggestions +that you feel may be relevant

to this study? . . . . « .+ o v v v v 0 e e

Thank yvou for your co-operation
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QUESTIONNAIRE

(in Arabic)
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CHAPTER 10

RESEARCH FINDINGS AND DISCUSSION OF RESULTS

10.1 INTRODUCTION

Thig c¢hapter is ceoncerned with an analysis of +the
contractual agreement Dbetween the foreign firms which
supplied technology, and the recipient Omani firms which
made wuse of it, Among the Omani recipients were the
Rusayl Industrial Estate, the Ministry of Electricity and
Water (M. E & W), and the Petrolieum Development of Oman
{(P.D.O.). The impact of the procedures used for
importation on ‘the =advancement and reinforcement of

indigenous capabilities is also discussed.

The chapter consists of three parts. The first part
discusses the research findings from the recipients point
of view. The initial questions asked were mainly to
solicit general information from +the respondents. The
majority of the gquestions were then designed to probe the
important issues relating to technology transfer in
detail. A number of issues are then discussed in detail
covering +the hypotheses. The second part is a detailed
evaluation of the research hypothesis, in the light of

the theoretical and empirical data which has been
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gathered from this study. In the third and final part of

the chapter conclusions are drawn.

Information about the Recipients of Technology

The Rusayl Industrial Estate (RIE) was egtablished
in 1983 by Roval Decree No. 51/83, with the aim of
prometing industry in Oman using local companies and an
Omani workforce. The Ministry of Electricity and Water
(M. E & W) is a government owned utility which provides
electricity and water for domestic and industrial use.
The Petroleum Develcopment of Oman (P.D.0.) is a 60%
governnent owned company. Its main activities dinclude:
exploration, onshore and offshore surveys, +test well
drilling, the development of producing coil fields, and
the exploratory drilling for and production of crude oil,

natural gas and hydrocarbons in Oman.

The Contractual Agreement for the Transfer of Technology

Ail contractual agreements for +the transfer of
technology +to Oman take place within the framework of
Omani Law No. 26 of 1977. All government purchases and
contracts pass through the central Tenders Committee.
wWhere relevant pre-gualification is reguired +to show
evidence that +the supplier company 1s capable of

undertaking the execution of the project.
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In almost all of the project agreement selected for
study here, +the foreign supplier was responsible either
directly or indirectly (i.e., as a contractor) for
providing +technology in the form of a turnkey project.
The foreign supplier provided a feasibility study,
machines and equipment, installation and commissioning,
training , employment of foreign experts, and maintenance

services.

The Supplier's Nationality

Several foreign companies were involved in +the

execution of the projects. They were:

a — Enkotec A. 8. (Denmark).

b - Toyo (Japan).

¢ — Standard Telecommunication Co. (U.X,).
d — W. J. Towell (Norway).

e — JGC Corporation {(Japan).

f - Johnson Ceontrels Inc. (U.S.4).

g ~ HMitsubishi Heavy Industry Co. (Japan).
h — MODO Converting Company (Sweden).

i - D.M.J.M. International Consultant (Italy).
4 = Chiyoda Corporation (Japan).

k ~ Feef Keal Babkook Company (France).

1 - Switonro Heavy Industry (Japan).

m - Deylem Industrv Company (South Korea).
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n — URQ Technical (Italy).
o — Hitachli Zosen (Japan),

p =~ Shampersher Word-Wide Company (France).

The developed countries continue to be the major
source of Oman's imports. Japan for instance has
maintained its position as Oman's most important supplier
with 15.7% of the market during 198%9. In the same year,
imports from +the United Xingdom established it in the
second place, with 11.7% of the market share, while the
USA was in the third place with 8.4% (Directorate General

of National Statistics, 1989, p. 374).

Statistical Year Book of Oman data for 1987 sghows
that Western Europe was the major source of 1mports,
accounting for 39%. Asia was second with 25%, and the
Middie East contributed a third with 24% of the total
(Directorate General of National Statistics, 1989, p.

375).

The purpose and Cost of the Projects

Table 10.1, at the end oi the chapter, shows +the
purpose of +the projects and their wvalue. Fifty-three
projects wWere selected from the Rusayl Industrial Estate
(RIE), fifteen from the Ministry of Electricity and Water
(M. E & W) and twelve from Petraleum Development of Oman

(P,D.0.). The majority of the technology involved was
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sophisticated and very high cost.

The sample covers many scales of technology transfer
with a range of OR 208,000 to OR 12,429,000, and a Median

of QR 880,000.

NOTE : One Omani Rial, OR = $2.45 approximately.

The Cost bistribution of the Proiects

In the questionnaire +the managers were asked +to
indicate +the cost o0f the projects, and the cost

distribution in terms of the feolliowing:
(a) Feasgibility study
{b) Import of Machines and Equipment
{c¢) Instaliation and Commissioning
{d) Training
(e) Employing Experts
(£) Méintenance
Table 10.2 indicates that the cost of feasibility
studies ranged from 2% to 10% of the actual total cost orf
the projects. The gquestionnaire also revealed the lack of

local participation in recipient corganisations in the

carrying out of the feasibility studies. It was also
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discovered that the educational institutions in Oman were
not dinvolved in any of the stages of execution of the
projects. The recipient organisations were found to be
heavily reliant on foreign firms for the conduct of +the
feasibility studies, rather than comsulting indigenous
firms. This will hinder the development of local
capabilities and thus accelerate the degree of dependence

on forelgn sources.

The cost of the imported machinery and equipment was
very high, and accounted for between 50% and 71% of the
actual total cost of the projectz. The abundance of
caplital and the lack of skilled Omani manpower place Oman
in a special sociceconomic status that is different from
other developing natiomns. Where labour intensive
technology is appropriate for certain developing
countries (e.g. India, Egypt, etc.), it is indeed not
suitable for Oman. As a result, Oman seeks +technology
with high capital intensity that 1s highly priced. <The
cost of acquiring technology is not as c¢ritical issue for
Oman as it is in most other developing countries. 1In
fact, Oman's aim in acquiriling technology was found to be
mainly directed towards sustaining its economy. Little
attention was paid +to the developuent of indigenous

technical and managerial capabilities.
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The ceost of installation and commissioning was also
found +to be high. This fact reflects +the lack of
indigenous gualified scientists, engineers, middie-level
technicians, and skilled workers, able to unpackage the
imported technology. Even though Sultan Qaboos University
has a College of Science, and a College of Engineering,
they do not participate in the selection, unpackaging and
adaptation of +the technology. In fact, +their role in
supplying the country with trained skilled manpower is

not very effective.

In terms of training and the collaboration of funds,
only 43 projects out of BO considered provided training
programmes for +their employees, and allocated only
between 1% to 3% of the total cost for training., Despite
the sophisticated nature of the technology involved, the
recipient decision—-makers ignored +the importance of
training in enhancing the individual's Lknowledge and

ability in mastering the technoliogy.

As Table 10.2 indicates, employing foreign experts
was also considered by recipients. The employment of
foreign experts is an essential mechanism of +echnology
transfer. Their effectiveness in building and developing
local manpower depends on whether they are left to work

alone, or whether they waork with lo¢al manpower.

210




Due +to <the shortage of skilled manpower and +the
sophistication of the +technology, recipient always
allocate a certain amount to cover maintenance. It was
found that firms in Oman depend mostly on suppliers for
praviding maintenance for the technology whenever

requested.

The Period of the Contractual Agreement

Respondents were asked about the amount of time
spent on conducting +the following aspects of the

projects:

(a) Feasibliity study.

(b) Negotiation.

(c) The import of machinery and equipment, and its

installation.

{d) Commissioning.

The duration of +the contractual agreement is a
significant element in +the process of technelagy
transfer, in +the sense that the recipient firm might
receive outdated and antigquated +technology if the

duration is +too iong.
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It has been found from the results of the
questionnaire that the time between the negotiation far
the purchase of the technology (e.g. a turnkey project),
and the commissioning of the project itself, takes around
45 months on average. In the best case, only 32 months
are lilkely to have elapsed. Fifty percent of the cases
are commissioned within 3 years and 9 months (4% months)
from start to finish. However, one can argue that in the
worst 25% of instances there is a chance +that some
technologies may be obsolete Dby +the +time they are

commissioned for use more than five years later.

Source of Technology

An attempt was made in the guestionnaire to study
the source of +the technology wused in +the projects.
Several options were provided, and the respondents were
agsked to state which of the following involved the use of
local resources, or were acquired from abroad:

{a) The feasibility study
(b) The machines and equipment
(¢} The training

(d) The manpower
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None of the projects used any local participation in
a feasibility study. The recipients in Oman ignored the
participation of 1local consultancy services in the
feasibility studies, and relied totally on foreign firms.
There was no involvement of indigenous institutions, such
as Sultan Qaboos University,. It is +through local
participation in the process of technology transfer that
indigenous capabilities can be strengthened. The greater
the local involvement in the design, planning
construction and implementation of projects, +the more
rapid is the enhancement of local manpower. On the other
hand, the less the participation of local manpower in the
conduct and implementation of projects, the less likely
is the development of indigenous personnel. The
consequence is that the country will remain dependent on
foreign manpower for +the management of +the acquired
technology. In a similar vein, all of the machinery and

equipment required for the projects was also imported.

In fifty of the projects, which represent 62% of the
total number of projects investigated, local manpower was
utiilsed, but large proportion of the total manpower was
of foreign nationality, and mainly from India and
Pakistan. Omanl manpower contributed only 21% to 26% of
the +total. This means that, on the whole, the 1iocal
participation 1is only 15% of the total manpower of +the

projects investigated.
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The fact +that the country lacks Omani skilied
manpower in almost every field encourages firms in Oman
to seek help from other sources to maintain and sustain
economic development. Despite the existence of local
training institutions in the country, training was
offered mostly by foreign rather than local companies
{see Table 10.3). A stronger linkage between the
reciplent sectors and the indigenous training

institutions is highly recommended.

Technological Complexity

when asked whether the technology invelved in +the
eighty projects selected, required new skills +to cope
with complex technology, B6% of the total (69 projects)
admitted that they had to seek trained manpower from
outside Oman. Due to the fact that Oman lacks skiiled
manpewer able +to operate and maintain +the acguired
technology, Omani firms sought foreign expertise in order

to provide services and to solve existing problems.

The Side Effects of Using Technology

An attempt was made to discover whether the imported
technology caused any environmental, health, social,

technical, or marketing problems. Nons of the eighty
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projects was faced with health and social problems. Only

in 22 projects did executives report having encountered

environmental problems such as, for example, pollution
{27%). Seventeen projects encountered technical problems
(21%), and only in nine projects was a marketing problem

experienced (11%).

The Sources of Information Regarding +the Prospective

Suppliers

An attempt was made to study the importance of the
gources of information centributing to the firms search

for a prospective supplier. The feollowing sources were

included:

a — Periodicals

b — Catalogues

¢ — Consuitants

& — Exhibitions

Each was ranked from "very important" +to “least
important". Exhibitions and consultants were found to be
very important sources of information by most firms, at

75.8% and 48 . 7% of the +total number of firms
respectively. On +the other hand, periodicals and

catalogues were held to be very important by only 11.2%
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and 5.2% of the total number of firms respectively (see

Table 10.4).

Technological Selection

In most cases {5.5% of the total of projects), the
firm's chairman was the person in charge of making +the
final decision on +the selection of +technology. In
addition, iforelgn rather +than local consultants were
preferred in +the selection of techneology (45% and 15%

respectively).

The lack of an inter—link, and trust, between the
recipients of technology and local consulitants accelerate

the rate of dependence on foreign consultants.

To promote the effective transfer of technolegy, the
import of technology from foreign socurces and the
building up of an internal scientific and technological

base must complement one another.

The Criteria Used for the Selection of the Technology

B8ix criteria were provided and respondents asked to
rank them from "very important" to "least important".

They are:

a — Economlic Considerations.
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b — Centract Conditions.

¢ - Mode of Payment and Facilities.
d - Complexity of the Technology.

e - Supplier Reputation.

f - Lategst and Proven Technology.

in all of the projects, both economic considerations
and "latest technology'" were considered to be the least
important (100%), while contract conditions and supplier
reputation each received a 62% vote for “very important".
As +the above findings indicate, Omani firms +try +to
acquire the latest available technology in +the market
which at the same time is proven to be economic in use.
Surprisingly, only 30% of +the selected proijects
considered the +technological complexity as a “very
important" factor in the selection of the technology. The
point +that arises here is that recipient firms depend
upon acquiring technology through turnkey projects under
which a supplier of equipment undertakes to provide the
full range of +technical and managerial operatians
required to establish a certain firm. Thus, whether the
technology is complex or not affects them little. In any
case, foreign firms would provide short training
programmes concerning operation and maintenance, even
though they would ignore participation during the eariy

stages of design and construction. It can be seen,
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however, that expenditure on training is typically a very

small part of the value of turnkey projects.

The Design of the Plant

In the majority of the agreements, 58%, plant design
and negotiation was done within the firm. In addition, as
in the selection of technology, recipient firms preferred
to consult foreign rather than local consultants (58% and

25% respectively).

The Types of Technology Transferred to Oman

The types cf technology transferrved to Oman, £from
industrialised countries, were categorised into two broad

headings:

a — Established Technology

b - sophisticated Technology

Established Technology

Established technelogy is defined as that which has
been inmported into Oman, tested and found reliable.
This includes:

a — brilling and exploitation eguipment.
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b - Pumping equipment.

¢ - Flashing light eguipment.

Sophisticated Techneology

This is the newest or latest complex technology
imported into Oman from industrialised countries. It

includes:

a - Underground wWater Storages.

b - Metering equipment.

¢ ~ Computer equipment, Agricultural equipment (e.g.,

combined harvesters).

d - Hospital equipment (e.g., sophisticated X—Ray

hardware).

It was found +that the programmes arranged with
equipment firms were ill-planned. The training was not
carried out in sufficient depth to provide the necessary
skills required to cope with the technical complexities
of the imported machines. The technology purchased ought
to fit Oman's national resources and needs, and should be
capital intenslve. Appropriate technology ought to to be

selected, and should be in line with the environmental
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setting of Oman.

Training

Training as a vehicle for the transfer of technology
has received considerable treatment in the literature,
(UNCTAD, 1978, p. 17; Chudson, W., 1977, p. 4l; UNCIAD,

1984, p. 18; Quinn, B., 1969, p. 66).

Education, including training and practical
experience, 1is one of +the most effective means of
transferring technology. Ways abound +through which
individuals can receive education, training and practical
experience. Among them are:

a — Formal in-house training programmes.

b - Training programmes overseas.

¢ — In-plant courses,

d - On—the—job training.

e - Literature (e.g., books, journals, etc.)

Training arrangements are usually drawn up by both
parties. However, some of +the contractual clauses

governing training programmes between Omani recipients

and the providers of technology were found +to be too
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vague.

The 0Oil Sector Training Proygramme

In this example, +the agreement stipulated that the
supplier would assist +the o0il sector personnel in
operating and maintaining the equipment. The agreement
covering this did not indicate the +type o©f +training
activities, or the category of the personnel which should

take part in the training.

A project engineer at Petroleum Development of Oman
{(F.D.0.) confirmed to the author in a personal interview

that:

"Mogt of the projects executed in our premises
are through turnkey projects. The supplier,
through the contractor, would arrange a short
training programme to teach us how to operate
and maintain the plant. We do have our own
experts who are familiar with such technology

to provide services when needed."

in fact, in +the P.».0., additional +training
programmes were found to be provided by the Department of
Manpower Flanning and Development, who arranged them in
several fields. It was also discovered that the recipient

firms in Oman (RIE, M. E & W, P.D.0.), often entered into
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technical agreements with suppliers for periods of about
four years, to solve existing technical problems, without

recourse to training.

Training Arrangements in the Case Study Firms

In the cases investigated, training appeared tc have
been neglected by the Omani personnel. Most <{echnology
was transferred by the supply of machinery, and an
absence of know-how was noticeable, Indeed, one Omani
director seemed +to perceive technology transfer as
posting literature (manuals, catalogues, etc.) with
hardware, from the +transferor +to the transferee,
Technology +transfer is a complicated process and needs
training programmes. Training must be arranged by Dboth
the supplier and the receiver, to guarantee an effective
transfer, as well as +the successiul absorption and

adaptation of the relevant technology.

Training appears +to be neglected by the receiving
firms in Oman. They do not consider training to be an
essential factor in the development of the local
technological capabilities. Most recipients were found to
depend on foreign sources to execute the whole project,

ag well as to provide operational and technical services,
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it is important to pay adeqgquate attention to
training. This can be achieved by ensuring that training
requirements are clearly stipulated in an agreement. An
agreement should make it categorically clear whether
personnel will be trained on the job in Oman, or in the
transferor's overseas depoct. Training in the areas of
design and engineering services, construction and safety,

and standards should also be included.

The Condition of the Agreements

Executives were asked whether the agresments with

the suppliers contained the following articles:

a — The provision of educational courses (theory).

b ~ The provision of practical courses (theory &

practical).

¢ = The provision for local participation in Research and

Development.

d =~ The provision for local participation in Design and
Construction.

e =~ The provision for local participation in Marketing
Know—how.
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It is essential for +the recipient firms to
participate in conducting +he above-mentioned elements
of +technology. However, owing to the methods used for
acquiring +technology, and the lack of understanding of
the benefits +to be gained from using +the transfer of
technology in order to build up and strengthen existing
iocal capacity, recipients did not pay +the attention
required to such activities while negotiating the
conditions of the agreements. The data below highliight
and c¢larify +this point. Very few agreements (15%)
included the provision of local participation in Research
and Development. In addition, logal participation in
Design and Construction, and Marketing, were only
provided in 29% and 9% of the total projects
respectively. ©On the other hand, 85% of +the +total
included +the provision of practical courses +to local
manpower, while 48 % included +the provision of

educational courses.

The Market Conditions

Only eight o¢f the agreements studied, 10% of +the
sample, dealt with a monopoly supplier, while the
remaining seventy—two described their market status as

reguiar competition,
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The Restrictions on the Omani Firm's Activities

To ensure virtual caontrol over recipient firms,
supplier firms often impose barriers on a transferee's
access to the wuse o¢f imported technology. These
restrictions are often a part of the fpackaged transfer’

of technology. They Include:

a ~ 'Tying the purchase of imported equipment and spare

parts to a particular source,

b — Restrictions such as: a total prohibition on exports,

or exports only permitted in certain markets but

restricted in others.

¢ =~ A demand for high specificaticons of particular
products for export (e.g., guality and price
specifications).

d - The delegation to firms of executive rights to handle

the export trade.

3 - An excessive use of foreign personnel in key

technical and managerial positions.

£ - The +transfer of inappropriate technology and

praoducts,
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g - The prohibition of competition via the imposition of

barriers to entry in the domestic market.

h - A limitation on the diversification of product lines

by domestic or lecal firms.

i - & limitation on local firms being engaged in the
production and sale of products other than those covered

by the licence.

j ~— A prohibition on the improvement of acquired foreign
techneology by the recipient firm. (United Nations, 1972,

p. 23; UNIDO, 1977, pp. 61-66; UNCTAD, 1985, pp. 8-10).

However, our study showed that only five out of the

eighty projects investigated experienced any of the these

restrictions, and they included:

a — The use of local natural rescurces.

b - The use of other foreign natural resources.

¢ — The use of local machines and egquipment.

d - The use of other foreign machines and equipment.

€ — The use of local manpower.

f - Development pof machines and equipment.
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Other limitations, particularly in turnkey projects,
(through which most of +the foreign +technoleogy were

transferred to Oman) included:

a - The minimal inveolvement of indigenous personnel in

+the unpackaging of the imported technology.

b - local personnel were ill-eguipped to apply and adapt

the imported technalogy.

¢ — Local personnel were largely dependent on foreign
expertise for the modification of the acguired

technology.

I+ is important to recegnise that local manpower is
often available to cope with some of the +technicalities,
and that +the dependence on foreign technical and

managerial know-how is in these case essential,

Technological Impact

The possible impact of using foreign technology on
the recipient activities as well as the need to obtain
self sufficiency was alsc considered. Respondents were
asked to indicate whether the imported technology helped

in achieving the following:
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a - An increase in the firm'‘s praofit.

b - An increase in the use of local manpower.

¢ ~ The optimal use of local natural resources.

d - Decreased dependence on foreign technology.

Iin almost all the agreements (88%), +the imported
technolegy helped to increase the firm's profits and its
use of local natural rescurces. However, dependency on
foreign technology and manpower did not seem +to Dbe
affected. In 69% of the cases it was reported that there
was a fallure to use local manpower. Only 42% indicated
that the imported technology in their projects would help
to reduce the dependency on foreign +technology. The
shortage of gualified manpower, and the type of
sophisticated <technology used in the projects, made it

difficult for local people to absorb technology.

Local Participation

An attempt was made to study the extent of the local
participation in +the execution of the projects. BSeven
criteria were listed, and the respondents were asked +to
tick one or more, as well as rate them. The results were

as shown in Table 10.5.
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As the figures reveal, the recipients persounnel
depend entirely wupon foreign firms in the execution of
the projects, from the early stages to compietion. Local
participation is almwmost non—-existent, except in the
supervision and testing stages and in the provision of
electricity, water, etc. The recipient personnel must
recognise the importance of participation in every stage
of the project. As participation in the construction of
the plant, and its commissioning, provides the optimal
condition for learning how to use the technelogy, it 1is
at these stages that local scientific and +technoliegical
capabilities will Dbe strengthened most effectively.
Hence, dependence on foreign technology and manpower will

be most easily reduced.

Technical Problems

Of +the total sample, 65% reported facing technical
problems when they started production. Certain
operational problems are generally faced in oil refining
plants during startup, which are solved on a case-by-case

basis. This figure can be looked upon as unusual.

The Adaptation of Technology

The technologies traditionally imported by
developing countries are optimally suited to the factor

endowments of the rich exporting countries. Adaptation is
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the process of matching alien +technologies +to local
factor endowments, social customs ad values, and national
development objectives. Adaptation is also the means cof
linking imported +technology with domestic R and D
centres. Adaptation is therefore, in that it is consonant
with +the strengthening of the capacity for effective
acquisition and mastery of foreign technology and the
building-up of an effective research and dJdevelopment
system, an esgsential element of attempts to foster

technological self~-reliance (UNIDO, 19Bl, p. 186).

In our study, respondents were asked whether any
modification had been made to the imported +technology,
and +to state the name of the source of the modification.
Several source opticons were provided, among which were:
Sultan Qaboos University and Local Consultants. Oply in
twenty projects (25%) did the respondents indicate that
they had modified the imported technology, but without
local participation. In all cases foreign sources were

used instead.

Effective adaptation regquires experienced skilied
manpower and straong research and deveiopment
institutions. However, in Oman the shortage of engineers,
technicians and research and development institutions
hinders the ability of Cmanis o adapt +the imported

technology to suit local needs.
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Obstacles to the Transfer of Technology

Respondents were asked to identify those obstacies
responsible for hindering the transfer of techneology to
their firms. In almost half of +the projects, firms
experienced difficulties with one or more of the

following sectors:

a — The ministry of Commerce and Industry.

b — The Ministry of Electricity and wWater,

¢ — The Ministry of Environment.

d = The Customs Dbepartment.

The general view regarding obstacles was that the
most were +the considerable time spent 1in customs +to
camplete import certificates, and the delays which
ocourred with the Ministry of Environment, +o gain
approval for the project's design. Another obstacle was
the lengthy administrative routine needed in the Ministry
of Electricity and Water, and in the Ministry of Commerce
and Industry. This procedure should be reduced if the

full benefits of technology transfer are to be realised.
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The Availability of Research and Development.

The role of Research and Development in the process
of technology transfer is well-documented in the
literature. In Oman, R and D centres have definite

objectives. Among them are:

a — To assist in the selection and adaptation of existing

technological know-how,.

b ~ To maintain contact with current developments and

with local education and research establishments,

c ~ To complement existing knowledge in potential
interest areas {(e.g., bhiological and mineral resources,
climatical and soil conditions and social problems) which

are peculiar to the Omani environment.

d ~ To update training programmes for technical staff and

their instructors. (Jonea, G., 1971, p. 26).

The most important aspect is +to encourage and
promote the establishment of R and D centres in Omani
industry, esgspecially in +those sectors vital +to oil.
respondents were asked +to indicate if any relations
existed between their R and D, and that of other local an
foreign R and D establishments. The results show no

existence of any collaboration.
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The absence o©of R and D activities in a developing
country tends +to perpetuate dependence on supplier
companies for technical know-how and manpower. This does
not encourage the development ¢f local capabilities,

which is what Oman (particularly) badly needs.

An attempt was made for this study to identify the
role of local educational institutions, such as Sultan
Qaboos University, and the Vocational and Technical
Institutions, in the selection and transfer of
technology. None of the educational institutions in Oman
had helped in selection or in providing consulitancy.
Wetwork 1links between those sectors and the educational
institutions seems to be lacking., The dependency in those
sectors on foreign experts to solve urgent problemsf and
to provide advice when needed, widens the gap between

those sectors and the educational institutions.

Scientiflc and Technological Information

The effective +transfer of +technology 1is also
dependent on the extent to which technological
information can be effectively communicated to recipient
firmg. Technological information can be obtained from

various sources. Among these are!
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a ~ Literature (e.g., books, journals, etc.);

bk — Personal contact (e.g., during conferences);

¢ — Technical reports;

d - Educational institutions;

e — Training institutions.

In some Arab countries, no serious consideration is
given +to the importance of technological information in

the transfer process.

An effort was made to find out whether or not the
recipient firms studied have any form of information
centres. The Ministry of Electricity and Water has two
iibraries, a 'technical’ and a 'water reésources' library.
The former holds specialised scientific and technical
information references. The latter keeps materials
relating +o water resources, civil, eleectrical and
mechanical engineering, and health care. The Petroleum
Development of Oman (P.D.0.) also have technical

libraries.

Problems Emerging

A number of weaknesses have been identified in +the
sectors concerned, +through a personal interview with the

selected recipient firms librarian. They include:
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a — Limitations on the flow of scientific information, as
well as the capacity +to aksorb and process the
information itself in almost all of the recipisnt

organisation investigated.

» - Lack of inter-link between the existing scientific
information centres and other local technological

information centres.

a - Inadequate national policy on s¢ientific and

technological information.

d = Insufficient data on scientific and technological
activities.

e -~ Lack of funds for ths maintenance and day—to—day
running of the libraries. Consegquently, financial

limitations are imposed on the purchase of new books.

f = Shortage of Information Institutes and the attendant

professiconal manpower. Training and education in this

area ig, therefore, limited.

g — Lack of modern facilities in the libraries.

h - Delaya in acquiring the most recent books was a
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result of a basgically weak management procedures.

The Methods of Technology Transfer Used

Developing countries cannot easily industrialise
without importing technology from developed countries. At
the same time, they run the risk of perpetually depending
on foreign technelogy if they fail o develop their own
local capability. The usefulness of and benefits to be
gained from imported technology depend on how
appropriate the technology selected 1is and how

efficiently it is managed.

As mentioned in the previocus chapter, +technology
can be +transferred from one country to another by a
variety of methods (see Chapter 4). However, other

methods of transfer are:

(a) Consultancy. Examples include engineering consultants
whe will advise on types of machinery for particular
cases. This type of consultancy is mainly carried out in

the 0il and petrochemical industries.

{b) The supply of machines. This tends to depend on
selling through catalogues and manuals, often involving
the use of middlemen or contractors. the suppliers also
guarantee the provision of spare parts and the

maintenance of the machinery for a fixed period of time
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as stipulated in the agreement.

{(c¢) Educational training. Depending upon the nature of
the +technology, it is often enriched in the agreement
that the supplier should provide workshops, educational
courses (e.g., in industrial safety), and +training

programmes,

(d) Employment of foreign experts. Some technology has
been transferred to Oman in this way. Thesgse experts have,
in a number of cases, developed innovative ideas which
have then been shared among local personnel, and in this

way Oman has enhanced its local capabilities.

(e) Personal contact. Often Omani personnel (e.g.
engineers) are sent abroad on technical missions when
they come into contact with both users and suppliers of
machinery. During the course of interaction they learn
techniques, methods, and strategies, which they apply aon

their return.

The empirical studies conducted in Oman showed that
turnkey agreements and the supply of machinery were the
main methods to Oman. The former seems to be +the most

frequent method.
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Under a turnkey agreement, the +transfer of
technology supplies the technical and managerial know—how
required to establish +the business. This method,
nonetheless, has its problems. For example, although the
supplier may provide training and maintenance, +the lacal
staff are often not inveolved in the design, construction
and instatlation stages of the project. Another
disadvantage 18 +that the supplier often insists upon

supplying the whole package for the project.

One can agree that a transferor of technology who
has a monopoly of the package is likely +to deny the
recipient firm +the ability +to develop its local
capability, +hus perpetuating the dependence on foreign

technology.

The desire for rapid development by the HMiddle
Eastern oil-producing countries (e.g., Oman) has prompted
a preference for turnkey projects, +to the neglect of the
more traditional methods of technology transfer adopted
by other developing countries. The result is that +the
diffusion of most of the technology imported into Middle
East c¢ountries 1s not being accompanied by gradual
creation of national scientific and technological
capabilities. The main reasons Dehind +this are +the
relatively small populations, low levels of labour force
participation and scarcity of labour and managerial

skills (Bamakhramah, A., 19Bl, p. 226).
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The ‘turnkey® technigue appears now to be giving way
to a ’‘turnkey plus' method. Under this new method, the
supplier of the production technology delivers the plant,
provides completed personnel +to operate the plant
profitably, and importantiy, also undertakes the
vocational +training of both the local workforce and
management, In summary, this method has the follaowing

advantages and disadvantages:

A. Advantages

1 - Timesaving. It takes less time in preject execution,
provided +that +the supplier is carefully selected and

gxperienced.
2 ~ Accesggibility. The recipients of the new technology
can easily gain access to the source of technelogy, to

solve technical and other aliied probiems.

B. Disadvantages

1 -~ A failure to fulfil +the reciplent's interest in
acquiring +the software, rather than just the hardware.
This situation occurs when the whole package together
with 1its design and operation is installed, Dbut no

asgistance or information is given about how and why the
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plant operates.

2 — A high cost is involved in such a method, because of

the imperfect market conditions,

3 — Because environments differ, the recipient's cultural
needs may not be incorporated in the original design of

the technology.

4 - A total dependence on the foreign technology and

foreign manpower will impede on-the-jcb learning.

5 - Restrictive clauses inherent in contractual
agreements inhibit the recipient’'s freedom to, say, buy
materials or components from a source of his own choice.
Suppliers often insist that materials must be purchased

from them, or from sources recommended by them.

10.2 EVALUATION OF HYPOTEESES

In Chapter 9, £f£ive hypotheses were put forward for
evaluation, to demonstrate how far Omani technoleogical
independence is a function of the development of local'
capabllities. In the next section, data from the surveys
and points raised within this thesis are set against the

hypothesis to test their veracity.
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Hypothesgis 1: That Oman is almost totally dependent on

foreign technoliogy.

The +transfer of technology te Oman has hrought with
it enormous changes in terms of industrial development

and raised the standard of living,.

Oman is almost totally dependent on oll production
and exports. O0il is an unrenewable asset and dependence
on it therefore puts the country in & weak position. 0il
is +the lifeline of the Omani economy; 0il revenues
dominate Oman's economy and social life (see Section

5.3).

Despite the availability of income, there are
several factors which handicap the industrial sector.
among these are: +the absence of raw materials other than
crude o0il and mnatural gas; the absence of a clear
development plan for the local economy; +the limited size
af the domestic market; the lack of skilied technical and

managerial manpower; and the high cost of labour.

The inflow of income from oil exports caused rapid
and drastic changes in the structure of +the Omani
ecanomy. The fact +that Oman has been able to import
technology has led to great changes in the country in
terms of dindustrial development, and an iIincreased

standard of living for the citizens,.
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The economy has grown quickly, and Oman has chosen
to import sophisticated modern technolegy. However, so
far the application of +this equipment has been
disappeinting. From the results of +this study, the
technology imported has proven to be toe sophisticated
for the local people to use (see above, under
Technelogical Complexity). Although training programmes
have been arranged with the supplier companies, they have
not been well-specified. As a result, the recipients have
been faced with difficulties in managing the imported
technology, which forced them to seek asgistance from

ahroad.

Therefore, ‘the country reliss on the importation of
technology of all kinds - eguipment, processes, spare
parts, and technical assgistance. Oman still remains
receiver of expensive total packages of technolegy, which
embrace all tfacets, from +the design stage through
installation, operation and maintenance, with little
local participation (see above, under Technological

Impact).

The Omani total reliance on forelgn firms to supply
technology manifests itself 1Iin +the +type o©f methods
preferred by Omani personnel to acquire the +technology.

In most cases, the recipients preferred to acquire their
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technoiogy through turnkey projects, under which the
suppliers carry out +the full range of +echnical and
managerial operations required to establish an industry,
with little participation of local personnel. In addition
to +this, in =all of the elghty selected in Oman, +the
recipient firms relied extensively on foreign firms for
conducting feasibility studies, and in acquiring machines

and egquipment.

The dependence of Oman on foreign technology has
arisen from many causes, among which is the smallness of
the local market, which makes it often uneconomical to
create a capital goods industry. In addition, there is an
absence of a strong and scientific infrastructure that is
able +to support +the establishment of a capital good
industry which forms a further limitation. Therefore, it
is fair to say that Oman i8 almost totally dependent of
foreign equipment, machinery, and other forms of physical

capital.

Hypothegis 2: That Oman has shortage of manpower and

management capabilities, and Hypothesis 3: That Oman
encounters difficulties related to the difference in the
social, cultural, and environmental backgrounds of the

foreign technology, are discussed here together.
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The +transfer of foreign technology to Oman has had
its obstacles, which made adoption less <than fully
successful, Some of the obstacles were internal, while
others wers external. Among the internal obstacles, the
most important has been +the shortage of qualified
manpower in almost all sectors of the economy. This has
been the major constraint in the application of sScience

and technology.

There are two main reasons why Omanis form &a low
percentage of the workforce. First af all, women are not
encouraged +to work. Second, a large proportion of the
population is under 15 years of age. Oman has come to
realise that these young peocple could provide the answer
o future labour requirements if +they were properily
educated and trained, thus reducing +the country's

dependence on expatriates.

in an effort to tackle the problem of illiteracy,
the Government has shown a complete commitment +o the
expansion and improvement of local educational
facilities. However, in sp{% of this, llliteracy is still
a problem which presents a barrier to economic and social
development (see Section 6.2). The shortage of trained
manpower constitutes a major constraint in the
application of science and technology in almosgt all

sectors of the economy.
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pesides illiteracy, there are many problems impeding
the development of a skilled Omani workforce. The number
of students enrolled in the humanities, for instance, is
higher than +that in sciences (see Table 6.1). in
addition, despite +the need for middle level workers,
Omani students are reluctant to enrol in vocational and

technical institutions (see Table 6.3).

Due +to the need to develop rapidly, Oman personnel
favoured the import of sophisticated technology, without
taking into consideration the lack of skilled manpower
required for such technology. This technology has proven
to be too complex for the Omanis to understand and adapt
to the needs of the country. As a consequence, Omani
decision—makers have sought foreign assistance, by
employing foreign expertise, or by engaging long term
agreements with suppliers to provide technical
assistance. This was confirmed by 85% of +the projects
studied in Oman, in that they actually sought foreign

expertise from abroad to manage the acquired technology.

A second cobstacle hag been the inadequate management
of national resources, which has led to an inability to
formulate an effective management programme for natural
resources, or to utilise scientific techniques to develop
a co-ordinated and comprehensive plan to effectively deal

with problem areas.
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The inadeguate dissemination of technological
information is a third obstacle. An effective information
system 1is essential in the technolecgy transter process.
It is needed for +the appropriate selection of new

technologies, which depends on tinmely information.

Other external obstacles are cultural and social
problems. Oman lacks dindigenous =skilled manpower.
Consequently, +the majority of the skilled scientific and
technical personnel in most of the sectors are immigrant
workers. These workers subscribe to different cultures,
cugtoms and living habkits. The problems of co-ordinating
such an assortment of ethnic groups, +to achieve a common
goal, 1is i1ndeed a difficult job. This assortment of
ethnie groups of +technical personnel is not stable,
Because af the fast turnover, a high rate of recruitment

is necesgsary to balance the high rate of resignations.

The second external obstacle is the environmental
differences. Technological transfer, like other torms of
international relations, involves countries with
different political and seccio—economic settings. However,
the countries which provide most of the techneology for
developing countries, often seek to push them alongside
their own way of development. For example, it is often
claimed by developed countries +that for developing

countries +to be able to wuse the imported foreign
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technologies effectively, they must have the same social
and technical conditions as +those of the supplier
countries. In most cases, this causes problems in
developing countries Dbecause of the environmental

differences.

Hypothesis 4: That Oman should consider some fundamental

aspects such as developing local skills and making the

appropriate choice of technology.

Whilst many vpeople agree with the fact that
adaptation of technology could vffer the best +transfer
mechanism in Oman, a problem remains in the ability +to
absorb it in the most efficient manner. The difference in
environmental, social, economic, and technological
capabilities etc., that exist between the donor and the
recipient countries often cause barriers and contribute
to difficulty in making imported technology appropriate
unless certaln differences are taken (see sections 7.5

and 7.6).

The major problem facing Oman today is +that of
absorbing socially appropriate +technology. It is
necessary to create educational and professional training
schemes +that will enable the gradual take—over of new
technologies by the indigenous workforce. As we have seen

in our empirical findings, there is the urgent need +to
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develop the local capabliliities aimed at reducing

dependence on foreign technologies.

The importance of +training as a means for a
successful transfer of technology is well-expressed in
the literature (see, for instance, WIPO, 1977, p. BO;
UNCTAD, 1978, ©Pp. 17; UNCTAD, 1984, p. 18; UNC1lAD, 19Bi,
T. 38; and Quinn, B., 1969, p. B5). Despite +the
importance of +training, the Omani recipients have
neglected to specify in contracts the full detaiis of
training programmes, covering their duration,
gqualification requirements, number of persons, and the
period over which foreign experts are to bs replaced by
local manpower. Even where such training has been

gpecified, local participation was very small.

The value of a new technology does not depend on its
economic viability and its technical soundness, but in
its ability +to fit in the loral, social and cultural
environments. The contemporary technology is criticised
by ignoring the social value in the society. Hence, it is
high +time that Oman emphasised the need for adopting
appropriate +technology on the basis of its economic and
social needs. The social preferences will help to promote
indigenous self-reliance through social participation and

control.,
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in conclusion, it is «c¢lear from +the literature
review and the empirical findings, that the country lacks
the Omani skiiled manpower able to operate, wmonitor and

adapt the imported technology.

Hypothesis 5: 'That Oman's technological independence is a

function of the development of local capabilities.

oman depends not only on foreign technology but
also, in most cases, on foreign technical, managerial,
administrative, and labour manpower. The achievement of
its objective to develop its socio-economic structure 1is
being damaged by the imbalance in the distribution of
manpower between the indigenous Omanis and the foreign
sexpatriates. Oman has a shortage of Jlocal manpower,
particularly technical and managerial, while the
percentage of local people in the workforce is loweir than
the percentage of foreign workers. Local Omani consulting
and service companies have little investment in the
important issues in the process of technology transfer
such as the unpackaging of the components of +technology

transfer.

The nen-availability of locally qualified manpower
{engineers, technologists, technicians, scientists,
managers, and administrators) will result in Oman

remaining dependent on foreign manpower for a long time.
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10.3 CONCLUSIONS

Technology +transfer i1is a complex process which
requires clear definitions from the outset, +to ensure
that both the seller and purchaser of technology c¢learly
understand its implications, and try to maximise +the
benefits for both. This means that contractual agreements
for technology transfer must be clearly spelied out. They
should be simple +to understand by the negotiators,
because developing countries are sometimes placed at a
disadvantage during negotiations, when contractual terms

are not clear, and are misunderstood.

In +turnkey contracts, +the tranaferor often builds
and assembles equipment at the parent company, and simply
delivers it to be installed and made ready for operation.
Consequently, Dbuyers are often not given an opportunity
to learn about the building, assembly and installation of
equipment. The +transferee has then purchased a closed
technological package on “black box" without knowledge of
the techmnical intricacies of what he has bought. The
long—term caonsequences of such a "blind deal" c¢an be
great. First, because indigenous personnel have not had
the opportunity to develop and improve their skills,
Second, the country must continue to rely on their
supplier's expertise and manpower to maintain and sustain

the imported technolagy.
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The United Nations Advisory Committee on Science and
Technology summarised the problems of technology transfer

as fellows:

"The problem of transfer as such was a minor
one, and the real task was to build science
and +technology infrastructure without which
inefficient use and costly waste would be
involved in importing technology. The real
bottleneck for the developing countries was
not the lack of availability of technelogy or
its costs. It was rather the domestic ability
to absorb technolegy in an efficient mannexr.”

{United Rations, 1969).

It is in this area that Oman has the problem. To
absorb technology in an efficient manner, effective and
well-established information sources are needed to link

all of the sectors concerned.

Oman has not wasted any time in acquiring the latest
technology in order +to build up its infrastructure, and
foreign manpower was extensively employed, =since local
skilled workers were lacking. But attention must now be
paid to the development of an indigenous technical and

scientific capacity. The import of technology from
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advanced countries, and +the development of a sound
indigenous technological infrastructure, must be viewed

by Omani decision-makers as complementary to one another.
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TABLE 10.1

THE PURPOSE AKD COST OF THE PROJECTS

Purpose of the Project

Total Value
OR {(Omani Rials)

10

11

New Equipment for Water Pumps
and Engines for Agricultural
Sector

Manufactures & Suppliers
of water heaters

New Production of Tubular
Steel beds & other tubuiar
furniture

Recondition Truck & all
off~road tyres

Manufactures of foam
and bedding products

To build trucks & trailer
bodies of all types

New Production Methods
for Marble

Computer Stationary
Industry

New Eguipment for
steel fabrication

Decorations of villag,
Mosques & offices

Production of High
quality PVC Fiping

Manufactures of wvarious types
of Fabrics including
Polyester, cotton & nylon.

Garment Industry

1,612,000

700,000

500, 000

800,000

420,000

900,000

600,000

1,775,000

448,000

1,000,000

600, 600

350,000

500, 000
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Table 10.1 Continued

FPurpoge of the Project

Total Value
OR (Omani Rials)

ia

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Manufacturer of high quality

Paint & Coating
Manufacturing of Disposable
diaper & female sanitary
napking

Manufactures of Radiators &
Tyres

Manufacturer of automotive
batteries

To make Ready-made Apparels

Manufacturer of chainiink
fencing

To manufacture Chocolates
and Hard Boiled Sweets

Biscuit Industry

New Egquipment for
Packing Food Stuff

Tea Industry

Manufacture of sprays

and Powders for use
against household pests
Manufacture of both
Ordinary Portiand &
Sulphate Resisting cement
Footwear Industry

Manufacturers of
Air—-conditioners

Decorative Glass
Manufacturing

8,000,000

1,150,000

650,000

1,100,000

800, 00C

1,900,000

250, 000

1,220,000

280,000

12,490,004

330,000

250,000

530,000
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Table 1G.1 Continued

Purpose of the Project

Total Value
OR (Omani Rials)

29

30

31

32

33

34

36

37

38

39

40

41

42

Garment Manufacture

Manufacturers of
insect killer

New Equipment for
Producing Leather Fopotwear

Manufacturers of Marhle
Slabs & tiles, etc.

Decorative facing stone
manufacturing plant

New Equipment for
Producing Vegetable
Oils & Derivatives

Manufacture of
Fibrecement Pipes

Textile Industry

Manufacturers of industrial
& decorative paints and
varnishes.

Manufacturers of indugtrial
and cooking gases

Manufactures of extruded
architectural aluminium
profiles

New Egqulpment for modern
automatic building naterial

Manufacturers of
Detergent Powders &
other Cleaning Chemicals

Manufacturer of Lubricants

650,000

250,000
900, 000

840, 000

208, 000
630,000
692,000
500, 000

650,000

Z,300,000

8,280,000

900, 000

1,500,000
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Table 10.1 Continued

Purpose of the Project

Total Value
OR {Qmani Rials)

43

44

45

47

48

49

50

51

52

53

54

55

56

New Production for
Marketing Agricultural

Manufacturers of
integrated ceiling systems

Garments for export
New Motor Spirit facilities

New Production of Water
Pumps & Engine for
Agricultural

Manufacturers of
air—-conditions &
water heaters

New Production of
Different Types of
Furniture

Manufacturers of
radiators & water heaters

New Motor Spirit
facilities -~ Rheinformer
units

Manufacture of Different
Types of Tyres

New Production Methods for
Different Types of Marble

Manufacture of Different
Types of Wires and Cables

Manufacture of Different
Types of wire nails & steel
wires

Manufacturers of wire
& welding slings

85C¢, 000

1,200,000
850,000

3,200,000

750,000

3,400,000

830,000

750, 000

1,400,000

640, 000

930, 000

1,200,000

960, 000

2,100,000

B
an
[+




Table 10.1 Continued

Purpose of the Project

Total Value
OR (Omani Rials)

57

58

62

63

64

65

69

70

71

72

New salt & chlorine
Industry

New water storage
facilities

Expansions in Equipment
for New Production Methods

New equipment for water &
Salt Separation

Manufacturers of Steel
Products

Manufacturers & Suppliers
of Water Piping

Kew Egquipment for Different
Types of Wires and Cables

Expansion in Equipment

Manufacture of Different
Types of Steel Wires

Manufacturers & Supplietrs
of cables & wires

Expansion Production of
Desalinated Water

Manufacture of Different
Types of Steel Wires

Steel Industry

New 0il Exploitation
Methods

New 0il & gas Storage

Expansion in Equipment

860, 000

1,400,000

980,000

2,500,000

280, 000

1,400,000

880, 000

790, 000

640,000

630, 000

780,000

1,300,000

2,400,000

890, 000
1,100,000

860,000
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Table 10.1 Continued

Purpese of the Project Total Value
OR (Omani Rials)

73 New Production Methods
for Appropriate

Energy Consumption 760,000
74 Expansion in Eguipment for

new production Methods 1,500,000
75 New Egquipments for watexr &

salt Separation from 0il 950, D00
76 New 0il Storage Facilities 560, DOO
77 Melamine Industry 840,000

78 Installation of New
equipment to Facilitate

the use of ' 1,600, 000
7% New Equipment for Oil
Storage 2,200,000
20 0il & Gas S+torage
facilities ' 3,900,000
Notes:
Project

1 — 53 Concerned Rusayl Industrial Estate (R.I.E).
54 ~ 68 Concerned Ministry of Electricity and Water
(M. E & W).
69 - 80 Concerned Petroleum Development of Oman (P.D.O.).

OR = $2.45 approximately.
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PROJECT CGST DISTRIBUTION {%)

Company | Feasibility [ Import of Instaliation | Training | Employing | ¥aintenance | Total (OR)
No. Study Kachines and and Experts
Equipment Commissioning
1 4 3% 34 2 i1 8 1,612,000
2 10 60 - - - - 700,000
3 3 10 14 1 3 ] 11,500,000
4 2 &9 - 3 - ] 800,004
5 - 66 13 - 8 - 420,000
6 3 50 14 ) - - 900,000
7 8 B9 34 I 3 1 600,000
B 3 69 0 - - - 1,715,000
9 3 33 13 3 - 9 448,000
i . 60 19 ] - - 1,000,000
11 10 67 ) 1 3 - 500, 600
12 4 il i4 - - - 350,000
13 ] 50 - - 7 4 500,000
14 § b3 34 l - 18 8,000,000
13 4 - - - 5 g 1,159,000
16 - 69 - - - 7 430, 000
11 9 65 4 3 - b 1,10¢, 600
18 4 - 13 1 5 it 800,000
19 - 70 - - 7 i4 1,900,000
20 8 60 34 ? - ~ 250,000
21 3 5% 14 i - - 1,220,000
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Table 13,2 Contlnued

Company | Feasibility | Tmport of Instaliatien | Training | Employing § Haintenance | Fotal (OR)

Ho. Study Kachines and and Experts
Equipment Connissioning

12 3 46 20 - 3 - 1,800,000
i3 - bo - - - 4 3,004,000
4 10 §¢ 14 3 g § 280,000
23 B 69 14 2 " § 12,429,000
') 3 53 14 I - - 330, 000
U 4 60 - - § 9 250,000
29 3 67 i9 2 - - 530,000
29 ? 31 13 - ~ 4 650, 000
30 - 69 - - i1 - 880,000
k11 3 60 - - 3 § 250, 000
i 2 65 9 2 - - 9{0, 000
33 5 61 - 4 - 5 840,000
34 1 5 3 - 12 3 208, 600
35 9 89 15 - 2 7 $30,000
b - 0 - 2 - - 692,000
¥ 3 52 14 3 - 7 500,000
38 1 - 34 I 7 2 650,000
39 4 65 13 - - - 2,300,000
40 2 69 - - 3 2 8,280,000
41 6 - i3 3 - b 800, 000
42 B 60 14 - ) - 1,500,000
43 - 69 20 2 1 3 850,800
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Table 10,2 Continued

Company Feasibi;ity Iaport of Instaliation | Training | Bsploying | Haintenaace | Total (OR)

Ko, Study Hachines and and Experts
Equipnent Conmissioning

44 5 1 34 - 2 § 1,200,000
45 7 53 - 2 1 i4 430,000
46 - ¥} - - 3 - 3,200,000
47 4 §i i0 - 4 10 750,000
48 5 B0 13 i 4 b 3,400,000
43 1 60 15 1 10 1 830,000
50 & 69 Y¥s I 4 i3 730,000
51 4 71 33 - 6 - 1,400,000
3 § 538 2! - 3 9 540, 000
33 - 60 14 3 - § 330,000
54 4 33 - P - 3 i,200,000
E4] 2 87 10 1 3 - 9af, 000
36 6 il 18 - 7 4 1,100,000
i 1 63 - - - 6 860, 000
58 ) 60 14 2 4 K 1,400,000
L] 4 52 ¥ l - - 980,000
50 3 6% - z 3 3 2,500,000
Bl 5 €8 {3 i 6 - 986, 000
b2 3 B0 17 - - § 1,400,000
63 1 M - - 4 § 880,000
64 9 bJ 18 3 ¢ 1 750,000
65 g 60 3 1 8 i3 640,000 |
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Table 10.2 Continued

Company | Feasibiiity | Import of Instal{ation | Training | Eeploying | Maintenmance | Total {QR)

Na. Study Nachines and and Bxperts
Equipment Conmissioning

6 ] 69 i - 4 4 530,000
67 j 6 13 3 1 - 780,000
1] ) 83 - 1 - § 1,300,000
69 3 50 30 - 3 7 2,400,000
70 § 63 24 2 ; - 890,400
i 7 69 . - - § 1,100,600
7 3 - 29 1 . § 860,000
73 b 68 - ) 13 . 760, 000
KL 3 54 20 - s - 1,500,000
75 9 60 19 2 - § 950,000
76 4 67 15 3 - - 560,000
i 6 5 - - - 5 849, 000
T8 4 89 - f 4 - 1,600,000
Lk 3 3l 10 - 3 - 2,200,000
80 3 - i1 1 - $ 3,900,000

Heans 4.9 61,5 19.7 1.8 4.9 6.7 2,358,400
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TABLE 10.3

SOURCES OF TECHNOLOGY

Source of Percentage of
Technology Farticipation (%)
Foreign Local
1 Feasibility
Study 100 —_——
2 Machines and
Equipment 100 —_—
3 Training 85 15
4 Hanpower 40 60




TABLE 10G.4

SQURCES QOF INFORMATION REGARDING THE

PROSPECTIVE SUPPLIER OF TECHNOLOGY

Source of

Information

Percentage of Firms (%)

A Periodicals

L1,

18.1 40 22 8.

B Catalogues 5. 20 19.8 59 -
C Consultancy 48. 12.3 13.2 5.8 20
D Visiting

Exhibitions 75. 12.2 —= 12 ———

Importance Rating

!

Important

§

A B N
1

Very Important

Of Moderats Iwmportance
Least Important
Not Important
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IABLE 10.5

LOCAL PARTICIPATION IN

THE EXECUTION OF OMANI PROJECTS

Project Execution

Local Participation

(%)

High Medium Low

Design 0 55 45
Congtruction 0 30 70
Installation 0 33 67
Principal Services

(Electricity, Water, etc.) 70 i9 13
Supervision on Operation 85 7 B
Testing and Inspection 86 30 2
Research and Development 5 33 62
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CHAPTER 11

HIGHER EDUCATION INSTITUTIONS AND THE TRANSFER OF

TECHNOLOGY — A FIELD SURVEY IN OMAN

11.1 INTRODUCTION

This chapter examines +the role of +the higher
educational institutions 1in Oman. It is divided into
three parts. The first looks at the role of the Higher
BEducational 1Institutions in technologlcal transfer., The
second examines the role of the Sultan Qaboos University
in providing education and training, and in contributing
to the technological transfer process in Oman. Part three
explores the role of vocational . and technical
institutions in Oman. The final part draws some

conclusions.

11.2 THE ROLE OF THE HIGHER EDUCATIONAL INSTITUTIONS IN

THE TECHNOLOGICAL TRANSFER

General Information

Universities and other institutions of higher
education have a great role to play in development,

especialiy in Third World countries where shortage of
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qualified scientists, techunelogists, engineers, and
technicians 1is considered as one of the most acute
problems in +the effective application of science and
technoliogy. {Jones, G., 1971, p. 31). Higher education
should be seen on the one hand as the main vehicle
through which +to increase new skills and knowledge
necessary to assimilate and absorb new technologies, and
on +the other as a means to create a more suitable
environment which will lead to social changes, enhancing

the potential of the individual.

Other writers have perceived education as an
investment in man, and they have treated it as a form of
capital. (See, for instance, MHeler, G., 1976, p. 481;
Harbinson, F., 1976, p. 531; Schultz, T., 1960, p. 571;
and Chamberlain, N., 1967, p. 51). Hawthorne, on the
othexr hand, has viewed education as the essential way in
which technological growth can be achieved, by extending
the individual's scientific and technological knowledge.

He writes:

"The expansion of scientific knowledge stems
not only from extending +the individual’'s
understanding of +this knowledge bhut from
developing his capabiiities and providing the
means whereby he can build upon the

experiences gained of its application. This is



achieved by investing in education designed to
quip the individual to participate
meaningfully in +the development and use of

technology." (Hawthorne, E., 1978, p. 49)

Carter and Williams have written that:

"The supply of pecople capable cof using science
and of adding tec it by research depends on
education and similarly, the supply of people
capable of using technology and of adding to
it Dby design and development work depends on
education.” (Carter, C. and Wiliiams, B.,

1964, p. 198).

This iled +them %¢ the view +that research and
development grows out of education, that development
grows out of research and that innovation grows out of

development.,

The University is considered as a means for insuring
the continuity of modern civilisation by preserving and
extending culture, gc¢ience, and arts and by providing

vocational and adult education.
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11.3 SULTAN QABOOS UNIVERSITY

Historical Background

Before +the establishment of Oman’'s own university,
the Omanis had te use foreign universities. Apart from
Jordan, Morocco and Egypt, students seemed to prefer Arab
countries, especially Egypt, where educational system in
Kgypt was similar +to that of Oman. This choice was
preferred Dby social science students. Science students

preferred to study in the USA, U.K. or France.

Following great strides taken in the <¢reation of
schools and +the spread of education throughout the
country, His Majesty Suitan Qaboos announced, during the
10th National Day Celebrations in 1980, that a University
would be established in Oman. The University started with
five colleges: education, Islamic studies, medicine,
agriculture and engineering. On 20 November 1982 +the
foundation stone for the University was laid in Al-Khoud,
40 Kilometres from Muscat (Capital of Oman). In <the
academic year 1986/8B7, +the University received its first
intake of students. In November of the same year, His
Majesty officially opened the University and announced
the addition of an arts college to the five existing
colleges. In 1989/90 +the first group of students
graduated from the colleges of Education, Islamic Studies

and Agriculture. (Ministry of Information, 1990, pp. 117~
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Table 11.1 illustrates student enrclment in the
University through . year 19290 to 1991. It shows that
students form the highest number in the field of Islamic
Studies, 1152 students, followed by +the £field of
Literature, 499 students, the Faculty of Engineering, 4256
students, +the Faculty of Science, 361 students, the
Faculty of Agriculture, 276 students. Omani students are
more interested in theoretical, rather +than applied
science, and the high percentage of females enroiled is

significant.

The College of Science

Since 1its establishment in 1986 the collegg has
offered degrees in Biology, Chemistry, Earth Sciences,

Mathemati¢s & Computing, and Physics.
The aims of the college are:

1 - To prepare students for graduation in the individual

disciplines within the college.
2 — To be responsible for the basic science +training of
students of agriculture, medicine, engineering science

and science education +through +the common Foundation
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TABLE 11.1

el OUal i daalar (8 O g fudl O puileadt Zlald
" Students Studying in Sultan Qaboos University

91 7/ 1990
Year S |
Field of / poanly
Sstudy / ddagdt | Geealidt | Dmnt b | TRILEIN § TazlA2l |, de30 paadt
Sex Total | Fifth Fourth { Third Secand | First
Literature 499 . 107 - 119 127 146 wiod!
Male 277 - 54 71 B2 70 2.85)
Fanale 222 - 53 48 45 76 YN |
Islamic Ve e gutl
studies 1152 — 225 217 275 375 oL 5]
Male 402 - 103 89 85 125 2853
Female 750 - 122 188 190 250 &t
Agriculture 276 = 12 _13 .67 64 ety
Male 218 b4 57 52 45 I35
Female 58 - 8 16 15 19 &t t
Medicine 307 47 51 _51 15 _83 wbit
Male 168 18 32 32 39 47 288
Female 139 29 19 19 36 36 &bt
Science 361 44 13 70 100 74 gttt
Male 171 24 38 33 46 30 383
Female 190 20 35 37 54 44 el
Engineering || 426 79 59 91 106 | _91 Awangdt
Male 373 72 58 79 87 77 JISd
Female 53 7 h 12 19 14 Sl
Total 3021 170 587 681 150 833 Alealt
Male 1609 114 349 361 391 394 2853
Fanale 1412 56 238 320 359 439 alel
Source Directorate General of National Statistics,

"Statistical Year Book",
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Science Course.

3 — To undertake service teaching in mathematics and

science for other colleges.

4 — To train student +teachers from the college of
Education and Islamic Sciences in mathematics and

sclence.

5 = To undertake research projects, especially those
relevant +to the needs of Oman (Sultan Qaboogs University

1988-1990, p. 47).

Despite an urgent need for local scientists and
engineers, the number of students enrolled in sciences is

not encouraging (see Table 11.2).

An attempt was made by the author to identify <the
main reasons why large numbers of Omanis prefer to study
Humanities (inciuding Literature, Commerce, and Economic
and Political Science), 1in colleges and universities in
Arab and Foreign Countries, rather than science subjects.
Informal! interviews were carried out with 70 students.

The results revealed that:

{a) The low percentage of students graduating from the

gsecondary schoels with a standard of 75% and above.
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TABLE 11.3

First Year Second Year Third Year Fourth Year Fifth Year
Field of
8tudy E{F [T |X% (F T {¥ {F |T |XN|F|T|K}F}T
IS 2 1 3
Biolagy § 1172 5125 (30| 41115 | 4 9|18
Chemistry i 81101 616 |22 5| 8|13 ] 6|18} 24
Earth Sciences 12 N I I I O 0| k1] 10 01 10| 14 2] 16
Kathematics Iy 9ttt 6|6l 2] 6| 2] 8
Physies § 31 8 g 11t 8 2108 9| 4| 12
Total 25 1580 1 751 38 | 38 | 66 | 46 | 54 {100 1 33 | 37 ] 70| 38} 35| 73
Grand Total 170 214 1984

Specialisation in the Colliege of Science starts from Second Year

Source : Sultan Qaboos University.

Unpublished information in Arabic




(b) Omani females do not 1like +to be enrolled in
scientific and technical subjects, due to the
inappropriateness of +the jobs they will handle after
graduation (i.e., long hours, and having to work with

men).

(c¢) Scientific and technical subjects are more difficult
to follow and the time required for study is 1long. For
instance, +the Faculty of Hedicine reguires 7 years +to
award a degree; and five years are needed to achieve a

degree from the Faculty of Enginsering.

{d) There are only marginal differences in the salaries
of science and humanities graduates. Most significant,
the students' choice of career is greatly influenced by
the +type of home in which they have been reared, and
their background in science is very week due +o¢ the
sducational system offered, especially in the =secondary

school.

The College of Engineering

In 1986 the College of Engineering was established
with four departments: Civil Engineering, Electrical and
Electronic Engineering, Mechanical Engineering and

Petroieum and Mining Engineering.



The aims of +the College of Engineering may be

sumnmarized as follows:

(1) Provide a basic education in the field of applied
sciencegs and the processing of natural resources taking
into consideration the needs of Oman's society with the
objective of producing competent engineering graduates
who will contribute towards the development of +their

society.

(%) Prepare project and research topics which are related
to +the technological developments in Oman and provide
those working in the industrial sector with the research
results sc that they may use these results to further the

economical and sociological development of the country.

{3) Widen the horizons in the use of modern +technology
and its application to agriculture through a programme
for Agricultural Engineering to be otffered by the College

in conjunction with the College of Agriculture.

(4) Co~operation with the College of Medicine and
Agriculture and the Departments of Physics, Chemistry,
Mathematics and Computing in the College of Science in
the fields of academic teaching and scientific research

(Sultan Qabecos University, 1988-1990, p. 63)
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Despite all these alms ot the Ceollege, the number of
students enrolled in <thig college is low (see Table

11.3). This is due to several factors:

(a) The low percentage of students graduating from +the
secondary schools with a standard of B3% and above, and

the acceptance conditions stipulated by the University.

(b) The high standard and hard work required for the

courses.

{g¢) The relative unsuitability of the field work and

jobs, particularly for females.

(d) The length cof time required to obtain a degree (5
years) compared with other social caolleges, i.e., Arts

and Education (4 yvears).

The Mechanical Department 1s one of +the most
important in the cecllege, and as its main objective is to
provide the country with trained and qualtified mechanical
engineers +to sclve +the country's shortags of such

expertise.

Collaboration between +the Department of Petroleum
and Mining Engineering and the 0il Industries in Oman,
was found to be very weak, in spite of the fact that one

of +the main purposes of establishing the department was

278



First vear Second Year | Third Year Tourth Year { Fifth Year
Field of .
Study ¥ F T | F T K F T L) F T | F T
110 - |1e 7T 14 %
Rlectrical
Engineering (23 )14 T a7 )28
Givil
Engineering W] S {28124 32T M| -4
Fetroleur
and Hining
Engineering W |2 )p1ef 221 o -] 6
Hechanical
Engineering W -1y -1 2] -1
Totai P10] - {130 [ 77T ¢ 14 {90 § B4 | 19 9103 [ 79 | §2 | 91 | 58| L] 59
Grand Total 408 | 456 [454

Speclaiisation in the College of Engineering starts from Third Year

fource !

Suitan Qahoes University,
Unpublished information {a Arabic
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to provide consultancy services to those industries.

The College of Medicine

The college of Medicine was established in 1986 with

its first 88 premedical students.

The aims of the College cof medicine are:

(1) To meet +the need of Oman for doctors who have
scientific tralning and possess the necessary knowledge
and skills to provide "health care" to the individual and

groups.

(2) To support the existing health service in ©Oman by
co—operating with the Hinistry ot Health in combined
projects to spread "health" consciousness and improve
“health care" and to participate in providing educational
health services outside the University. (Sultan Qaboos

University, 1980-1990, p. 35).

Degpite an wurgent need for local doctors, +the
number of students 4in the colilege is low (see Table
11.4). Admission +to the college is strictly regulated,
and students must have a minimum of 85% overall in their
secondary school, or eguivalent, examination results.

Notabkly, there are more female than male applicants, and
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STUDENTS STUDYING IN THE COLLEGE OF MEDICINE

YEAR 1991/92

Year Male Female Total
First Year 43 45 88
Second Year 386 50 86
Third Year 38 44 B2
Fourth year 18 29 47
Fifth Year 14 27 41
sixth Year 21 26 47
Total 170 221 391

Source : Sultan Qaboos University.
Unpublished information in Arabic

281



it is here that the competition for places is fiercest.
¥emale standards are very high; perhaps because they do
not have so many opportunities for studying outside +the
country, they make the most of the possible facilities

available at home.

The Distribution of Sultan Qaboos University Staff

Oman, like many less developed countries, suffer
from a shortage of academic lecturers. As a result the
government decided +to hire academic lecturers from
abroad, particularly from other Aarab countries. The
majority of +the Omani staff was in the Faculty of Arts
and Education. The Faculty of Health and the Faculty of
Science have the lowest number of Omani stafi (Informal
interview with the administration office in the

University).

Concerned with the shortage of Omani academic staff,
the c¢ountry has made every possible effort to encourage
Omani Ph.D. holders to move into the academic field, by

providing an adequate salary and free accommodation.

11.4 VOCATIONAL AND TECHNICAL INSTITUTIONS IN OMAN

Human capital in developing countries has received

adequate treatment in the economics literature. Today, it
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is a widely held view that the development of the Third

World economy largely depends on the development of their

human capital. Harbinson and Myers both of whom have
written extensively on human resource development, state
that:

"If & country is unable to develop its human
resources, it cannot develep much else,
whether it be a modern political and social
structure, a sense of social unity, or a
higher standard of material welfare."

{Harbinson, F., 1962, p. 13)

According +to Harbinson, "human capital foundation’

in relation to:

“the process of acquiring and increasing the
numbers of persons who have the skills,
education and experience which are c¢ritical
for +the economic and political development of
the country." ... ‘'"Modernising economies are
confronted simultaneously with two persistent
manpower problems: the shortage of persons
with critical skills in the modernising sector
and surplus labour in both the modernising and
traditional sectors." ... "Thus the strateqgy
of human resources development 1is concerned

with +the twofold objective of building skills
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and providing productive employment for

unutilised or underutilised manpower."

The rate of modernisation of a country is associated
with Dboth its stock and rate of accumulation of human

capital, which occur through several ways:

(a) Acguired from abroad 1in +the form of
technical assistance, expatriate enterprises,

hiring of consultants, etc.

(b) Enhanced, through on—the—-job +training
programmes, in service programmes of formal
training, management development seminars,

etc.

(c} Developed in employment through proper
organisation of work, prompting appropriate
attitudes and incentives, and better

management of human resources.

(d) Through formal education in universities,

schools, vocational institutes, colleges, etc.
(e) Developed as a Dby-product of modern
military training programmes. (Harbinson, F.,

1962, p. 43B).
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Harbinson has classified the manpower shortages

modern countries into the following categories:

(a) The lack of highly educated professicnal

manpower such as scientists, agronomists,

engineers, and doctors.

{b) The lack of technicians, nurses, technical

3upervisors, agricultural assistants,

other sub-professional manpower.
(¢} The lack nf top level managerial
administrative personnel 1in the private

public sectors.

(d) The lack of qualified teachers.

and

and

and

(e) The lack of craftsmen of all kinds as well

as senior c¢lerical personnel. That would

include bookkeepers, secretaries,

stencgraphers, and business machine operators.

(£) The lack of other wvarious categories

of

personnel such as: radioc and television

specialists, aeroplane ©pilots, accountants,

economists, and statisticians. (Harbinson,

1976, pp. 531-532).
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He then considered the major human resource probilems

in developing countries to be:

(a) Increasingly growing population

() Mounting unempioyment in the modern
sectors af the ecaonomy and widespread

unemployment in the traditional agriculture,

{c) Lack of persans with the critical skills
and knowledge required for effective local

development.

(d) Inadequate organisations and institutional
establishments for the mobilisation of human

effort.

{e) Shortage of incentives for persons to
engage in specitic activities which are
vitally important for the country's

development. (Harbinscn, F., 1975, pp. 534).

It is c¢lear now that for development to be
effective, human resources must be accumulated at & high
rate if rapid growth is to be achieved. It is essential
for politicians and planners to understand +that the

development of human and physical resources must bhe
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integrated carefully in any master plan for growth.

Oman is a small country, like meost of +the Gulf

countries, suftering from a clear lack of middie level
technicians, skilled, and semiskilled workers. AaAs a
result, +technical-vocational education and training in

Oman was initiated as an answer to the urgent needs of
government and local industry for skilled workers and
technical supervisors, in order to supply +the country
with well trained manpower and hence reduce dependence on
a foreign labour force. Technical and vocational
education and training is a prerequisite for the

country's development.

The purpese of this part is to illustrate +through
description the current trends in the field of +technical
and vocational education and training in Oman. Oman's

College of Technology was chosen as an example.

Oman's College of Technolegy

The college was established in 1985 +to provide

highly skilled Omani personnel. Its main objectives are:

{a) To supply the country with qualified technical class

to fulfil the goals of the socio-economic development of

Oman.
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{b) To develop the technical-vocational skill available

in Oman labour force.

(c) To provide consultancy services and conduct studies

and research in the Industrial Sector.

(d) To help society in understanding and dealing with
technology which might be useful in their daily life.

(Minigstry of Information, 1990, p. 119)

The college was established to fulfil one of the
urgent needs of the country in providing various sectors

with well trained technical manpower.

As expected, the College faced many difficulties in
achleving its objectives. 1In a perscnal interview, the
College manager revealed to the author the factors that

hinder the performance of the college:

"Surprisingly, the Publiec Authority for
Applied Education and Training in general
terms did not meet their objectives. A high
percentage of our students do not work after
their graduation in the game field they were
trained for. 7The social attitude towards our
graduates and the lack of government

incentives are the main obstacles to our aims
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in supplying the society with national

technically skilled labour.”

These problems manifest themselves clearly in the
number of students attending the Industrial College and

various vocational programmes.

The low number of students attending vocaticnal
institutions may be attributed t¢ a number of factors,.
Firstly, there are social and cultural obstacles. For
example, it is often claimed 1in some Third WwWorld
countries +that manual labour is inferior to white—collar
work. As a yesult of this, higher status is often
accorded to white-collar workers. Secondly, many students
like +to attend university in order to achieve a higher
gtatus. Conseguently, they tend to be more interested in
the general education system. James Socknat has studied
human resource development programmes in the Arabian Gulf

states in 1975. His invegtigation revealed the lack of:

. a comprehensive career guidance
programme, much less a system of career
education by the Gulf government." (Socknat,

J., 1975, p. 14).
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Thirdly, +the reputation of the scheme operated in
the present secondary schools aimed at getting students
ready for higher education. Many of our secondary schools
lack some important subiects such as technology, science,
industrial development and sc on. The result is that many
students who attend industrial colleges have little or no
experience in, say, recaording and evaliluvating wvarious
components of their surroundings. Scome voacational and
technical activities such as seminars, lectures, films,

ete. are also wanting.

There 1is also the problem of dropout in vocational
schoecls., Usually, most of the students who register at
vocational schools are those who did not appear to have
performed well in the formal schoel courses. Determined
te achieve success, +they register for courses in the
vocational schools - drawing a subsistence allowance per
month under the social welfare system. However, +these
students tend to drop out from wvocational school as soon

as they secure suitable empioyment.

However, the low number of students attending
vocational institutions as mentioned earlier makes it
difficult for planners +to satisfy the country's need of
such skills. Dependence on non—Omani =skilled manpower

seems to be high and desperately needed to fill the gap.

290



11.5 CONCLUSIONS

The contribution that education, particularly higher
education, can make to the advancement of a developing
country, through +technology transfer from developed
countries, cannot be overemphasised. The country without
doubt seeks +to establish through its education system
well +rained scientific and technical manpower in order

to reduce dependence on foreign expatriates.

The University of Sultan Qaboos 18 perceived to be
an ideal institution in which scientific industrial and
technical skills can be learned. Congequently, the
University is looked upon to plan, organise and formuiate
standard curricula for educating and training people to

meet the immediate and future needs of Oman.

Emphasis should be placed on Secondary School
Education as well. It should be designed +to prepare
students not only for work at university level but also
for entry into scientifiec and technical colleges. More
scientific subjects should be applied for rather than
humanities. The government must play a vital role 1in
providing distinguished salaries for science graduates
and encouraging students to select science subjects by

providing incentives during studying.
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The concept of higher educaticn among Omanis is not
yet clearly understood. Higher education is intended +to
develop the whole person but most Omani students see
higher education, perhaps, only as one of the avenues of
social and economic mobility. At the same time female
students should be encouraged +*to be involved in
gcientific and technical fields by, once graduated, being
provided with appropriate working places with reasonable

working hours.

As far as the College of medicine is concerned, the
number of candidates is restricted because of the lack of
teaching hospital facilities. In order to increase the
quantity and guality of Omani specialists and hence
reduce +the dependence on foreign medical personnel, the
college mneed to grow in an organisational structure in

order to reach the objectives desired.

The relationship between the university and industry
in +the scientific, +technical, and management fields
should be promoted, and applied research must be

encouraged to be mutually undertaken by two institutions,.

Regsearch is vitally important for both teachers and
students. An ideal research programme would be that which
is designed to develop student's practical and
theoretical skiils. *This could be enhanced by the use of

case studies and industrial projects to be supervised by
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the university staff.

A review of the Vocational and technical
Institutions in Oman reveals a number of drawbacks. For
example, +the main objective of vocational schools - that
of providing middle level manpower -~ is yet +o be met.
This demands urgent action by the government. New ideas
should be sgsought not ounily from local experts but also

from overseas experts.

This review revealed +that the curricula for
vocational <fraining appear to be improperly integrated
with other aspects of the Omani educational system. To
this end, it is suggested that the curricula be revised
to build in necessary elements to ensure the development
aof local capabilities. Efforts should also be maﬂe tao
encourage more females fo enrcl in technical preparation
institutes and to help to develop their skills. There is
a need to link vocational and technical schools with the
industry, and research and development centres. In this
way, ‘their prac£ical and analytical skillisg, all things
being equal, will be fully developed to meet +the much

needed skills.
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CHAPTER 12

THE ROLE OF GOVERNMENT IN THE TRANSFER OF TECHNOLOGY

12.1 INTRODUCTION

This chapter explores the role of government in
developing countries in the transfer of technology from
industrialised nations., There are five parts. The first
gives some general information on the role of the
governments, and the second examnines the Omani
government regulations on +the +transfer of foreign
technology. Legislatiohs and regulations on technology
trangter in some selected developing countries are
discussed in part three. Among the countries examined are
Indonesia, India, Nigeria, Thailand and Brazil. Finally,

some conciusions are drawn.

12.2 GOVERNMENTS ARD THE TRANSFER OF TECHNOLOGY

"Successful techneclogical development and, in
the long term, +technoclogical transformation,
depend crucially on the existence of an
appropriate legal framework which will promote
a favourable and beneficial environment for

the transfer, application and development of
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needed technology.'" (UNCTAD, 1985, p. 14).

As well ag the prosgpective contribution of
technology +to their economic development, Third World
countries have specific reasons to formulate policies

dealing with the transfer of technology.

Firstly, +the +technology transferred to developing
countries is often inappropriate to their conditions. it
has been frequently realigsed that imported technology
from industrialised countries, which is complex and used
a large amount of capital per unit of labour, is not
suitable for developing countries, where capital and

skills are scarce and labour is undetremployed.

Secondly, developing countries have on many
occasions entered into arrangements where they are often
at a disadvantage due to economic reasons, when dealing
with the suppliers of technology. This is due, +to some
extent, to oligopoly/monopoly where technology is
suppliied by only a few or in some cages only one outlet
and often at inflated prices. Another prablem of the
"buyers" is +their 1lack of technical and commercial
expertise needed in such a field. Because aof these
problems and also because of conditions such as licensing
agreements and other legislation, +the maximum benefits

are cften not obtained in transfers of technology.
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Thirdly, technology +tends to be sold to developing
countries in the form of a “package" and the countries
usually try fto cobtain all, or most elements in the
“package" . However, several “gide eftfects” are
encountered. Firstly, +there is increased dependency on
foreign contracters and technelogy suppiiers +to the
detriment of local contractors, Local skills and
technology are often ignered and go into decline. Whilst
in +the short run these arrangements look profitable,
there are, in the long run, many disadvantages and

economic problems.

Last but not least, several governments have been
encouraged +to take action, often spurred on by the
balance oif payments situation in cases where there was
concern usually for economic and technical reasons, +to
increase local +technological output often by reducing
legislation and by encouraging +the unpackaging of
imported technology; in doing so they have increased the

recipients bargaining pasition (UNCTAD, 1980 p. 1)

Lall notes that:

“The need to ‘unpackage’ foreign investment is
... well argued. The development of lacal
technological, managerial and other

capabilities requires a strong stimulus from
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the government, and part of this stimulus
involves cutting off too easy an access +to
foreign +techneleogy and skiils." (Lall, 8.,

1980, p. 703).

The role of government in +the +transfer of
technology is an important one. +the government usually
draws up policies aimed at guiding through the transfer

process.

UNCTAD suggests +the following guidelines for +the

transfer of technology:

a - The creation of institutions and provisien of finance

to help develop nationmal technology.

b — The formulation of a science and technology policy
which should be understandable to potential suppliers and

recipients.

¢ - Bupporting the activities designed +o adapt and
improve upon the acquired technology (UNCTAD, 1975, bp.

37).
On the other hand, Bradbury recommends ways in which
the government could assist in the transfer of

technology:
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a — By creating a favourable climate for investment.

b - By recognising the fact that technology transfer is

an expensive and complex process.

c - By recognising the faect +that the technology
transferred should pay its way. Consequently, +there
should be no discrimination against royalty payments from

parent to atffiliate firms.

d - By encouraging the exchange of staff between the

transferring company and the transferee company.

e — By devising a means of facilitating customs clearance
of equipment, sgamples, etc., through the construction
period.

f - By creating confidence in sgupplier companies to

assure them that once agreements are made, they will not

be changed or amended to their advantage.

g — By the equitable grant of patents and import licences
or quotas, where +they exist, and by the operation of

equitable methods for appeal and arbitration.

h - By ensuring free and continuing access +to raw

materials and parts.
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i - By equal and cleariy understood arrangements for the
resolution of labour disputes and by the creaticn of good

relationships between management and manpower.

3 - By encouraging long term participation in and
understanding of plans for coherent development of
related +technologies in recipient countries, or for

increase in the local economic strength.

k - By equal and consisfent application of Laws covering
commercial conditions, business activities, etc. Third
World countries often ingist on monopoly situations for
plants 10 realise economies of scale. {Bradbury, ¥F.,

1987, p. 304).

12.3 OMAN GOVERNMENT REGULATIONS

Most of the Laws governing business operations in
Ooman contain special regulations concerning the
participation of non—-Omanis in the capital structure and
in +the labour force. Generally, non—-Omanis may only
participate in business with government permission and
then only hold a minority interest, of up +to 35%. 1In
Oman, the Industrial Law Royal Decree No. 1/79 of 1978
provides an opportunity for the screening +technology

licence agreements.



1f an individual project is considered to be a
feasible venture campatible with the economic and social
needs of Oman it will be approved, and a licence will be
issued by the Ministry of Commerce and Industry. Licences
are again only granted to OUmani nationals (although the
company may be up to 50% foreign owned). All government
purchases and contracts go through the Central Tenders
Committee. Tenders are advertised in the local government
magazine. Pre-qualification is required to show evidence
that +the company is capable of undertaking the size and
type of project envisaged. BAll contracts entered into
between Omani and fereign firms are subject to Omani Law

unless parties agree otherwise.

No special regulation exist in OUman that governs the
control of the importation of foreign technology, despite
the large volume of foreign technology imported. This law
is considered +to be the principal law controlliing +the
establishment of industries in the country. However, the
government, ‘through +the enactment of Industrial Law in
1978, did recognise the importance of the development,
protection and promotion of loral industries. This

clearly manifests itself in the following articies:
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Art. (19)

“The Minister of Commerce and Industry may do
the following at the recommendations of +the

Industrial Develcopment Committee:

(1) Exempt, wholly or partially, industrial
installiations registered or licensed from all
the currently imposed taxes including income
tax or any other taxes that may be applicable
in future and that for a renewable period of
five years starting from +the date of
permission 0of registration or prbduction

commencement.

(2) Exempt, wholly or partially, from +the
payment o©of customs duties on the. following

materials:

a. Equipment required by the industrial
installation during the period ecof setting up

‘he expansion.
b. Raw materials and partly manufactured

goods regquired by the installatlion tor

production purposes.
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(3) Exempt the export of product manufactured
by local industries from any dues or taxes

imposed on them.

(4) Impose or increase custom tariffs on
imported goods ididentical to local products
according +to Royal Decree 1978 or to prevent
or restrict their import, provided that they
maintain +the suitability of local products in
terms of quantity, quality, excellence and the

interest of ‘the customer.

{5) Agree with the bodies concerned to reduce
electricity, water and fuel charges for
industrial installiations to which apply the
provisions of this law, and that within +the

resources available in Oman."“

Art. (20)

“Give preference, while granting government
plot, to industrial installations according to
the law and reguiations issued in this
respect. The Dbodies with such plots of land
will arrange for +their allocation and
contracting out at the recommendation of <the
Ministry of Commerce and Industry and within

the limits of the area and leocation determined
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Art.

Art.

by permission granted to the installation.®

(21)

"give preference, when purchasing for +the
government, to local products which conform
with the provisions of this law, provided that
such local products satisfy +he standard
specifications in +terms of excellence and
quality, also inciuding a price preference in

the region of 10% at the mast"

(22

"All the government bodies concerned shall,
within the limits of their resources,
facilitate and simplify the arrangements
necessary to expedite the establishment of new

industries, particularly the following:

— To provide facilities and services necessary

tor guch industries.

- arrangements for contracting out and

handling over government plots of land to such

industries.
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- Immigration arrangements such as entry wvisas

and residence and work permits.”

Art. (23)

"According to the recommendation of the
Industrial Development Committee, the Ministry
of Commerce and Industry may advise banks and
government bodies available in the country to
participate in all or part of the costs of
carrying out economical and technical
feasibility studies of industries of

importance to national economy.“

Art. (24)

"The Ministry of Commerce and Industry shaill
work in co~operation with industrial
installations 1in setting up of displays of
Omani industry both within and outside the
country, also +taking part in international
industrial tairs tor the purpose oL
encouraging and promoting the products of
national industries.®

(Oman Chamber of Commerce & Industry, p. 31)

As an essential step in this study, +the author

visited +the Ministry of Commerce and Industry and met
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with official employees, oparticularly in +the Rusayl
Industrial Estate, Department of Industrial Services,

whose main functions are:

a - Setting plans and programmes concerning the

development and protection of local industry.

b ~— Conducting feasibility studies for those who have an

interest in establishing industry in the country.
¢ ~— Supervising and promoting local industry.

d -~ Providing other services such as import licences,
registration .0f firms, &allocation of industrial land,

eto.

e - Strengthening local and international relations with

industrial countries and other organisational entities.

An expert ocfficial who works in <the field of
evaluation af locél and foreign preojects confirmed to the
author, in a personal interview, +the willingness of the
Department to establish regulations towards the flow of
technology to Oman, despite the urgent need for such
regulations. He then explained some of the difficulties

in the Department which affect its efficiency. A shortage

of qualified manpower seems to be the main cobstacle the
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bepartment has faced since 1its establishment. Some
projects are given to new graduate employees who do not
have adequate experience, and yet have to make decisions
without proper supervision. As a result, applications to
this Department take a considerable. The accuracy and
quality of the decisions made by +the Department's

employees when evaluating projects alsao suffer.

12.4 LEGISLATION ON TECHNOLOGY TRANSFER IN SELECTED

DEVELOPING COUNTRIES

Some developing countries have implemented policies
which deal with the process of transfer of technology as
a whole. Such poelicies differ greatly from one country
to another, and they tend to cover a varying number of
issues relative to the need of the country. In most cases
there is no aone specific law regulating the development
and +“ransfer of technology, and it is possible to find
regulation in several different areas, such as laws
concerning foreign investment, antitrust, industrial
property (trade market, patents), and the regulations and
screening procedures dealing with foreign technology,. The
advantages of implenmenting regulations have had

noticeable effects:

a - A reducticn in the cost of imported technology,

through several types otf transfer agreement:
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b - +the elimination of restrictive clauses foxr the

transter of technology agreements;

¢ — B shortening of the terms of validity of contracts.

(UNCTAD, 1985, p. 14)

Iindonesia

There are no specific rules in Indonesia governing
technology transaction; there is already the power to vet
agreements in the foreign and domestic investment laws.
Within the regulations currently in use, it is still
possible for the board of investment (recognised in 1973)
to scrutinise and 1if necessary take action +to ©place
restrictions on technology imports. There are also some
restrictions, inciugding vrovalties and similar payments

{(UN1IDO, 1977, p. 51).

India

The country with the largest experience of
technology +transfer is India who first put controls into
practice in 1947. It 4is possible to see three distinct
stages in the time since the initiation of the controls.
The first stage was from 1947 untii 1968, when a Foreign
Agreement Committee was organised to deal with foreign

collaboration within the general industrial policy. The
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second stage, 1969-1978, saw the introduction of the
Foreign Collaboration Agreement {1969) and the Foreign
Exchange Regulation Act (1973), and thus the improvement
of systems of control (UNCTAD, August 1980, p. 2). A more
reasonable policy was recognised as beginning in 1978,
and =& number of the most significant of the officiail

guidelines are quoted below.

1 = "Permission to import foreign technology
will be denied in those field where indigenaous
technology is sufficiently developed. As a
result, no foreign collaboration will be
permitted, only technical collaboration will
be permitted and {financial, as well as

technical, collaboration will be permitted.

2 -~ The maximum duration of +he licence

agreement 1is not normally to exceed five

years.
3 - Extensions of technology agreements are
not encouraged, only for those productg in

respect of which +the applicants have not

sufficient time to absorb the imported

technology.

4 - Foreign trademarks should not be used for
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sales in India.

5 - Clauses that provide for minimum royalty

payments will not be permitted.

6 — Royalty payments will be computed on the
basgis o0f value of production ex-works, minus
vaiuve of 1imported components, and will be

subject to tax.

7 — Clause in the 1licence agreement that
prohibit exports will not be permitted except
for export +to countries where +the foreign
party has a similar manufacturing licence

agreement,

8 =~ Provision should be made for sublicensing
know-how to other Indian enterprise on terms
that are mutually acceptable to all parties
concerned, including the foreign collaborators

and the government.

9 - Exemptions are avaiiable for praposals

envisaging substantial exports.

10 ~ The government will consider favourably
proposals of foreign collaboration in which a

suitabie 'favoured licensee’ cilause is
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incorperated in the draft agreement.

11 - Approved/registered Indian engineering
design and consultancy organisations must be
the prime consuitants and the government will
consider permitting the purchase of only such
design and consultancy services from abroad as

are not available within the country.

12 -~ Proposal for the purchase of overseas
technology must be accompanied by proposals
regarding the programme of further development

and improvement technology in this field.

13 - It is desirable that an approved/
registered Indian engineering design and
consultancy organisation should be associated
right from +the start in any svaluation,
selection and negotiation conducted for the

purchase of overseas technology.

14 - It 1is desirable that enquiriee to
overseas parties should be made on the basis
of geparate quotations for technology if such
technology is not available in India.“ (UNIDO,

1977, pp. 47-49).
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It 1is quite clear that since the implementation of
the guidelines, far from encountering difficulties, <the
position and power of recipients has been greatly
increased. Their bargaining poesition is much stronger,
and wmany restrictive and unwanted clauses have bheen
avoided. in addition, having put a +time 1limit on
agreements means that those involived must absordb foreign
technology rapidly. The technology pelicy of 1983 sets
out the basic aims of India‘s Technology policy. (UNIDO,

1977, p. 49).

Thailand

In Thailand, +tramnsactions are considered private

between +the parties invaolved, and there are no specific

rules on technology transfer. However, +there is a
Promotion of Industrial TInvestment Law which, if
necessary, can be used to monitor +technology licence
agreements. This Law, idntroduced in 1962, is also

concerned with issues related +tc +the promotion and

regulation of industrial activity. (UNIDO, 1977, p. 53).

Nigeria

The Nigerian government's consultation with +the
United Nations Industrial Development Organisation
{(UNIDQ), ‘the United Nations Conference on ‘Trade and

Development (UNCTAD) and other government agencies,
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established regulations for the importation of foreign
technolegy. This was enforced in September 1977 by the
promulgation of Decree no. 70, code—named National Office

of Industrial Property (N.0.1.P), (UNCTAD, 1985, p. 1).

(A) The main objectives of the National Office of

Industrial Property include the following:

1. To encourage the flow of technology to Nigeria in

order to strengthen nationai industrial development.

2. To promote national enterprises to acguire the

appropriate technologies that suit local needs.

3. To give assistance to enterprises in obtaining

technology from abroad.

4, To strengthen the negotiating capability of Nigerian
personnel in order to obtain the appropriate technology

needed with the suitable terms and conditions.

5. To acgquire a more efficient process for a speedy
absorption and assimilation of foreign technology by

local technicians.

6. To be able +to adapt imported +technology +to meet

national market requirements.
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7. To promote the development of local technologies.

8, To encourage future exporting aof domestic developed

technologies to various locally developed neighbouring

countries. (UNCTAD, 1985, pp. 1-2).

{B) The major functions of N.QO.I.P.

Under becree No. 70, the major functions of N.0.I.P.
were to evaluate and screen technology transfer
agreements Dbased on cost—benefit analysis, to determine
whether +the commercial transactions contained within a
contract match with the goals of NIgerian technology
policy, and t¢o examine such agreements from the
technical, legal and economic view., (UNCTAD, 1985, pp. 3-

4).

{C) the criteria used for cost-benefit analysis

The c¢riteria used by the Nigerian government's agent

(i.e., N.0.I.P.) to do cost-benefit analvsis include:

t ~ "The type of technology to be transferred

with special attention to:

(a) The age of the technology:
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(b} Tthe industrial sector in which it is going

to be applied;

{¢) The degree of complexity it invelves;

{(d) The types of items to be produced;

(e} Its contribution to the creation of new

jobs;

2 - The payments required with special

attention to:

{a) — Total amount of payments during the term

of agreements;

(b)) -~ 1ts impact on the national balance of
payments;
(c) — The rate of royalties with respect to

other gsources of technology available;

(d) -~ The impact on +the profits of the

recipient enterprise;

3 ~ The way in which the agreements contribute
to the improvement of local +technological

capabilities;
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4 — 7The existing relationship between the
supplier and recipient of technology, parent-

subsidiary relations;

5 = The advantages and disadvantages of the

agreement that will contribute to the overall

domestic interest." (UNCTAD, 1985, p. 5).

(D) Technical Evaluation

It is important +to insure that +the terms and
objectives of each contract are made clear by +the
supplier of the technology, For example, the type or form
of licence, the rights o0f Dbothk +the recipient and
supplier, and the +type of technical assistance 1o bhe
offered must be made known at the outset. The technical

evaluation also focuses on the following points:

1 — The age of the technology to be transferred, in order
to determine if the imported technology requires changes
or adaptations to function on a profitable basis and in

accordance with domestic resources,
2 -~ Training programmes directed at the assimilation of
the acquired +technology by the reciplent's operating

personnel.
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3 — The ability of the recipient to adapt the supplier's
innovation or new products developed during the term of

the agreement.

4 - The advantages o©of +the acgquired technology in

comparison with other =imilar technologies,
5 — Information relating +to the experience of the
supplier either from research and development programmes

or from its subsidiaries. (UNCTAD, 1985, pp. 5-6).

(E) Economic Bvaluation

The economic evaluation of the transfer of
technology agreement is principally based on Decree WNo.

70 (Bection & (2Z) (6)). The main objectives are:

1 —- To ensure +that the price or wvital point in the

contract compensate for the technology acguired.

2 — To ensure that the governments technology policy does
not sutffer at the expense of acquisition of foreign

technology by indigenous firms. (UNCTAD, 1985, p. &).

Consequently, N.O.I.P. 1is often meticulous when it
comes +to the evailuation of the royaltles and other

payments invoived in the contract. It alsoc seems to be



rigid in the examination of +the ltegal terms and

conditions stipulated in the contracts.

{¥F) Acrording to UNCTAD Report (19285, p. 10) the N.0.I1.P.
has evaluated 231 technology transfer applications since
it was formed. Of this number, 1B0 of the contracts were

renewabie as shown below.

Number of 0ld and New Agreements by Sectors

Industrial Kew i old

Sectors Applications Applications
Agro-based 47 26
Mineral-based 46 2
Engineering 68 21
Services 19 2
Total 180 al

Initially there was +the problem of a suitable

infrastructure, but this has since been overcaome.

Brazil

The National Institute of Industrial Property (INPI)

was set up in 1970 under the auspices of the Brazilian

Ministry of Industry and trade. (Oliveira, L., 1982, p.



A — Major Functions

INPI was charged with the following functions:

1 -~ To provide appropriate law relating to the economic,

gocial technical and legal activities of the industrial

property.

2 - To accelerate and regulate the transfer of
technology.

3 ~— To improve conditions for the negotiation and use of

patents. (Oliveira, L., 1982, p. 167).

B - Classification of Agreements for Registration

All technology transfer agreements meant for

registration at +the Natlional Institute of Industrial

Property's office were categorised intc five major
groups:
1 - "Licensing agreements for the exploitation

of patent. Refers +to agreements involving
technology for the design of products,

manufacturing processes, formulae, etc.
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2 - Licensing agreements for the use of a
trademark. Refers to agreements pertaining +to

trademarks, marketing or publicity siogans.

3 - Licensing agreements for +the supply of
industrial technology. Refers to agreements
concerning the supply of technology, such asg
knowledge, special skills, and know~-how for

the production o¢f consumer and intermediary

goods.
4 — Agreements for technical-industrial co=-
operation. Refers +to long-term agreements

providing technology, knowledge, know-how and
other special skills and services for +the

manufacture of capital goods such as complete

industrial units, machines, equipment, and
components.

3 - Agreements for the supply of speclalised
technical services. refers to the short-term

supply of technology, such as managerial and
engineering supervising industrial projects.®

(Oliveira, L., 19B%Z, pp. 182-183).
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It is important +to note that +this wethod of
categorisation adopted by INPI, derives from an attempt
to ensure +that each +transaction in +the process of
technology transfer receives adequate attention. As a
result of this, registration, evaluation and monitoring

are cften treated separately.

According to Law No. 5772 of December 1971, under

which INFI was formed:

“All acts or contracts which 1nvelive the
transfer of technology are hereby subject +to
legaligation by +the Natiomal Institute of
Industrial Property." (Oliveira, L., 1982, p.

168).

C - Normative Acts

Since +the inception of INPI, there have been a
number o¢f Normative Acts aimed at reinforcing INPI's
control on +technology +transfer from industrialised
countries to Brazil as well as encouraging the
development of local capabilities. In 1982, for example,
the rules governing contracts for specialised technical
services were amended by Normative Act No. 60. This was a
replacement of Item & of the Normative Act No. 15. WwWith
the above amendment it was possible to incorporate <the

following:
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1 — The elaboration and use of computer systems or data
pracessing programmes affecting any of the services

mentioned.

2 =~ The listing of more engineering and/or consulting

services falling within the law.

3 - A general! probibition against restrictions on
business activities or technological development by the

recipient.

4 — A general prohibition on restrictions against the

national interest,

Consequently, INPl always insists under Normative
aAct No. 65183 that companies importing foreign
technologies must Jjustify the need for doing so. They
must also justify the selection of +the supplier by
providing +the National Institute of Industrial Property
with comparative data for similar or identical techunology
on file with its patent data bank. (UNCTAD, 17 August

1984, pp. 6-7).




12.5 CONCLUSIONS

This overall view shows that government play an
important role 1in +the +transfer o¢f technelogy from
developed +to developing countries. HRowever, +this role
varies from one country +to another, depending on
bargaining power, as well as on economic, technical and
legal circumstances in the individual country. Central to
the guccessful transfer of technology, is the ability of
both parties to formulate and agree on an effective legal
framework which will ensure that each party gets a fair

deal. It is essential to ensure that no party is cheated.

Brazil, through Normative Acts, has amended the law
relating +t¢ technology transfer in order t¢ strengthen
its contrel on imported foreign +technotogy. In sharp
contrast, Oman has not yet revised its law related to the
transfer of +technology from industrialised countries.
This c¢an damage its economy, as well as weaken its

bargaining position.

There 1is a need for the governments of developing
countries +to formulate effective rules and regulations,
designed +to direct and contrel +the implementation of
foreign technologies for +the bhenefit of individual
countries, In addition, technological policy should be

designed to:
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a — Foster the development of local technology.

b - Assist local companies in negotiations and

acquisition of appropriate technology.

¢ — assist in the technical and economical evaluation of

the agreement for the transfexr of technology.

d - Help in the classification and registration of

technology transfer agreements.

To summarise, the roles and regulations guiding the
transfer of +technology fram developed +to developing
countries should be designed to strengthen the hands of
negotiators in commercial +technology +transfer deals,
maximise gains from the transfer, and last but not least,
enhance +the development and successful adaptation and

diffusion of the imported technologies,
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CHAPTER 13

CONCLUSIONS

13.1 INTRODUCTION

This chapter draws conclusions from the information
and arguments presented in this work, and discusses the
various hypotheses upon which the work is based. The
chapter also discusses the implications of the findings
for the future transfer of technology to Oman. Any study
has its limitations, and those of this study are

discussed briefly.

13.2 THE RESEARCH METHCDOLOGY

The Sources of the Data

The empirical research conducted in the present
thesis has been designed to test a number of hypotheses,
and fcellowed a number of stages (see chapter 9 for
further discugssion). The first was to identify the
recirilents firms which were importing technology from
developing countries. The selection of these firms was
based wupcn the types of technology they imported, and

their relationship with the local sector (see section
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2.3). A pilot sample of 10 firms was selected in the
Rusavl Industrial Estate in order to test the

guestionnaire.

It will be observed that some data presented in
Table 10.2 is not exhaustive, i.e., =some percentages do
not add up to 100%. This is due to the fact that Omani
management systems, in common with those of many other
developing countries, are not always “tight"” and data can
often bhe missed as a conseguence, It will be recognised
that such a state of affairs 1is an unavoidable but
nevertheless irritating fact of life for starters

involved in field in the Third World.

A final sample of 120 firms was ultimately
identified. Eighty firms responded, from which a detailed
study was obtained (see Table 10.1). These eighty firms
come from three major industries. These are the Rusayl
Industrial Estate (R.I.E), the Petroleum Development of
Cman (FP.D.0), and the Ministry of Electricity and Water
(M. E & W). The author also studied Sultan QQaboos
University and the Vocational and Technical Institutions,
to examing thelr contribution to the transfer of
technology, and the deveiopment of local capabilities

(see section 11.3 and 1ll1.4 for more discussion).

329



It is important to mention that 1 have concentrated
on the Rusayl Industrial Estate (R.I.E) in my empirical
findings, because most of the firms which responded *to
the questionnaire were from the R.I.E. Out of the 80
firms that reaponded, 53 were from the R.I.E. Therefore,
in my study of the research findings, I did nct put much
emphasis on Lhe Petroleum Development of Oman (FP.D.0O) and
the Ministry of Electricity and Water (M. E & W). Out of
the 80 firms that responded only 15 were from M., E & W

and 12 from P.D.O.

Nevertheless, from discussions with Omani managers
and during the design and pilot stages of the study, and
from my knowledge of Omani industry in general, it is
possible to be confident of the representative nature of
both the sample and the stated findings. In short, the
findings of this study, together with my conclusions and
recommendations, can be generalised to other ssctors of
the Omani economy, including Petroleum and Electricity

and Water.

Finally, the role of government regulations for
directing and controlling the flow of foreign
technologies and the encouragements of local technologies
was studied (see sections 12.2 and 12.3 for more

discuasion) .
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Precautions Againgt Ervor

In any social science research, sampling errors are
inevitable, to some extent. However, the success of
research of this type derends upon several faciors, among

which are:

1 - The sensitivity of the research topic under

investigation.

2 ~ The availability of information on that particular
topic.
3 — The extent of co-cpreration from respondents 1n

revealing information.

4 — The perscnality (ability) of the researcher himself,
in persuading and gtimulating respondénts to reveal

information.

5 -~ The aquality of the method selected for gathering

information.

In this study several chstacles were experienced and
depending upon the tvpe of obstacles, a solution was
eventually provided. Steps were taken to facilitate the
process of gathering data on the topic under study (see

Chaptexr 9}, These steps helped a lot in persuading
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respondents, usually the directors of firms,. to provide
accurate answers to the questionnaire, and to the

guestions asked during personal interview.

Other Limitations of the Study

This study, 1ike any, has 1its limitations. First,
the war between Iraq and Kuwait has had its effect, not
only on the economy of Oman, but alsce by imposing some
restrictions in Omani organisations on the disclosure of
information about essential industries, particularly the
oil companies. The author experienced several obstacles
when gathering information, and when encouraying

individuals to complete guestionnaires.

Some of the information required in the
guestionnaire was classified by firms as confidential.
These firms were unable to divulge certain information,
for fear that it might get into the hands of competitors.
This lack of information must affect the robustness of
these findings, but would be very unlikely to alter the

general conclusions which have besen drawn.
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13.3 THEORETICAL CONSIDERATIONS

The Concept of Technology Trangfey

Over the vyears, there has been an increasing

interest 1n the process of technology transfer from

industrialised to develaping countries. Technology is an
important factor in the industrialisation process,
particularly for developing countries. The transfer of

technology has an important contribution to make towards
development, and it is an important tool used by
miitinational corporations, evén though the iocal

development may not be thesir main objective.

The term technology has been variously defined. One
of the simplest definitions is attribulable to Root
{1968) and is "The body of knowledyge that is applicable
to the production of goods and the creation of new goods”
(see chapter 2). It is often seen not only as a factor
contributing to greater production but also as an asset
which improves the quality of a product, reduces its cost
and constantly leads to the creation of new, and often

sophisticated, products.

Another way to look at techneology is to distinguish
between product technology and process technology. OCDE
(1982, p. 11) and Siggel (1983, p. 86). The former

consigts of the specifications and characteristics ©of the
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product, and the latter comprises all the Xnow—-how
necessary to produce a product. (Fig. 2.1 in chapter 2

may clarify these definitions).

There is no universally accepted definition of the
term “Technology Transfer", Which incorporates several
meanings. Some authors limit the use of the term simply
to the transfer of technology between developed and
developing countries. Others give it a wider definition,
by including within i1ts scope all peossible aspects of
transfer such as the entire transfer of technological
knowledge throughout society (see chapter 2 for more

discussion) .

The transfer of technology is broadly distinguished
intoe two types, which Brooks (1966) calls vertical and
horizontal. Vertical transfer is a process by which
acientific knowledge Dbecomes part of a technologiczal
system., by making a technology out of unrelated and
different techniques, and horizontal transfer is the
adaptation of a technique from one uwuse to anoeother, Qr
from one country to another. The transfer of technology
to developing countries is mainly related to the second
type of transfer; it could be defined as any group of
measures used to set up and extend production facilities
by improving machinery and elements of technical

knowledge from abroad.
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The definitions above {see chapter 2) open the way
to many questions as to whether such a transplantation
does occur in reality, whether knowledge is transferable
or whether it 1s tied to a particular locality. Some
authors, particularly those representing the dependency
school of thought. such as Dos Santos (1970) and Amin
(1973), argued that technology transfers necessarily lead
to ever-—increasing economic and technological dependence.
Siggel (1983) notes, however, that these statements of
dependence depend on the nature and completeness of
technology transfer. If that transfer is merely viewed as
transplanting modern technologies into developing
countries without generating learning effect, then it
could be said that it obvicusly leads to economic
dependence, whereas 1f technolaogy transfer focuses on
acquiring technological capacity Lthrough learning, it can

contribute successfully to economic dependence.

The most important part of technology transfer 1is
the transmission of know—how tLthrough education and
training combined with practical experience. There exist

several means for the transmission of know-how, formal

local training programmes, training programmes abroad,
in-plant courses, on—-the-job training, education abroad,
and circulation of books and periodicals, etc. (see

chapters 2, 3 and 10 for more discussion). Vaizey (1969)

suggests that Jjeb—oriented training programnes and
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on—the~:job training are the most efficient means.
FEducation abroad has often heen criticised as impractical

to the actual needs of developing nations, Young (1966} .

In general, failure to Lranasfer satisfactorily the
knowledge required for the absorption of technoclogy has
led to the failure of technological transfer; a relevant
study by Peterlongo (1977) is worth mentioning at this
peint; it consists of co~ordinating the transfer of
educational systems with the transfer of technology. The
usual path followed Lo accomplished both transfers can be
described as: economic study-choice of the technology-
transfer of the technology then transfer of
organisational and training systems. This simple
uncoordinated pattern has created serious difficulties to
the recipient country. Improvement of this pattern is
suggested Dby Peterlongo is presented in TFig. 2.2 in

chapter 2.

The concept of redesigning the organisational as
well as the educational and training systems
corresponding to the redesign of technolagy allows the
receiving country to take into account the requirements
and the geneval situation of the country and, therefore,
of being able to assimilate and adapt the technology. The
two activities of 1redesign should be pertormed

contemporaneocusly and not, as often happens at present,
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sequentially. The aim is to obtain reciprocal influences

in order to benefit from both aspects of the transfer.

The phases of redesign in order *to modify the
technologies and education transferred will direct the
training and educational systems towards the prorer use
of technology. Although the costs involved for these
operations are high, this approach will not only
compensate, in the long run, the allocated resocurces but
also it will ensure a well-planned, and sSuccessful

technological transfer.

Peterlongo (1877, p. 178) concludes his paper with
the following original idea, which may be related to
technological transfer, to some extent; he says: "The
suggestion here proposed could perhaps improve the
present situation. They are based on resources, such as
creativity and reflection, which by their nature are much
more evenly distributed among the nations, the capitals

and raw materials."

The modernisation theorists, (see Rostow, 1960).,
will certainly not agree with the above statement. They
stipulate that third world countries are ‘'backward",
"late—starters'" and lack the attributes of modernity as
Fitzgerald (1981) reports. One should therefore not
restrict one's wviews when looking at developed and

developing nations and at their technological
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gifferences, as knowledge exists everywhere: what is
lacking 1s enhancement and encouragement for the use of

knowledge to profitable ends.

One may be tempted to ceonclude, based on overall
review, that Oman should have acguired sufficient foreign
technologies over the years to enable it to develop its
local capabilities aimed at sustaining and maintaining

some elements of technological independence.

Elements and Stages of Transfer

Hoffman, L. (1985, p. 77) finds that there are many
elements of technology incorporated in transfer
agreements. He cites many factors as typical examples of
elements of technology (see c¢hapter 2 for more
discussion) . Specifically. however, 1 propose  to
concentrate on those elements of technology imported to

Oman from industrialised countries. They include:

a =— Provision of maintenance facilities by the exporter

of technolaogy.

b -~ Provision of technical support.

¢ — Provision of technical research and development

facilities.
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d — Provision of marketing know—how.

e — Provision of management technigues.

f -~ Design and construction production technigques.

The above elements are particularly important to

Oman in enhancing its ilocal capabilities.

First, the provision of maintenance facilities will
enable Oman to carry out routine maintenance and repair
of the imported technology. This will also help to
minimise costs while maximising efficiency of local
fabour. Second, the provision of research and development
facilities will enable Oman to conduct research,
particularly in the ¢il and petrochemical industries.
This wonld include regearch into the use of the
by—-products of petroleum. Through this new scientific
knowledge, i1deas and innovations may evolve, which, in
turn, will help to improve the local capabilities of
Oman. Last, the provision of marketing know-how will
enable Oman to sell its products in competitive markets
as well as plan, organise., co-ordinate and control, and

manage the marketing strategies.



Figure 2.1 summarises the major elements of
technology which are mainly comprised of product and
process technologies. This figure may usefully be used to
differentiate hetween proprietary technology and
non—-propristary technology, as first distinguished by
Quinn (1969). The former category comprises technolaogies
owned by the technology supplying firm, most often
transferred through private foreign investment, wusually
the ownersghipy is guaranteed by patents in the case of
preduct techneologies. Non-proprietary technologies are
generally bought in a freely available market, and do not
involve any proprietary right to the seller; in transfer
agreement for non—-proprietary technologies, the product
and process technology play a major role compared *to
management and training. which in this case constitute

the main elements (see chapter 2 for more details) .

The fulfilment of project implementation requires
foreign technolcocgical expertise at more than one of the
stages of transfer. Okita and Tamura (1975, p. 72) and

UNIDO (1973, p. 4) discuss these stages as follows.

The first stage of the transfer usually takes place
when a country imports the machines along with the flow
of technological know—how, and starts toe learn to operate
them. The second stage requires the maintenance and
repalir technology; sometimes the machines may be complex

and automatically controlled which requires specialised
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tocls and parts. The third stage i3 the establishment of

engineering technology which requires a great

accumulation of specific material and skilled workers.

The planning and design technology constitute +Lthe
final stage. It includes the research and development

activities for new products, and the design of actual

products. It 1is this stage which permits the developing
country to develop 1ts own technolaogy. The local
axpertise for most of these stages is practically

non—-existent in the receiving country and often, even the

plants and equipment are installed by the transferor.

Effectiveness of technology transfer can be achieved
when the last stage of transfer is attained., that is,
when iLthe receiving firms have mastered the technologies.
There are, according to Siggel (1983, p. 99}, three
factors responsible for the effectiveness of transfer.
Firstly, technologies must be transferred in all their
required parts, an incomplete technology transfer may be
acguliring a turnkey plant without training the personnel.
On the other hand, a pure training arrangement i1is an
incomplete technology transfer if the receiving firm does
not obtain the documentation and managerial know—how it
needs for operating the training. Secondly, the
effectiveness depends on how the transfer mechanism is

organised. There is particularly a high risk that the
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transfer may be incomplete when it is in an "unpackaged"
form with independent dealers, as preliminary studies,
the delivery of equipment as well as the training of
rersonnel and management are not sufficiently co—
ordinated. Thirdly, it depends on the receptivity of the
receiving firm, that 1is, management capacities and

technical abscorption.

This method., nevertheless, has i1ts problems. TFor
example, althoush the supplier may provide training and
maintenance, the local staff are often not involved in
the design, construction and installation stages of the
project. Another disadvantage is that the supplier offten

insists upon supplvying the whole package for the project.

One can agree that a transferor of technology who
has a monopoly of the package is likely to deny the
recipient firm the ability to develop its local
capability, thus perpeluating the dependence on foreign

technology (see chapter 3 for further discussion).

The Coast of Techneology transfer

Most of the 1literature has focused on the cost
aspect of techneology transfers as an imperfect market,
Vaitsos (1974) and Stewart (1979) among others (see
chaptex 2). Moreover, since the market for technology,

protected by patents, trademarks, commercial secrets and
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by semi-monopolistic control is largely imperfect, it is
difficult to assess the cost of a particular technology.
The price and the c¢onditiens for the transfer of
technology from one enterprise to another may differ from
case to case, and depends greatly on the wvalue the
recipient attaches to it. The licensee 1is usually unaware
cf the complexities of negotiating a licenses agreement
and, therefore, he 1is in a particularly weak position
vis—a—-vis the licenser, whose bargaining strength is much

bigger. (UNIDC, 1973, chapter 3)}.

Stewart (1979) divides the cost of technology into
actual or direct costs and indirect costs. The former
constitute the payment of technology rovalties, profits,
and transfer pricing mechanism. The indirect costs, on
the other hand, which may account for over—-pricing, etc.,
represent Lhe largest part of the transfer cost: in doing
so the activities of the recipient enterprises are
greatly restricted. These operations have often Dbeen
called manipulations of the transfer pricing by the

multinationals; see Lall (1978 a, p. 209) and chapter 3

for more discussion.

The major element welghing most heavily ig the cost
of Kknowledge. Siggel (1983, p. 107) reports thalt foreign
supervisors and managers which represent only three to

five percent of emplovment often account for a larger
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proportion of the production cost than ordinary labour.

In Oman, the situation is different. The cost of
importing technology, be 1t direct or indirect, is a less
critical factor. 0il resources have provided the
necessary capital required for the socio—ecaonomic
development of Oman within a very short periocd of time
{see section 5.3 for more discussion). However, such
rapid development appears not to have brought with it the
means as well as essential skills, 1.e., appropriate
indigenous managerial and manpower capabilities (see
chapler 5 for more discussion). The reguired labour force
has become much greater than the local workforce could
provide, ‘hence the need for importation of foreign
manpower and exXpertise (see chapter 10, Research Findings

and Discugsion of Results) .

As we have seen in the empirical finding 1in this
study, the types of technology imported into Oman are
sophisticated. Consequently, the low educational standard
{see Table 6.2) of the local people often makes the
comprehension of such technologies difficult. In turn,
this perpetuates dependence on both foreign technology
and foreign manpower (gee section 10.2, Evaluation of
Hypotheses). 1t was found that the programmes arranged
with equipment firms were ill-planned. The training was
not carried out in sufficient depth to provide the

necegssary skills required to cope with the technical
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complexities of the imported machines. the technology
purchased ought to fit Oman's national resources and
needs, and should be capital—intensive. Appropriate
technolaogy ought to be selected, and should be in line

with the environmental setting of Oman.

13.4 CHANNELS OF TECHNOLOGY TRANSFER

There are many channels by which technological
know—how is transferred from advanced to developing
countries. They cover a wide range, from joint wventures,

licensing, and *turnkey agreements, to the supply of

engineering, parts, and management. Depending on the
exact circumstances of each individual case, and the
nature of the technology inveolved, a developring country

will adopt these methods either singly, or jointly (see
chapter 4 for more details). The most predominant form,
which can be divided into two, 1s a direct foreign
investment by a multinational firm in a wholly-owned
subsidiary or a joint venture with majority or minority
participation by the foreign firm. The second form is
bagically a transfer agreement hetween independent
enterprises, either private, semi-public or public

(United Nations, 1974, p. 25).
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Many projects may inveolve a combination ¢f itTwo or
more of these methods, the majority owned direct
investment may be subject to a contractual plan or be of
indefinite duration. Each of these methods has its
advantages and disadvantages to the importing country,

Siggel (1983, p. 95).

In fact, it 1s often true that direct foreign
investment remains a substantial scurce of capital and is
scmetimes the only source of specific technolegy. The
United States as well as other major capital exporting
countries prefer, for economic as well as 1deological
reasons, Lo transfer their capital outflows through
private investment, and it is most probable., as Root and
Ahmed (1979) put it, that developing countries will
continue to rely on foreign direct investment to carry
out their developmeﬁt programs. There are, however,
certain conditicns in developing countries that could
either Dbe attractive or unattractive to foreign direct
investments; the above study found that substantial
urbanisation, a relatively advanced infrastructure, a
comparatively higher growth of per capita G.D.P. and
political stability were major factors in altracting

foreign investment.

For the second form of transfer which is a transfer
agreement between enterprises, and which do not idinvoilve

proprietary rights to the transfer., the decision of
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transfer may be left to local private enterprises,
although governments are increasingly intervening in such

decisions, either in local or public firms.

There 13 a growing concern of host countries to
increase joint wventure types of transfer. It s=seems,
according to Stopford and Wells (1972) that certain
multinatinality oriented firms are favouring such joint
venture agreements. This 1is due to their lack of
financial resources and to the tendency to increase their
vertically integrated organisation so as to ensure that
supply of a product over which they have

quasi-monopelistic control.

According to Vaitsos (1974), +the increasing ghift
from fully-—-owned subsidiaries by multinational companies
towards joint wventure agreement may be due to the
enhanced knowledge and increasing concern of government
authorities 1in developing countries over the nature of
multinational enterprise activities, This method is often
viewed as an important advantage to the recipient firms.
When operating in joint ventures, the multinationals
provide the machinery and equipment, the know-how and
patents, and the recipient firm supplies the capital
funds. The know—how supplied by the foreign particigpant
may be related to the construction phases, to the

production process and may invelve Dbrand-names and
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marketing skills, which involve a licensing agreement.

The licensing agreement contract includes, according
to UNCTAD (1975), certain restrictive clauses related to
the acgquisition of technology, to its use in the
production process and ta the distribution o¢f the
commodities produced. Through these clauses, the licenser
can exert control over a series of operations of the
licensee, 1in particular those concerning the production;
the c¢lauses often refer to the gquality of the product.
the <choice of the process technologies, and possible
technical innovations, improvements and modifications
that would Dbe carried out by the licensee (see section

4.3 under licence agreement).

The licensing agreement may provide a good
arrangement for the recipient firm in that it enhances
their competitive position in the local market and often
secures profitable operation because of the use of
brand—name etc. However, and most often, because of the
restrictive <c¢lauses it may restrict the growth prospects

of the firm.

Another form of technological transfer is the
turnkey contract. Turnkey agreements are made
ﬁarticularly at an early stage of industrialisation, when
the country lacks local skills and when the operations

involved are technologically complex. This form of
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contract implies a completely packaged transfer, that is,
a supply of technical and managerial operations required
to run the enterprise for the allocated period of time.
Depending on the nature of the plant and the technology
invelved, the turnkey contractor may be either the owner
of the techﬁology or the main supplier of machinery or a
consulting engineering organisation. When the project is
large, many foreign organisations may combine to take up

turnkey operations, UNIDO (1973, p. 9).

One of the disadvantages of such an arrangemsnt is
represented by the delivery of a plant together with
instructions for operating it under the conditions
assumed in its design, but failing to provide the
recipient with an understanding of the full details of
how and why the plant works +to obtain maximum
productivity or how it could be adapted for even better

results (see chapter 4 for more discussion).

Despite the variety of forms and channels mentioned
earlier, it i1s +the combination of the desire of the
supplier of technology to supply the technology and
know-how in a particular form, and the ability of the
rurchager to acquire it In a particular form that
determines the mechanism of transfer in a particular
case. Genserally speaking, the most important issue of

transfer lies in the case where suppliers play an active
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role of providing information in an immediately

operational form such as foreign direct 1investment,
licensing. turnkey agreements and technical service
contracts. These (indirect forms) tend to predominate
were a country lacks the capacity to undertake direct
acquisition or the abllity to negotiate or to put the
package together. However, modes where foreigners play a
passive role, which means locals have to acguire the
knowledge and 1later translate it into technology (By
consulting foreign technical staff, training, and copying
foreign operations), appear to be channels of technology

transfer of as much significance (see chapter 10) .

In Dboth of these cases, three types of capability
should be distinguished in the transfer; the
manufacturing ability that is necessary to coperate the
technology; the investment that is needed, either to
expand existing capacity or to establish new capacity;
and the innovation required teo tailor the new methods of

working in the new socilal circumstances.

In the technology transfer cases examined hers, ihe
lagt component was missing. The innovation needed to
adapt proceéesses and products to new ways of doing things,
was lacking. One major reason for this problem is that
technology transfer has been considered as a geoal in
itself, rather than as a way Lo enhance local

technologies and capabilities, and so eventually lead to
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technological independence.

13.5 THE ECONOMY OF OMAN

Despite new discoveries, announced by the
government , in o©oil and ogas reserves which are naw
expected to last well into the twenty—-first century, the

strategy 1n Oman has been to diversify the national
reserve gources on the basis of long-term plans.
Government efforts have concentrated on agriculture,
fisheries and light industries, with the aim of
underpinning the country's development and creating more

wealth {(see chapter £ for more details).

Before the discovery of oill in the 1960s., Oman has a
largely subsistence economy based on farming and fishing.
Now the eccnomy is 90 percent based on the production of
oil and gas {(see Table 5.2). During the 1970s., when the
infrastructure of the country was being developed at
great intensity. there was a drift from the land to the
urban areas, where high wages were attractive (Oman,

1590, pp. 97-103)

The shift of the national labour force from the
traditional industries (fishing, boat~buillding,
agriculture, etc.) te the o0il sector resulted in that

these traditional industries appsar not to have enough
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workfeorce to maintain and sustain them. Consequently,
gome of the traditional industries seem to be gradually

collapsing.

In the early vears of development Oman was heavily
dependent on expatriate skilled and semiskilled labour
because of the lack of Omani workforce (see section
10.2). The distribution of the Omani and non-Omani
population by economic activity (see Table 5.4) has been

uneven, and has shown a tendency for concentration in the

'production’ sector. Despite the fact that the
professional, technical and managerial workers are the
backbone of the ecconomy, the number of Omani workers

employed in this sector remaln extremely low.

A review of the past and present portrays Oman ag a
young country with ambitiocus plans to develop its
socio—economic structure. The imbalance in the
distribution of manpower between the indigenous Omanis
and the foreign expatriates 1s damaging the realisation
of this objective {see section 5.5 for more discussion).
Migrant workers outnumber native Omanis. and this is
impeding the development of the local capabilities of

Oman, and promoting dependence on foreign technologies.
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Nevertheless, 1if no adeduate action i1s taken now, to
depend entirely on foreign labour may delay or even
impede the Omani goverrnment's plan to achieve and sustain
its local capabilities and thus reducing, to a large

extent, its dependence on foreign technoclegy.

13.6 OBSTAC TO TECHNOLOGY TRANSFER

Despite +1he effort being made by the Government of
Oman to tackle i1lliteracy, which effort is well expressed
by the teotal commitment to expand and dimprove local
education, the situation still poses a barrier to
economic and social development. In almost all sectors of
the economy a shortage of manpower constitutes a major
constraint in the application of science and technology

{see chapter 6 for more discussion).

There are many treasons why Omanis form a low
percentage of the country's workforce, First of all,
women are geherally not encouraged toe work to avoid
mixing with men. The reascns for Lhis are related to the
religious background and the social structure of the
country. BSecond, a large proportion of the population is
under 15 vyears of age. Third, there is an exXcessive
supply of social science graduates from university and
high school level (see Table 6.1} compared with the

actual need of the country. Fourth. in spite of the fact
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that the rate of illiteracy is falling., there still is a
large number of Omani populaticon who can neilther read nor

write (see Table 6.2)

Other reasons for the low percentage of OCmani
manpower include: (1) The poor level of proficiency among
gradustes of vocational scheools {see table 6.2). (2) The
import of labour—saving or capital—-intensive methods of
producticon being hindered by the shortage of the highly
skilled manpower normally reduired to operate such
technology—intensive egquipment (3) The slow rate of
economic development in the non-o0il sector, due in part
toe an inadequate infrastructure (see Evaluation of

Hypotheses in chapter 10Q).

Other problems in this area are: the lack of local
participation in recipient organisationz in the carrying
out of the feasibility studies. Table 10.2 indicates that
the cost of feasibility studies ranged from 2% to 10% of
the actual cost of the projects. It was alsc discovered
that the education institutions in Oman were nolt involved
in any of the stages of execution of the projects. The
recipient organisations were found to be heavily reliant
on foreign firms for the conduct of the feasibility
studies, rather than consulting indigenous firms. This
will Thinder the develorpment of local capabilities and
thus accelerate the degree of dependence on foreign

sources (see chapter 10).
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The cost of the imported machinery and eauipment was
very high, and accounted for between DO% and 71 % (see
Table 10.2) of the actual total cost of the projects. The
abundance of capital and lack of skilled Omani manpower
place Oman in a special socio—economic status that is
different from other developing nations. Where
labour—intensive technology is appropriate for certain
developing countries, e.g., India, Egypt, etc. (see
chapter 8 for more discussion), it is indeed not suitable
for Oman. As a result, Oman seeks technology with high
capital intensity that is highly priced. The cost of
acguiring technology is not as critical issue for Oman as
it is in most other developing countries. In fact, Oman's
aim in acguiring technology was found to be mainly
directed Lowards sustaining its economy. Little attention
was paid to the development of indigenous technical and

managerial capabilities.

The cost of installation and commissioning was also
found to be high (see Table 10.2). This fact reflects the
lack of indigencus gqualified scientists, engineers,
middle—~level technicians, and skilled workers, able to
unprackage the Iimported technology. Even though Sultan
RQaboos University has a college of Science, and a college
of Engineering, they do not participate in the selection,

unpackaging and adaptation of the technolouy. In fact,
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their role in supplying the country with trained skilled

manpower in not very effective.

In terms of training and the collaboration of funds,
cnly 43 projects out of B0 considered providing training
programmes for their employees, and allocated only
between 1% and 3% of the total cost for training (see
Table 10.2). Despite the sophisticated nature of the
technoclogy involved, the recipient decision—makers
ignored the importance of training in enhancing the
individual's knowledge and ability in mastering the

technology.

As Table 10.2 indicates, employing foreign experts
was also considered by recipients. The employment of
foreign experts is an essential mechanism of technology
transfer. Their effectiveness in building and develoring
local manpower depends on whether they are left to work

alone, or whether they work with local manpower.

Due to the shortage of skilled manpower and the
sophistication of the technology, reciplents always
allocate a certain amount to cover maintenance. It was
found (see Table 10.2) that firms in Oman depend mostly
on suppliers for providing maintenance for the technology

whenever requestad.
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Another obstacle has been the inadequate management
of the natural rescurces, which has led to the inabllity
to formulate an effective management programme for
natural resourcezs, or to utilise scientific techniques to
develop a co—ordinated and comprehensive plan to

effectively deal with problem areas {(see chapter 6 for

further discussion). The inadequate dissemination of
technological information is another ohstacle. An
effective information system is essential in the
technology transtfer process. It 1is needed for the

appropriate selection of new techniques, which depends on

timely information.

Other external obstacles are cultural and social
problems. Oman lacks indigenous gskilled manpower .
Consequently, the majority of the skilled scientific and
technical personnel in most of the sectors are immigrant
workers. These workers subscribe to different cultures,
customs and living habits. The problem of co—-ordinating
such an assortment of ethnic groups, to achieve a common
goal, is indeed a difficult job (see chapter 10). In such
an environment, productivity and efficiency are bound to
auffer. This assortment of ethnic groups of technical
personnel is not stable. Because of the fast turnover, a
high rate of recruitment is necessary to balance the high

rate of resignation.
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The second external obstacle is the envirconmental
differences. Technological transfer, like other forms of
international relations, involves countries with
different political and socio—economic settings. However,
the countries which provide most of the technelogy for
developing countries, often seek to push them alongside
their own way of development. For example, it is often
claimed by developed countries that for developing
countries to be able to wuwse the imported foreign
technologies effectively, they must have the same social
and technical c¢onditions as those of the supplier
countries (see Al-Hassan, I., 1977). In most cases, this
cauges problems in developing countries because of the

environmental differences,

13.7 OMAN AND SIMILAR DEVELOPING COUNTRIES

To provide a Dbasis for the comparison and
generalisation of the results of this study. the transfer
of foreign technology to Oman has been compared with the
situation in the other developing countries of Egvet,
Nigeria, Brazil and India (see chapter 8 for more
discussion). It was discovered that there are differences
in the methods, procegsses and mechanisms of technology
transfer from the industrialised countries to these
recipients. Comparing these four countries with Oman,

both similarities and dissimilarities can be explained by
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the differences 1in the ecconomic strengths of the

individual countries.

The similarities were that all of the c¢countries
discussed (including Oman) import both established and
sophisticated technologies with similar elements ¢f the
technologies involved. The methods of transfer were also
similar 1in that all of the countries received equipment

and engaged in the training of the recipient personnel,

On the c¢ther hand, there were dissimilarities
between Egypt, Brazil, Nigeria and India, on one side,
and Oman on the other. Oman dces not have problems with
regard to financing of technology transfer projects. Oman
is also more stable politically than the other countries,
and is therefore able to attract more foreign investment.
on more profitable terms. Oman does not have as large a
skilled and able workforce as the other four countries
do, which has meant that it is more difficult to develop
local capabilities. This has increased dependence on
foreign technologies, rather than reduced it (see

chapter 10).

There 1s 1little or no lecal participation in the
execution of projects in Oman, while there is significant
local participation in such projects in say India, or
Brazil (see sections 8.4 and 8.5 for further details).

Unlike these other countries, Oman does not insist that
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foreign suppliers of technology must make maximum use of
all local materials and services (see under Restrictions

on the Omani Firm's Activities in chapter 10, page 225).

13.8 THE RECIPIENTS OF TECHNOLOGY

An analysis was carried cut of a sample of the
contractual agreements which had been signed with foreign
firms which have provided technology to Oman. All
contractual agresments, for the transfer of technology to
Oman take place within the framework of Omani Law No. 26
of 1977. All government purchases and contracts pass
through the Central Tenders Committee where relevant
pre—qualification is required to show evidence that the
supplier company is capable of undertaking the execution

of the project.

Among the issues examined were: the source of the
technology., the types of technology transferred, the
training programmes carried out in the recipient
organisations, the extent of the restrictions imposed
upon the Omani firms' activities, the extent of the local
participation in the execution of the projects, the
availability of adequate scientific and technological
information, and the methods used by the Omani firms to
acquire the foreign technology, and their impact on the

development of local capabilities (see Chapter 10).
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The duration of the c¢ontractual agreement 1is a
significant element in the process of technoleogy transfer
in the sense that the recipient firm might receive
outdated and antiquated technology if the duration ig too

long. (see under the Period of the Contractual Agreement

in Chapter 10).

it has been found from the results of the
guestionnaire that the time between the negotiation for
the purchase of the technology (e.g. a turnkey project),
and the commissioning of the project itself, takes around
45 months on averade. In the best case, only 32 months
are likely to have elapsed. Fifty percent of the cases
are commissioned within three yvears and nine months
(45 months) from start teo finish (see in chapter 10).
However, one can argue that in the worst 25% of instances
there 1is a chance that some technologies may be obsolete
by the time they are commissioned for use more than five

vears later.

It was also discovered that the recipients in Oman
ignored the participation of local consultancy services
in the feasibility studies, and relied totally on foreign
firms (see under Source of Technology in Chapter 10).
There was no involvement of indigenous institutions, such

as Sultan Qaboos University. It is through local
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participation in the process of technoleogy transfer that
indigenous capabilities can be strengthened. The greater
the local involvement in the design, Lthe more rapid is
the enhancement of local manpower. On the other hand, ithe
less the participation of local manpower in the conduct
and implementation of projects, the less likely is the
develeopment of indigenous personnel. The consequence is
that the country will remain dependent on foreign
manpowey for the management of the acquired technology.
In a similar vein, all of the machinery and eéedquipment
required for the projects was also imported (see

Evaluation of Hypothesis in chapter 10).

Turnkey projects and the supply of machinery were
found to be the most common methods used to transfer
technology to Oman (see under The Criteria Used for the
Selection of the Technology, page 216, 1in chapter 10).
Omani firms try to acguire the latest availlable
techneology in the market which at the same time is proven
to Dbe economic in use. Surprisingly, only 30% of the
selected projects congidered the technological complexity
as a "very important' factor in the selection of the
technology. The point that arises here is that recipient
firms deprend upon acquiring technology through turnkey
projects, under which & supplier of equipment undertakes
to provide the full range of techhical and managerial
operations required to establish a certain firm. Thus,

whether the technology is complex or not affects them
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little. In any case, foreign firms would provide short
training programmes concerning operation and maintenance,
even though they would ignore participation during the
garly stages of design and construction. It can be seen,
however, that expenditure on training is tvpically a very

small part of the value of turnkey projects.

It has been found from the results of the
questionnaire (see chapter 10) that the recipilient Lfirms

depended entirely on suppliers to execute the whole

project, from the early stages through to the end. Local
inveolvement was focund to be minimal, in the design,
construction, and 1installation of the projects. This

clearly i1llustrates the extent to which the recipients
had then to depend upon the foreign suppliers to operate,
maintain, and adapt the technology. &s a result, the

recipient then sought skilled manpower from abroad.

Training as one means of successful transfer of
technology was also neglected by recipient personnel {(see
under Training in chapter 10). In general. the training
agreements between the recipient firms and the suppliers

were too wvague. Clauses did not gpecify in detail the

periocd of training, the number of candidates, the
gqualification requirements, or the time scale regquired
for the replacement of foreign expertise by the

indigenocus manpower.
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i3.9 THE ROLE OF HBIGHER EDUCATION INSTITUTIONS

Universities and other i1institutions of higher
education have a great role to play in development,
especially in Third World countries where shortage of
qualified scientists, technologists, engineers, and
techniciang is considered as one of the most acute
problems in  the effective application of science and
technoclogy. (Jones, G., 1971, p., 31). Higher education
should be seen on the one hand as the main vehicle
through which teo increase new skills and knowledge
necessary to assimilate and absorb new technolcegies, and
on the other as a means tc create a more suitable
environment which will lead to social changes, enhancing

the potential of the individual.

Other writers have perceived education as an
investment in man, and they have treated it as a form of
capital. (See for instance Meir, G., 1976, p. 481;
Harbinson, PF., 1976, p. 531; Schultz, T.., 1960, p. 57%;
and Chamberlain, N., 1967, p. 51). Hawthorne, on the
other hand, has viewed education as the essential way in
which technological growth can be achieved, by extending
the individual’'s scientific and technoleogical knowledge

{Hawthorne, E., 1978, p. 49).
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Carter and Williams have written that: "The supply
of people capable of using science and of adding to it by
research depends on education and similarly, the supply
of people capable of using technology and of adding to it
by design and development work depends on education.”

(Carter, ¢. and Williams, B., 1964, p. 198}.

This led them to the wview that research and

development grow out of education, that development grows

out cf research and that innovation grows out of
development.
No nation can possibly grow industrially or

economically, without drawing on the contribution of its
higher educaticon, the university is considered as means
for ensuring the continuity of modern civilisation by
preserving and extending culture, science and arts and by
providing wvocational and adult education {(see chapter 11
for more discussion). Among those examined in this study
were Sultan Qaboos University and Oman's College of

Technology.

Despite an urgent need for 1local scientists and
engineers, the number of students enrolled in sciences is
not encouraging (see Table 11.2). It has been found that
the majority of Omanis prefer to study Humanities
(including Literature, Commerce, and Economic and

Political §&cience). This situation has resulted from
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several reagons, among which are:

{(a) The low percentage of students graduating froem the

secondary scheools with a standard of 75% and above.

(b) Omani females do not 1ike to be enrclled in

scientific and technical subjects, due to the
inappropriateness of the jobs they will get after
graduation, i.e., long hours, and having to work with men

{see chapter 6 for more discussion).

{c) Scientific and technical subjects are more difficult
to follow and the time reguired for study is 1long; for
instance the Faculty of Medicine requires seven vears to
award a degree, and five vears are needed to achieve a

degree from the Faculty of Engineering.

{d) There are only marginal differences in the salaries

of science and humanities graduates. Most significant,
the students' choice of career is greatly influenced by
the type of home in which they have been reared, and
their background 1in science is very week due to the
educational system offered, especially in the sscondary

school (see section 11.3).
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Oman is a small country, like most of the Gulf
Countries, suffering from a clear lack of middle level
technicians, skilled, and semiskilled workers. As a
result, technical-vocaticnal education and training in
Oman was 1initiated as an answer to the urgent needs of
governments and local industry for skilled workers and
technical supervisors 1in order fto supprly the country with
well—-trained manpower and hence reduce dependence on &
foreign labour force. Technical and wvocational education
and training is @& prereguisite for the country's

development (see Evaluation of Hypotheses in c¢hapter 10} .

Oman's College of Technelogy was established to
provide highly skilled Omani personnel, and to fulfil the
urgent need of the country in providing various sectors

with well~trained technical manpower (see section 11.4).

As expected. the College and the Vocational and
Technical Institutions encountered the same difficulties
in achieving their objectives. These problems manifests
themselves clearly in the number of students attending

the College and various vocational programmes.

The 1ow number of students attending wvocational
institutions may be attributed to a number of factors.
Firstly, there are social and cultural obstacles. For
example, it is often claimed in some Third World

countries that manual labour is inferior to white—collar
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work. As a result of this, higher status 1is often
accorded to white—collar workers. Secondly,., many students
like to attend university in order to achieve a higher
status. Conseguently, they tend to be more interested in
the general education system. James Jocvknat has studied
human resource development programmes in the Arabian Gulf
states in 1875. His investigation revealed the lack of:
", a comprehensive career guidance programme, much less

a gystem of career education by the Gulf governments.'

(Socknat, J., 1975, p. 14).

Thirdly, the reputation of the scheme operated in
the present secondary schools aimed at getting students
ready for higher education. Many of our secondary schools
lack some important subjects such as technology, science,
industrial development and so on. The result is that many

students who attend industrial colleges have little or no

experience 1in, sSay, recording and evaluating various
components o©of their surroundings. Some vocational and
technical activities such as seminars, lectures, fiims,

etec. are also wanting.

There is also the problem of dropout in vocational
schools. Usually., most of the students who register at
vocational schools are those who did not aprear to Thave
performed well in the formal school courses. Determined

to achieve success, they enrcl for courses 1in the
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vocational schools, drawing a monthly subsistence
allowance under the social welfare system. However, these
students tend to drop out from vocaticnal schools az soon
as they secure suitable employment (see chapter 11 for

more discussion).

However, the low number of students attending
vocational institutions as mentioned earlier makes it
difficult for planners to satisfy the country's need of
such gkills. Dependence on non-Omani skilled manpower

seems to be high and degsperately needed to fill the gap.

13.310 THE ROLE OF GOVERNMENT

Perhaps the most important organ in the transfer of
technology is government. Without the consent of
government the transfer of techneology to a country would
be almost impossible. 1t usually draws up policies aimed
at guiding the transfer process (see chapter 12 for more
discusgsion) . UNCTAD suggests guidelines for the transfer
of technology. First, the creation of imstitutions and
provision of finance to help develop national technology.
Second, the formulation of a science and technology
policy which gshould be understandable to potential
suppliers and recipients. Third, supporting the
activities designed to adapt and improve wupon the

acquired technoleogy (UNCTAD, 1975, p. 37).
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On the other hand Bradbury (1987) recommends wavs in
which the government could assist in the transfer of

technology (see =zection 12.2 for more discussion).

As well as the prospective contribution of
techneology to their economic development, Third World
countries have gpecific reasons to formulate policies

dealing with the transfer of technology.

Firstly, the technology transferred to developing
gountries is often inappropriate to their conditions. It
has been frequently realised that imported technelogy
from industrialised countries, which is complex and uses
a large amount of capital per unit of labour, is not
suitable for developing countries, where capital and
skills are scarce and labour is underemploved (see under

The Cholce of Technology in Chapter 3).

Secondly, developing countries have on many
occasions entered into arrangements where they are often
at a disadvantage due to economic reasons, when dealing
with the suppliers of technology. This is due, to some
extent, to oligopoly/monopely where technology is
supplied by only few or in some cases only one outlet and
often at inflated prices. Another problem of the “buyers"
is their lack of technical and commercial expertise

needed in such a field. Because of these problems and
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also berause of conditions such as licensing agreements
and other legislation, the maximum benefits are often not
chtained in the transfer of technology (see chapter 3 for

more discussion).

Thirdly, technoleogy tend tco be sold to developing
countries 1in the form of a "package" and the countries
usually try to obtain all or most elements in the
"package'. However, several "side effects"” are
encountered. Firstly, there is increased derendency on
foreign contractors and technology suppliers to  the
detriment of local contractors. Loral skills and
technology are often ignored and go into decline. Whilst
in the short run these arrangements look profitable,
there are, in the long run, many disadvantages and

economic problems (see section 3.3 for more discussion).

lLast Dbut not least, several governments have been
encouraged to take action, often spurred on by the
balance of payments situation in cases where there was
concern usually for economic and technical reasons, to
increase local technological output often by reducing
legislation and by encouraging the unpackaging of
imported technology: in doing so they have increased the

recipients bargaining position (UNCTAD, 1980, p. 1).
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While government plays an important role 1in the
transfer of technology, this role varied significantly
from one c¢ountry to ancother, depending on Dbargaining
power, and economic, technical, and legal circumstances
(see section 12.4 for further details). One issue of
importance was the role of Omani Government regulations.
These were compared with the legislation and regulations
which exist for the transfer of technology to Indonesia,

India, Nigeria, Thailand and Brazil.

In Oman, there were no special regulations for the
direction or control of the flow of technelogy into the
country, despite the large volume of foreign technology
imported {see section 12.3). In addition., the use of the
patent sgsystem for the development of innovation was not
effective. There i= no national reporting system for the

review of the activities of the patent office.

Brazil, through Normative Acts, has amended the law
relating to technology transfer in order to strengthen
its control on imported foreign technology ({(see under
Brazil in section 12.4). In sharp contrast, Oman has not
revised its law related to the transfer of technology
from industrialised countries. This can damage its

economy, as well as weaken its bargaining position.
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There 1is a need for the govermments of developing
countries to formulate effective rules and regulations,
designed to direct and control the implementation of
foreign technologies for the benefit of individual

countries.

To summarise, 1the rules and regulations guiding the
transfer of technology from developed to developing
countries should be designed to strengthen the hands of
negotiators 1in commercial technology transfer deals,
maximise gains fraom the transfer, and, last but not
least, enhance the development and successful adaptation

and diffusion of the imported technologies.

13.11 THE LACK OF LINKS BETWEEN HIGHER EDUCATION
AND INDUSTRY

The contribution that education, particularly higher
education can make to the advancement of a developing
country, through techncelogy transfer from developed
countries. cannot be overemphasised. The country without
doubt seeks to establish throudgh its education system
well—-trained scientific and technical manpower in order
to reduce dependence on foreign expatriates (see chapter

11 for mcre details).
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The University of sultan Qaboos is perceived to be
an ideal institution in which scientific industrial and
technical skills can be learned. Consequently, the
University is looked upen to plan, organise and
formulate standard curricula for educating and training

peorle to meet the immediate and future needs of Oman.

The relationship between the Universilty and industry
in the scientific, technical, and management fields
should be promoted, and applied research must be
encouraged to be mutually undertaken by two institutions.
Research 1is wvitally important for Dboth teachers and
students. An ideal research programme would be that which
ig designed to develop students! practical and
theoretical skills. This could be enhanced by the use of
case studies and industrial projects to be supervised by
the University staff {see chapter 11 for more

discussion) .

The absence of R and D activities in a developing
countyy {(see Jones, G., 1971, p. 27) tends to perpetuate
dependence on supplier companies for technical know-how
and manpowey. This does not encourage the development of
local capabilities, which 1is what Oman (particularly)

badly needs (see Evaluation of Hypotheses in chapter 10).
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The most important aspect is to encourage and
promote the establishment of R and D centres 1in Omani
industry, especially in those sectors vital teoe o©il. In
the gquestionnaire respondents were asked to indicate if
any relationg existed between their R and D and that of
other local and foreign R and D establishments. The
results show no existence of any collaboration (see

chapter 10).

An attempt was made for this study to identify the
role of local educational institutions, such as Sultan
Qaboos University, and the Vecational and Technical
Institutions, in the selection and transfer aof
technology. None of the educational institutions in Oman
had helped in the selecticn or in providing consultancy.
Network 1links between those sectors and the higher
educational institutions seems to be lacking (see chapter
10). The dependency in those sectors on foreign eXperts
to solve urgent proklems, and to provide advice when
needed, widens the gap between those sectors and the

higher educational institutions.

Govermment pceclicies on matters such as education,
industrial, training, technology transfer and population
need to Dbe revised to permit the successful transfer,
adoption and diffusion of technoleogy. The government
needs to create the circumstances which will involve

local engineers, scientists, technicians, and managers in
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the technology. It needs to formulate guidelines and
mechanisms for the development of appropriate technology,
to improve educational and training systems, and arrange
for them to be linked to the manpower needs of the

country (see section 11.2 for more discussion).

13, ECTIVES OF THE STUDY

From the literature review, the empirical findings
and the results of the questionnaire, we identified the
objectives of this study. First we examined the issue of
technology transfer and highlighted the salient factors
in this process analysing their impact on Oman as a
developing country. Then we identified the obstacles
facing the firms which include shortage of manpower and
management capabilities that inf luence “technoloygy
transfer, as well as the social, cultural, and

environmental differences.

We have then investiwated the contribution of the
institutions of higher education and the government in
the transfer of technology to Oman, and loocked at the
transfer of technology to some selected developing
countries to make relevant comparisons with that of Oman.
We &lso examined the extent to which the adaptation of
technology by Oman requires the consideration of some

fundamental aspects, such as developing local skills and
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making the appropriate choice of technology. Finally we
assessed how far Omani technological independence 1s a

function of the development of local capabilities.

This study concludes that Oman should develop & plan
to c¢reate and develop local capabilities, to generate
technological know-~how, and to use indigenous manpower
for the benefit of the country. Therefore, the import of
technology from advanced countries and the development of
indigencus technological infrastructure must be viewed by

Omani decigion—-makers as complementary to one another.
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CHAPTER 14

RECOMMENDATI ONS

14.1 INTRODUCTION

In what follows, recommendations are formulated in
order to make it possible for Cman to improve the process
of technology transfer. And since, 1in this context, the
adaptation of technology requires the participation of
both parties, namely the firms and the government. these
recommendations are derived from the factors described in
chapters 9 (Research Methodology) and 10 (Research
Findings and Discussion of Results), and their analysis,
it 1s recommended that Oman should take the following
steps to achieve & more beneficial and constructive

technological transfer process.

It is 1mportant to 1realise that the various
recommendations made should by no means be regarded as
appropriate and suitable to all the recipients firmas in
Oman. This seems important as most of the recommendations
are based primarily on the results of the analysis of the

various selected firms for the study.
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14.2 A PLAN FOR MANPOWER

Oman should develop a plan to create and develop
local capabilities, to generate technological know~how,
and to use indigenous manpower for the benefit of the
country. It 1is necessary to c¢reate educational and
professional training schemes that will enabhle the
indigenous workforce. As we have seen in our empirical
findings. there is the urgent need to develop the local
capabilities aimed at reducing dependence on foreign
techneologies. It should also establish effective training
and development programmes for the Omanis to be trained

for tec¢hnical and managerial jobs.

14.3 THE CO-ORDINATION OF RESEARCH AND DEVELOPMENT

Oman should establish a centre t¢ co—ordinate the
regsarch and development activities of the Sultan Qaboos
University and other institutions for higher education.
No @significant links were found to exist Dbeitween the
Omani higher educational institutions, and the sector
investigated. The study here revealed that industry in
Oman depends mainly on foreign experts, bhoth for urgent
problems and for long—-term advice. The Sultan Qaboos
University and other institutions of higher education
should Dbe encouraged to link their research activities
with industrial projects. This would enhance and

facilitate the development of local capabilities.
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14.4 THE REGULATION OF TECHNOLOGY TRANSFER

State regulations governing transfer of technology
should be revised to ensure that local consultancy and
engineering design offices are closely involved in the
technology transfer process through design, construction
and maintenance. As we have seen in this study. in QOman
there were no special regulations for the direction or
control of the flow of technoleogy. There is a need for
the Omani governments to formulate effective rules and
regulations designed to direct and control the
implementation of foreion technelegies for the benefit of
the country. In addition, technological policy should be

designed to:

a - Foster the development of the local technology.

b - Assist local companies in negotiations and

acoguisition of appropriate technology.

¢ — Assgist in the technical and economical evaluation of

the agreement for the transfer of technology.

d -~ Help in the classification and registration of

technology transfer agreements.
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To summarise, there 13 an urgent need for the
creation of proper regulations to control the transfer of

technology to Oman.

14.5 TECHNQLQGY TRANSFER AGREEMENTS AND TRAINING

Technology transfer agreements should be amended to
include @& clause that makes it imperative that local
manpower is trained on the job by the supplier caompany so
that local manpower can eventually handle and manage the
new technology. This can be achieved by ensuring that
training requirements are clearly stipulated in an
agreement. An agreement should make it categorically
clear whether personnel will be trained on the Job in

Oman, or in the transferor's overseas depot. Training in

the areas of design and enginesring services,
construction and safety, and standards should alsc  be
included.

Iin ordey to build up and strengthen existing local
capacity, rec¢ipients firms should rpay the attention
required to such activities while negotiating the
conditions of the agreements. The supplier company should
be asked, where relevant, to supply a prototype of the
technology being transferred to Oman, to ensure its
performance in the Omani environment, and to aid the

training of the local workfcorce.
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14.6 THE NEED FOR A COMMITTEE AND A CENTRE
FOR TECHNOLOGY TRANSFER

A committee for the transfer of foreign technology
to Oman should be commissioned and charged with
responsibility to: establish criteria for the selection
of appropriate technology: evaluate imported technology;
classify and document available technology as a data bank
for prospective firms; and establish a well-equipped
centre for the dissemination of technological

information.

A  centre should be established for the training of
personnel in the specialised areas of technology
transfer, technology evaluation, forecasting, and patent
activities. The centre should be charged with the
responsibility of improving the mechanism for the
guccessful adoption, adaptation and diffusion of acguired
technology. This will speed up the develcopment of local

technology.

As we have seen In our empilrical findings, there is
an urgent need to develop the lcocal capahilities aimed at
reducing dependence on foreign technologies. To make the
aprropriate choice of technology,. attention should be

paid to the focllowing factors:
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1 ~ Develop laocal s8kills to exploit the imported

technology successfully

2 — devise a mechanism for making the approptriate choice
of +technology. This must be enshrined in the national

plan.

3 — Ensure that available local raw materials are fully

used to reduce dependence on foreign resources.

4 — The government should hcld the technology momentum by
making moriey avallable for research and development aimed
at application, adaptaticon and absorption of imported

technologies.

4 CAL PARTICIPATION

Recipient organisations should Dbe given the
cpportunity for local participation in the various stages
of the execution of the projects because it is through
local participation in the process of technology transfer
that indigencus caprabilities can be sirengthened. The
greater the local involvement in the design, planning,
construction, and implementation ¢f projects, the more
rapid i3 the enhancement of local manpower. On the other

hand, the less the participation of local manpower in the
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canduct and dimplementation of the projects, the less

likely is the develcpment of indigenous personnel.

For example, in our study the recipients depend
entirely wupon foreign firms 1n the execution of the
projecis, from the early stages to completion. The
recipient personnel must recognise the importance of
participation in every satage of the projiect. As
participation in the construction of the plant, and its
commissioning, provides the optional condition for
learning how to use the technology., it is at these stages
that local scientific and technological capabilities will
be strengthened most effectively. Hence, dependence on

foreign technology and manpower will Dbe most easily

reduced.

14.8 HIGHER EDUCATION'S MEETING MANPOWER REQUIREMENTS

The University of Sultan Qaboos and the Vocational
and Technical Institutions should play a great role in
Oman's development, especially in manpower requirements.
The country without doubt seeks to establish through its
education system well-trained scientific and technical
manpower in order to reduce derendence on foreign
expatriates. The University ghould be seen as a vehicle
for providing the new skills and knowledge that is

necessary to assimilate and absord new technologies
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imported into the country. It should also be congidered
responsible for the supply of the scientists, engineers,
technologists, and technicians that the country urgently

needs.

It is also suggested that the University should
attempt to improve its image by developing the school of
postgraduvate studies and by en¢ouraging students to
underteke research which serve the interests of the

country.

The University of Sultan Qaboos and the Vocational
and Technical Institutions should bhe involved in manpower
planning so that they can prioritise the +training and
education of the students inteo those areas of the economy
where the local workforce is most needed. It will help
the educational institutions to equate the intake of

students of faculties to naticonal manpower needs.

14.9 SUGGESTIONS FOR FURTHER RESEARCH

It is hoped that what has been done and documented
in the present thesis will provide knowledge regarding
the kinds of transfer of technology and adaptation needed
in a Third World country like Oman, and the problems asnd
obstacles that are required to be bridged in order to

make the technology prominent and meaningful in adapting
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technology transfer.

Further research seems- necessary on the type of
technology transfer from other developed countries to
Oman. It was evident in the study that local service and
consultancy organisations were not involved in  important
areas of technology transferred to Oman. Without local
involvement it is difficult for local capabilities (e.g.,
technical) to be developed to the level required £or Oman
to create its own technology. or even to maintain and
sustain any of the existing high technolegy of foreign
companies. It would be of interest to study the Omani
government's plans for eradicating or minimising
dependence on foreign technology. Research undertaken in
this area would help both existing and prospective new
technology recipients to formulate their future

strategies with more confidence.

It would also prove interesting to study and analyse
ways in which the process of modernisation through
technology could be achieved without affecting certain
preserved identities, inherited cultures etc. On the
other hand, as to whether ¢ertain culture or beliefs are
barriers to modernisation, economic development and
success in international competition needs to be

determined.
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The method of starting with examples of firms and
then selecting a specific project gseems to have been
successful and has revealed interesting examples of
problems in transfer of technoleogy from foreilgn companies
to local firms. This is a&a useful start. Future research
could use more sophisticated forms of analysis with
carefully-structured samples and comparisons of success
with failure etc. of technology transfer. Concentration
on specific aspects is also possible in that there could
be sgstudies of management decision making, preduction
technigues, the role of marketing etc. The crucial
problem of the synthesis of different aspects remains and
the author hopes that this thesis has been able to
demonstrate how technelogy transfer could hele Oman to
develop its local capabilities almed at sustaining and

maintaining some elements of technological independence.

389




REFERENCES




RE CES

Note : References indicated by an asterisk are in Arabic.

ADIKIBI, Q.
"The Multinaticnal Company and Technology Transfer to
Nigeria: Case Study of the Type Industry”, 1981.

AL-HASSAN, 1.
“The Transfer of Technology as a Socio—Economic Problem”,
Baghdad OCbserver, 1977.

AL-MUSA, A.
"Seminar on Human Resources Development in the Gulf
States', Bahrain, 15-18 February 1975.

AMIN, 5.
"Neg—Colonialism in West Africa". Harmondswortn, Fenguin,
1973.

ARQO
"APQ Sem: Product Design'”, V1/83, Hong Kong, 1983.

BAER, W.
"Technology, Employment and Development : Empirical
Findings'", in Worild Development, Vol. 4, No .2, 1976.

BAMAKHRAMAH, A.

"Policies for Transfer of Technology to Developing
Countries: The Case of Middle Eastern Oil-Exporting
Countries”, Ph.D. Thesis, University of Miami, 1981].

BARANGON, J.
"Technoleogy and the Multinationals', Lexington Books,
Massachusetts, 1979.

BARNET, R. J. and MULLER, R. E.
"Global Reach: The Power of the Multinational
Corporations”, New York, Simon & Schuster, 1974.

391




BAYNES, K.
"Tndustrial Design and the Community", London, Lund,
Hampshires, 1967, p. 10.

BONSIEPE, 6.

YPrecariousness and Ambiguity: Industrial Design in
Dependent Countries'", The Social Contribution o¢f Design,
Julian Bicknell and Liza Quiston, Editors, Oxford,

Pergamon Press, 1977, p. 13.

BOURRIERES

Discussion Paper on "Appropriate Technologies for Third
World Development', Edited by Austin, B., Proceeding of
Conference held Yy the Economic Asscciation at Tehran,
Iran., 5t. Martin Press, New York, 1979.

BRADBURY, F. R.
"Technology Transfer PFPractice ¢of International Firms',
The Netherland, Siithoff & Noordoff BV, 1978, p. 51.

BROOKS, H.

"National Science Policy and Technology Transfer”,
Conference on Technology Transfer and Innovation,
Naticnal Science Foundation, NSF 67-5. mimeo 1966.

BROOKS, H.

"The Government of Science, Cambridge Massachusetts, The
MIT Press, 1968.

BURKHARDT, F. and FRANKSEN, 1.
"DPesign Dieter Rams”, 1584, p. 14.

CARTER, C. and WILLIAMS, B.
“Government Scientific Poliecy and Growth of British
Economy'. The Manchester School ¢f Economic and Social
Studies, Vol. xxxii, 1964.

CHAMBERLAIN, N.

"Training and Human Capital', in Spencer, D. and
Woroniak, A. “The Transfer of Technology to Developing
Countries!”", New York, Fredrick A. Praeger Publishers,
1967.

392




CHISNALL. P.

"Marketing Research: Analysis and Measurement'. MclGraw-
Hill Book Company (U.K.} Ltd., 1981.

CHUDSON, W.
"The Internaticnal Transfer of Commerc¢ial Technology to
Developing Countries', International Advisor on Foreign

investment, Development of Economic and Social Affairs,
United Nations, 1977.

CNAA

"Managing Design', Report of a Projeclk Jointly Swyponsored
by CNAA, Department of Trade Industry and +the Design
Council, 1984, p. 5.

CONTRERAS, C.
"Technology Transfer: A Survey and Some Policy
Prospects", Lima, 1975.

COOPER, C. and SERCOVITCH, F.

"The Channels and Mechanisms for the Transfer of
Technology from Developed to Developing Countries'",
Geneva, UNCTAD, 1971.

DAHIMAN, €. and WESTPHAL, L.

"The Transfer of Technology: Issues in the Acguisition of
Technological capability by Developing Countries’, In
Finance and Development, Vol. 20. December 1983.

DAVIDSON, H., CETRAN, M. and GOLDHAR, J.
"Technology Transfer", Noordhoff-Leiden Press, 1974.

DELORME, J.
"The Changing Legal Framework for Technology Transfer,
Some Implicationz”, in OCDE, 1982.

DEVAVS, D. A.
"Surveys in Social Research'", George Allen and Unwin
Press, 1986.

Directorate General of National Statistics.
Sultanate of Oman
"Statistical Year Book". 1980, p. 377.

393




DOS SANTOS, T.

The Structure of Dependence in C. D, Wilber: The
Political Economy of Development and Underdevelopment,
New York, 1970.

DRS CONFERENCE
"“The Role of Designers'. Bath University, 1984.

DRUCKER, P.
vIndia and Approprriate Technology'", Wall Street Journal,
March 1, 1979, »p. 22. Cited in Khera, 1, "A Two

Tire Technology Choice Model for Developing Caountries',
Asia, Pacific Dimensions of International Business,
University of Hawaii, December 18-20, 1979. p. 280.

DUNNING, J. H.
"Towards a Taxonomy of Technology Transfer and PFossible
Impact on OECD Countries, in OCDE, 1982.

Bgypt—-British Chamber of Commerce
"The Economy of Egypt". Journal of Egypt-British Chamber
of Commerce, December 1984.

FITZGERALD, F. T. .
"Soviologies of Development', Journal of Contemporary
Asia, Vol. 11, No. 1, 1981, pp. 5-19.

FORSYTH, D., MCBAIN, N. and SOLOMON, R.

"Technical Rigidity and Appropriate Technology 1in Less
Deve loped Countries", in World Development, Vol. 8,
1980.

FRISENDAHL

"Lecture Note on Manpower Flanning”, Social Policy in the
Middle East, April, 1970, p. 2; Quoted from Al~Essa, S8
1981 .

v

GEE, S.
“"Technology Transfer, Innovation, and International
Competitiveness", John Wiley & Sons. New York, 1981.

GENEVIENCE, C. D.
"Seience and Technology in the Development of Modern
China", London, Mansell, 1976.

394

A
-
3




GOLDEN, D. A.
“Technology Transfer from Developed to Less Developed

Countries', Information Technology, North-Holland Fub..
1978.

GRAHAM, E. M.
"The Terms of Transfer of Technology to the Developing
Nations: a Survey of the Major Igsues", 1979.

HARBINSON, F.

"Human Resources Development Policy in Meodernising
Economies", International Labour Review, No. 85, May
1962.

HARBINSON, F.
"Approaches to Human Rescurces Development', Cited in
Meier, G., 1976.

HAWTHORNE, E.
"The Management of Technelogy', Mugraw—Hill Book Company
(U.K.) Ltd., 197/8.

HAYES, C.
"The Industrial Design Reguirements of Industry”. London,
The Design Council, 1983.

HELLEINER, G. K.

"The Role of the Multinational Corporations in the leéess
Developed Countries", Trade in Technology, in Kojima &
Wionczek, op-—-cit, 1975.

HETMAN, F.
"Science and the Assessment of Technology', Premises,
Concepts, Methodology, Experiments, Arecas of Application,
OECDh, 1973.

HCFFMAN, L.
"The Transfer of Technology to Developing Countries',
interecornomics, Vol. 20, March/April 1985.

HAYES, C.
"The Industrial Design Requitrements of Industry'”, London,
The Design Council, 1983,

395



JASINSKI, B.

"Appropriate Technology for Developing Countries’”, in
Studies on the Developing Countries, Polish Institute for
International Affairs. Vol. 10, 1979.

JONES, G.
"The Role of Science and Technology in Developing
Countries'", Oxford University Press, 1971.

LALL, S.
"Transactions, Domestic Enterprises and Industrial
Structure in Host LDC's: A Survey', Oxford Economic

Papers, Vol. 30, 1978, pnp. 217-247.

LALL, S.
"Transactional Corporation Investment and the Sharing of
Technology'", Third World Quarterly., Vol. 11, No. 4.,

Qctober 1980.

LLALL, S.

"Developing Countriega din the International Economy',
Oxford University, Institute of Economics and Statistics,
the MacMillan Press Ltd., 1981.

LANGRISH, J.
"Technology Transfer: Adaption not Adoption', Gloria,
1675,

LLOYDS BANK
"Brazgil Fconomic Report', November 1988.

1LLOYDS BANK
"Egypt Economic Report', November 1986,

LLOYDS BANK
"India Econcomic Report”, November 1987.

LLOYDS BANK
"Nigeria Ecconomic Report", November 1987.

MACDONALD, 5. and LAMBERTON, D.
"The Trouble with Technology: Exploration in the Process
of Technological Change. Thomas Mandeville Pub., 1983.

396




MEHROTRA, S.
"India and the Soviet Union: Trade and Technology
Transfer”, 1985,

MEIER, G.
"Leading Issues in Economic Development", Oxford
University Press, New York, 1976.

Minietry of Agriculture and Fisheries
"Economic Development"", 1990, pp. 66-72.

¥ Ministry of Commerce and Industry
"The Economy of QOman"”, 1989, pp. 77-92

Ministry of Commerce and Industry
"Commerce and Industry", 1920, pp. 81-87.

Ministry of Commerce and Industry
"The Economy of COman', 1980, pp. 92-98.

* Ministry of Education
"Education in Oman', 1990, pp. 143-149,

¥ Ministry of Health
"Health Serviceg". 1991, pp. 156-162.

Ministry of Information
"Oman', 1984, pp. 26—-28.

Ministry of Information
"Cman", 1985.

Ministry of Information
"COman', 1988, p. 17.

Ministry of Information
"Oman', 199G, pp. 19-22.

Ministry of Information
"The Promise & The Fulfilment", Oman, 1990, pp. 117-12Z.

387




Ibid, pp. 149-152.

¥ Ministry of Social Affairs
"Social Affairs®, 1990, pp. 130-139.

MCRAWETZ, D.

"Emp loyment Implications of Industrialization in
Peveloping Countries: A Survey', pp. 491-542, Cited in
Santikarn, M., 1981, p. 17.

MURPHY, J. W,

YA Modern View of the Transfer of Technology -~ Third
World Development', Science and Publi¢ Pelicy, Vol. 12,
No. 3, Beech Tree Publishing, Surrey, England, 1985,

MYINT, H.
"The Economic of the Developing Countries'”, Hutchinson,
London, 1967.

OCDE
"North/South Technology Transfer: The Adjustments
Ahead" ., Analytical Studies, Paris, 1982.

OKADA, Y.

"The Dilemma of Indonesian Deprendency on Foreign Direct
Investments, Development and Change, Vol. 14, No. 1,
1983, pp. 115-131.

CKITA, 8. and TAMURRA, S.
"Transfer of Technology and Japanese Experience, 1in
Koiima and Wionczek", 19875.

OLIVEIRA, L.

"The International Transfer of technology on an
Enterprise to enterprise basis: A Conceptual Model and an
Application — A Brazilian Experience in Computers", Ph.D.
Thesis, University of Bath, 1982.

* OMAN
"Agriculture in Oman", 1990, pp. 897-105.

* OMAN
"Flectricity & Water', 1991, p. 123.

358



* OMAN
PJustice, Awdgaf, and Islamic Affairs”, 19B5, pp. 187-190.

Oman Chamber of Commerce and lndustry
"The Law for the Organisation and Encouragement of
Industry", 1985, p. 31.

OZAWA, T.
"The Role of Technology f{rom Japan to Developing
Countries", UNITAR, 1971, p. 27.

PACK, H.
"The Substitution of Labour for (Capital in Kenvan
Manufacturing'", United States Agency for International

Development, 1972.
PAPANEK, V.
“Design for the Real World", London, 1974, p. 33.

PETERLONGO, G.

"Two Models for the Development of Transnational
Educaticn Systems: Redesiagned Transfer and
Controlled Multiplication", in A.M.B. Ghonaimy, 1877.

QUINN, B.
"Technology Transfer by MNC's", Harvard Business Review,
November/December 1969.

QUINN, D.

"Scientific and Technical Strategies at the National and
Maior Enterprises Level", Faper for UNESCO Symposium on
the Role of Science and Technology in Economic
Development. Paris, 1969.

RCOT, ¥. R.
"The Role of Internaticonal Business in the Diffusion of
Technological Innovation”, Economics and Business

Bulletin, Summer. 1968.

ROOT, D. R. and AHMED, A. A.

"Empirical Determinants of Manufacturing Direct Foreign
Investment in Developing Countries', Development and
Cultural Change, Vol. 27, 1979, pp. 751-767.

399




ROTHWELL, R. and ROBERTSON, A.
"The Role of Communications in Technological Innovation'.
in Research Policy 2, 1973,

ROSTOW, W. W.
"The Stages of Economic Growth"”., Cambridge University
Press, 19%960.

RUBENSTEIN, A. H.

"Technical Information, Technical Assistance and
Technology Transfer, the Need for Synthesis”, in
Research and Development Management. Veol., 6, 1976.

RUBENSTEIN, A. H., SCHLIE, T. W. and JEDLICKA, A. D.
"Some Current Field Research on Appropriate Technologies
for the Less Developed Countries", Science Technology and
Development — Essays in Honour of FProf. A. Rahman,
S8herma, ¥. D., Qureshi, M. A., Sterling Pub., ovt. Ltd.,
New Delhi, 1978.

SAGASI, F.
"Knowledge is Power', Mazingira, No. 2, 1979, p. 28;
Cited in UNIDO, 1981, p. 7.

SANTIKARN, M.
"Technology Transfer: A Case Study', Singapore University
Press, 1981.

SCHLIE, T. W.

“"Appropriate Technology: Some Concepts, Some ldeas, and
Some recent Experiences in Africa'", East Africa Journal
of Rural Development, 1974.

SCHULTZ, T.

"Capital Formation by Education', The Journal of
Poclitical Economy, Vol. 1xiii, The University of Chicago
Press, February-December, 1960,

SERCOVITCH, F.

"Foreign Technology and control in the Argentinian
Industry", D. Phil. Thesig, Sussex University, England,
1974,

SHUMACHER, E.
"Small is Beautiful', a Study of Economics as 1if People
Mattered, Abacus, London, 197G,

400




SIGGEL, E.

"The Mechanisms, Efficiency and Cost of Technology
Transfers in the Industrial Sector of Zaire", Development
and Change, Vol. 14, 1983, pp. 83-114.

SINGH, X. D.
"Imgport of Capital Goods". in Keojiima and Wionzek, op-—-cit.
1875,

SOCKNAT, J.

YAn Inventory and Assessment of Employment Oriented Human
Resources Development Programmes in the Gulf Area',
Bahrain, 1975.

SCLO, R. A.
"The Capacity to Assimilate and Advanced Technology', The
American Economic Review, LV1l, No. 2, 1966, p. 91.

STEWART, F.
"Technology and Emplovyment in Less Developed Countries”,
in World Development, Veol. 2, No. 3, March 1974.

STEWART, F.

"international Technology Transfer: Issues and Folicy
Options', World Bank Staff Working Paper, Washington,
1979,

STEWART, T. and FRANCIS, D.
"Choice of Technique in Developing Countries", Journal of
Development Studies, QOctober 1972, pp. 100-126.

STEPANEK, J. E.
"Technologies Appropriate for Industry in the Developing
Countries", UNCID, STD/S5/R PCA/IND/2, 197Q8, p. 3.

STOPFORD, J. and WELLS, L.
"Managing the Multinational Enterprise', Lonyman, London,
1972.

STREETEN, P.
"The Frontiers of Developed Studies”, MacMillan,
London, 1972, p. 391.

401




SUNKEL, D.

"National Development Policy and External Dependence in
Latin America", Journal of Development Studies, Vol. 6,
No. 1, 1969,

Sultan Qaboos University, Sultanate of Oman
"Avademic Year—bocok®, 1988-1990.

SUMMER REPORT

"Tndustrialization in Developing Nations", Engineering
Foundation Research Conference, University School,
Milwaukee, 1969.

TOMLINSON
"A Model of the Joint Venture Process in  International
Business™", 1978.

UN
"The Acguisition of Technology from Multinational
Corporations by Developing Countries", New York, 1974.

UNCTAD
"Guidelines for the Study of the Transfer of Technology
to Developing Countries"", December, 1972.

UNCTAD
"Major Issues Arising from the Transfer of Techncoclogy to
Developing Countries', United Nations, New York, 1975.

UNCTAD
"Handbook on the Acquisition of Technology by Developing
Countries", United Nations., New York, 1978.

UNCTAD
"Transfer of Technology: its Implication for
Development/Environment', New York, UN, 1978.

UNCTAD

"TLegisiation and Regulations on Transfer of Technology:
Empirical Analysis of their Effects in Selected
Countries"., Report by the UNCTAD Secretariat. Z8th August
1980.

4032




UNCTAD

"Planning the Technological Transformation of Developing
Countries", Study by UNCTAD Secretariat, United Nations,
1981.

UNCTAD

“Problems and Issues Concerning the Transfer, Application
and Development of Technology in the Energy Sector',
Study by the UNCTAD Secretariat, 19 August 1982.

UNCTAD

"Restructuring the Legal Environment: National Laws and
Regulations on the Transfer, Acquisition and Development
of Technoleogy', Report by the UNCTAD §Secretariat, 17
August 1984.

UNCTAD

"The Implementation of Law and Regulations on Transfer of
Techneoclogy: The Experience of Nigeria"”, United Nations,
1985.

UNCTAD

"A Strategy for the Techneological Transformation of
Developing Countries” United Nations, 1985,

UNCTAD
“Transfer and Development of Technology in Egypt", Report
by UNCTAD Mission, United Nations, 8th January 1986.

UNIDO
"Guidelines for the Acquigition of Foreign Technoclogy in
Ceveloping Countries'’”, New York, 1873,

UNIDC
"National Approaches to the Acguisiticen of Technology",
United Nations, New York, 1977.

UNIDC
"Technological Self—-Reliance of the Developing Countries:
Towards Operational Btrategies', Development and Transfer
of Technoclogy Series, No. 15, Vienna, United Nations
1981.

403




s Congress House
"Select Committee on Small Business (Subcommittee on

Science and Technology)}, Policy Planning for Technology
Transfer, A Report Prepared by the Science Policy
Regearch Divigion, Legislation Services, Library of
Congressg, 90th Congress, First Session, Washington,

D.C., Gavernment Policy Office, 1967.

VAITS0S, C.
"Intercountry Income Distribution and Transnational
Enterprises", Clarendon, Oxford, 1974,

VAIZEY. J.
"Technology and Skills, Planning for Advanced Skills and
Technologies in UNIDO", Industrial Planning and

Programming Series No, 3, 1969.

VERNON, R.
"Savereignty at Bay', Basic Books, New York, 1971.

WAHBA, W.
“"Acguigition of Foreign Technology in Egypt: A New
Approach", UNIDO, 1982.

WALLENDER, W. and HOLLAND, S.

"Analysis of an UNCTAD Draft Outline of an Internaticnal
Code of Conduct on Transfer of Technology'", New York,
1976, p. 66.

WILKINS, M.
"The Role of Private Busginess in the International
Diffusion of Technology", Journal ¢f Eccnomic History,
March, 1974.

WIPO
"Licensing Guide for Developing Countries”, Geneva., 1877.

YEOMAN, W. A.

"Selection of Preoduction Process for Manufacturing
Subsidiaries of U.S. Baged Multinational Corporation',
Boston, Mass., 1968.

YOUNG, A. J.

"Methodological Aspects of Management Education at
University Level in Developing Countries'", Management
International Review, Vol. 4, 1966, pp. 95-102.

404




YOQUNG, S.

"Appropriate Technology for the Developing Countries”", in
Manser, W. and Weblevy, §. "Technology Transfer to
Developing Countries", The Roval Institute of
Internaticnal Affairs, 1979.

YOSHIOKA, M.

"Report of Seminatr on Product Design', Asian Productivity
Crganigation, Hong Kong, 1983.

PRSI g b

T ELBSCOW
L TINIVE
RALE]

405




